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'I’lie view expresseci in these columns last month that research was 
less a (]omjnaiin< 4 ' feature of tlie 192G convention of the Association of 
Land-(irant Collc^res and rniversities than had been tlie case in the 
preceding year sliould not l)e so <*onsti ued as to imply that it was 
(‘ither neglected or (‘on^eal(‘d by an unsympathetic environment. 
Somewliat of the unusual stimulation and enthusiasm aroused by the 
passa‘i:e of the Jhiruell Act in 1925 had, to be suie, abated as the 
montlis had gone by and (lie new o])))orlunities had become ac'cejdexl 
fads. Parli(*uhu’ly did this seem to have been true in the field of 
home e(‘()nornics, where tlie tin*e(‘-day section jirogram ga\e little 
indication tliat the interests of research were still matters of major 
concern, although the ex])lanation was suggested that this otherwise 
surpiising condition was m(‘ndy a temporary reaction from a sup- 
p(^sed ()V(U’eni])liasis in rec(‘nt con\entions. As I'cgards agricultural 
i‘(‘search, however, a. full and varied prog-ram wois presented, occupy- 
ing tw'o sessions of the section proLO'am and wuth consideralile of in- 
ten^st and ap])licabilitv at other sessions. 

The research progiam naturally centered around the experiment 
station division, wdiicli dealt with a number of matters of great 
imjiortance. It w as o])ened very appro])riately withal discussion by 
Dr. K. W. Allen of the Oflice of Experiment Stations entitled Some 
Features of the First Year under the Purnell Act. This period w^as 
eharacleriz(Hl as the most conspicuous one in the expansion and devel- 
opment of tlie stations since the national system was started, and the 
succ(^ss attending it as "'one for sincere congratulation and encour- 
agement.” Under the new act the research programs of tlie stations 
have been greatly enlarged, strengthened, and enrielied. Up to No- 
vember 1, 192G, G9() lunv jirojecls had been adopted, of which fully 
half \vere in agricultural ei'onomics, rural sociology, and home 
economics. 

The effects of so large a program have already been far-reaching, 
‘'Usually,” as Dr. Allen stated, it has meant an enlargement of the 
research field, the selection of new personnel, the setting up of proj- 
ects of greater definiteness, and the fitting of the new enterprises into 
the general plan for the stations' activity. ... A fine disposition 
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has been manifest to use the new fund in the spirit of the act and of 
the understanding originally entered into; namely, to conserve it for 
a substantial type of new investigation, represented by definite proj- 
ects to which allotments and expenditures are restricled, and inci- 
dentally to increase the amount and the range of cooperation in 
research.” 

The largest number of Purnell proje<*ts is in agricultural eco- 
nomics. All of the States but one have undertaken investigations in 
this field, nnd fourteen have set up ])rojects in rural sociology. Of 
the 224 projects in economics, 107, or about half, relate to marketing, 
35 to farm management, and 45 to the economics and costs of 
production. 

The rapid progress in developing the ec'onornic field has given 
ample ground for optimism, but the view was expiessed that i1 also 
has revealed certain wealaiesses from the view]>()int of r('sear<‘h 
policy. The need for thoroughgoing studies, concentrating on specific 
problems with definite objectives and employing greater d(4iiii and 
precision in methods of procedure was pointed out, as well as the 
importance of a coordination or association of economic research 
with that along production lines. 

The vsituation as regards home economics investigations was dis- 
cussed in some detail. ITnder the stimulus of the new act, the 
number of stations carrying on woi‘k in this field has been enlarged 
from 4 to 30, now contributing a total of about 100 ])rojects. ^‘Al- 
though work has not been inaugurated at all the stations, no lack 
of intcu'ost or support of this work has been observed, llie dillanilty 
has been rather one of finding persons suitably e(juip])ed for investi- 
gation with the sudden expansion in this field.” 

Considerable, variation in tlie attitude toward research of the 
heads of home economics departments in the colleges has been noted. 
Some, it is reported, “ have grasped the idea that successful research 
requires persons who have had special training for it, and that these 
are quite as likely to be found in the basic science departments as 
in those of home economics. Others, however, have evidenced less 
conception of research and less active interest in developing it, with 
results that are apparent.” 

The year was deemed one of profit for many of the home economics 
workers, the experience of actual investigation proving quite educa- 
tional. “It has given them a clearer conception of the essential 
qualities of research and of what this implies on the part of the 
investigator. The subject of nutrition is better organized than that 
of home management, for it has been subjected to more research, 
going back many years, and more persons are available who have 
had graduate work of a severe type, including advanced research in 
chemistry and the biologic sciences. In some other branches there 
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has been considerable evidence of lack of preparation, with conse- 
quent difficulty in selecting and organizing suitable projects and 
caiTying them through. The recent development has siirnulated 
institutions to offer graduate cours(*s in these branches, which will 
doubtless correct the situation in time.” 

A considerable share of Dr. Allen's 'pa per dealt with observations 
on the year’s developments as to general methods of inquiry, types 
of experimentation, motives in research, ready-made ” projects, 
the obligations of the States under the Purnell Act, and the demands 
of administration. Attention was drawn to the large use being 
made of the sui vey method, embracing fully a third of the initial 
Purnell appropriations, and indicating how largely reliance is being 
placed upon tliis method of exploi ation and investigation. flow 
Jidequate it is wdll be dis(‘overed lat(‘r wdien more experience has been 
ha<l and the results com<^ to l>e published. With some tlie survey 
has been conceived to be a (piick means of cutting across the tedious 
path of expeimnent and iuv(*stigation. Doubtless it will settle into 
its I'eal pla(‘e, but it is imj^ortant at this stage to consider its limita- 
tions, to form a clear conception of wdiat it may be adequate t(; 
ac<‘omplisli. and llu* maniiei- in whieli it may need to be supple- 
mented. Evidenlly many questions that lie out in the held w’ill need 
field study (juite as much as a survey, for often the lesults of the 
sui'vey will lie tentative, sug^gestive rather than finai. needing to be 
treated as the beginning or a fealiire of an investigat ion and not 
as the end of it.” 

Die bi’oad (jiK'stion of types of iin (‘stigation “was discns.sed from 
the standpoint of the mwv opportunities for wnii'k of a. constructive 
far-naiching cliaractei’. There are stilh it is stated, “many experi- 
ments of th(‘ purely cumjiarative type wdiicli have only a very short- 
I'ange objective: (hey have in mind a purely local or temporary 
situation, a practical question viewed from that standpoint. Such 
experiments, while attempting to get the jiractical aiisw'er, do not 
use the opportunity to enlarge the view from the s(‘iontilic or theo- 
retical siandpoint, or go into the matter of causes and relationships. 
They are supposed to be purely praeticab but fre(]uenlly they are 
unjuaclical because (hey are so limited in their viewqioint and con- 
tribute so little real information.” 

As to motive, Dr. Allen pointed out that the t]uestion of making 
investigation sound and tiiorough is not one of practical versus fun- 
damental aims, but applies rather to a type of wmrk designed to give 
results that can he applied intelligently and relied upon in practice. 
(Jrealer progress in this direction than in any previous year is noted, 
but among the difficulties still encountered he enumerated a frequent 
failure in outlining new work to take account of w^hat is already 
lk:nown and the tendenc}^ to set up largo and comprehensive projects 
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with little differentiation of the complex problems involved. Com- 
plexity, it is pointed o\it, ou^ht not to be mistaken for profundity, 
for in the end it imy be found to mean dissipation in the pursuit of 
many things rather than concentration on something in particular. 
It may be desirable to have a far-reaching aim, but this is not op- 
posed to taking one ste]> at a time.''’ 

In conclusion attention was drawn to tlie lusponsibilities of the 
States in relation to the Purnell legislation. Numerous expressions 
of opinion by various committees of the association and ratified by 
the executive body were cited, under which the moral obligation of 
the States to continue without diminution their su]>port of the 
stations wa>, set forth in convincing fashion. 

The program was continued with a discussion of the social aspects 
of agriculture in illation to i‘esearch by Dr. Dwight Sanders(»n. He 
conceived the object of what he t(‘rmed social reseai'ch to be tlu^ 
discov^ery of jjrinciples of social organization as a iiu'ans to the 
readjustment to the changes in conditions whereby a steady drift 
from farm to towm is under way. Kural sociologi(*al research he 
regarded as still in a nascent and unorganized stati*, with a need foi* 
extended structural investigations and with psychological studies of 
colledive behavior a pi-(‘requisile. Such matters as the securing of 
better leadeis, types of cooperative effort, the ellicaicy of ‘‘drives/' 
and the adjustment of group contli(*ts he believed sus(‘eptil)le to 
inquiry by scientific methods, althougli he (‘onceded that sutb results 
us have been brought out have not always Ixhui heeded, Tliis he 
argued indicated a need for sociological education. 

The application of (‘Uginecring j)rin(‘iplGs to agriculture, ]»articu- 
larly as a means of increasing the efficiency of fai’ui ju'oduclion, was 
a matter touched upon by several speakcuvs duiing the convention, 
aniong them Secretaiy Jardine, who spoke of it as a "‘field for sig- 
nificant future development/' adding that "" modcu ii agriculture can 
not neglect engineering any more than it can negled economics." 
The princi])al contributions to the discussion of the snhjo(‘t, hovvev<‘r, 
were made by Prof. J. B. Davidson and Mr. H. II. Tolley, both of 
whom argued for incivascd etliciciicy as well as increased production. 
Ih-ofe.ssor Davitlson's pa})er took uj) The Kelation of Agricultural 
Engineering Development to Economic Adjustments in Agi'iculture, 
seeing in an incj-ease in efiauenc'y a potential decrease in tla*, j>r()])or- 
tion of the population engaged in agriculture to as little as 15 per 
cent. He maintained that despite many contributions along engi- 
neering linexs the stations had not been lai'ge factors In handling the 
outstanding problems, and he urged a more active i)articij)ation and 
leadership. The discovery of additional means of utilizing farm 
products and by-products was among the specific opportunities which^ 
he suggested. 
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In a paper entitled Organization and Development of the Federal 
Forest Experiment Stations, Mr. E. N. Munns of the Forest Service 
outlined the history of this j'olatively ih'w system of stations and 
discussed their opportunities and outlook. Numerous analogies be- 
tween the situation in forestry and that earlicu* encountered in agri- 
cultural research were pointed out, and the belief was ex|)ressed that 
when fully established wilh adefpiatti staffs of men familiar with 
forestry principles and {)ractices but trained along broad scientific 
lines and imbued with the research spirit these stations would be 
able to })erfoirn for fon'stry a function as vital and far-reaching 
as the mission of the agricultural experinunt si at ions. 

The reports of the tlirce standing cominittec^s rustoinarily pie- 
sented to the experiment station division were this year of unusual 
importance. That on the publication of research show(‘d a material 
gain in the proln[)lnes^ of issue of material in the Journal of dy/v- 
niltural liCHParch which was heartily commended. During tlie year* 
72 articles aj)peare<l in this journal from this Departiiauit, 42 from 
the stations, and b) on a cooperative basis. A policy of restricting 
the columns of the journal to the l)(‘parlment and the stations and an 
increased scrutiny of articles ))y the (‘ommittee was announced. 

Three timely topics were considered in the report of the com- 
mittee on experiment station organization and j)olicy. the relation 
of the nine inonth.s' period of (unploynK'nl in the average college 
year to tin* twelve months' p(U‘iod in the stations, the necessity of 
maintaining high standards of researclu and the extent to which the 
Purnell funds should Ih' used for salaries. Of these the matter 
of tune adjustments in college and station woidc A\as sliown to be 
somewhat complicated, and the (‘ominitlee r(*commended a thorough 
study by the jiroper administratis* authorities. Since it appeared, 
however, that in more than half of the colleges the salary schedules 
for nine months’ instruction equaled those for the full year of sta- 
tion work, the situation was revealed as one of some seriousness if the 
station ranks ai*e to be adciiuateiv manned and their ))Osilions made 
permanently attractive. 

As regards standards of research the committee advocated a more 
critical habit of thinking, the knowing of more things detinilely, and 
the working iowuirtl specific ends and aims. Little excuse was seen 
for the more superficial typtxs of work or the encroaching on the field 
of demonstration. The survey method was described as a valuable 
tool if well handled, but as one with limitations wbieb should be 
reeognized and shortcomings whi(*h should be su})plemented wherever 
possible. The responsibility for the maintenanee of standards \vas 
placed quite definitelj?^ with the station director, with tlie suggestion 
tliat staff committees had frequently been found helpful and might 
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often be made a part of the administrative machinery to good 
advantage. 

The policy of expending the Purnell funds for salaries and relying 
upon State funds and other sources for supplementary costs was 
shown to be oj^en to the objections of a lack of definite assurance of 
means for carrying the projects to completion and tlie diflieulty of 
segregating clear-cut accomjfiishinents under the act in justitication 
of its passage. Admitting that special circumstances were to be con- 
sidered in some cases, the committee believed that as a policy the 
wiser course is to decide upon projects which can be brought to com- 
pletion with the Purnell funds available and to concentrate upon 
these, thereby “ doing a few (Ijings well/’ 

The report of the committee on projects and corrclaljon discuhsed 
quite optimistically the }>rogress which had been a(*hicved by the 
sevei’al commiliees in charge of the so called ‘^national projects/' 
now numbering 195 as compared with lt)l) a 3 ’ear ago. A r(iorgaui/a- 
tion ol iJie })ersoimel of these committees was suggested and ap- 
2 )roved, and the new memberslii]) was announced last month. The 
chief gam of the year, however, was declared by the committee to be 
in tlie ''imponderables/’ a noteworthy improvement in tlut attitude 
of individuals and institutions toward coo})eralion, a gr('atly em 
hanced enthusiasm, and a distinct trend and disposition" toward 
working together, which was deemed extremely encouraging. 

The joint session of the three agricultural divisions for tlie con- 
sideration of matters pertaining to research was d(‘voted to a varied 
program. Dr. A. F, Woods, recently appointed diian'tor of s('ien~ 
tific work of the U. S, Dei»artinent of Agriculture, discus.<(‘d tlie 
tyjie of I’esearch iieechid at tin* J)re^e^t tini(‘ for the advan(‘em(mt 
of agriculture. He emphasized the desirability of a frequent re- 
crystallization of our knowledge in the Jigljt of jww facts and the 
need of a certain amount of constructive .speculation for which men 
broadly trained are required. The advantages of carefully con- 
sidered cooperation in rc.seaivh, both among indivilluals and in.sti- 
tutions, and the possible development of centers of major research 
activity in special fields were also set forth. ThcvSe views are, of 
course, in close agi*eement with tlu^se often expressed by the asso- 
ciation in recent years and indicated an attitude of sympathetic 
understanding conducive to closer relations. 

Dnder the title of Keeping (kmtacts with Fanners as an Asset 
to Organizing Kesearch Work for Agricmltnral Exi)eriment Sta- 
tions, Director IL W. Mumford showed how the development of 
the extension work had operated as a wedge between the stations 
and the farmers and resulted in a loss of contacts which had many 
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disadvantages. More intimate relations between the extension spe- 
cialists and the stations were advocated, and Director Mumford 
explained in some detail the plan followed in llbiiois of confer- 
ences of farm advisors and station workers, the farmers’ field days 
at the thirty-three experimental soil fields, and the identification 
tlirough farmers’ advisory committees of the organized agriculture 
of the State with the station work. The maintenance of such con- 
Uicts he believed to be productive of increased zeal and enthusiasm, 
as well as tending toward a surer selection of the really important 
subjects for research. 

An illustrated address by Dr. W. H. Larrimer of the Bureau of 
l^hitomology on the biUropean corn borer and the research attack 
concluded tlui session. Dr. Larrimer showed the serious nature of the 
ra\'ages of tliis ])est over a steadily increasing area and the need of 
holding it in check as effectively as possible pending the discovery 
of more adequate measures for its control. 

Provision was also made in the session of the section assigned to 
extension interests for a discussion by representatives of research 
and extension of the ‘'twilight zone'’ between these agencies. Speak- 
ing for n\search, Dr. Allen jiointed out as the fundamental distinc- 
tion that the field of research is the unknown and of extension the 
known; one is a process of learning, the other a 1yp(^ of teaching. 
“In a vord, the man of resi^arch adds his scientific contributions and 
makes his sciimce practical; the extension worker ])uts these things 
to work and ther<‘by makes })ractii*e more s(‘ientilic. If these prin- 
ciples are ol)scrved by each, the boundaries of No Man's Land will 
.‘>hrink and there will be less likeliliood of ovei'Jap])irig.'' 

Regarding the realm of demonstrations or field trials, wliich to 
many has seenu'd a debatable land. Dr. Allen liad thi.^ (o say: “The 
utilitarian aim of agricailtural re^earcli implies the obligation to 
carry such woi*k to a point where, in its essentials, it is workable 
and demonstrable. It will not do to discover the bald fact under 
laboratory or purely ex])eriniental condition^ and lea\(‘ it there, 
as is oft(ui done in pure science; it must lie harmonized witli practi(!al 
conditions, and the result phnrd before the juiblic as ])ronij)lly as 
possible. fSo far as field work employs farming people to test out 
the results of experiments in order to verify them and make them 
practical, it is in the field of applied reseai*ch; but when it is designed 
to assist farmers in demonstrating things to themselves it is in the 
realm of extension. On the other hand, the extension worker is not 
warranted in setting up a series of experiments because he needs in- 
formation or because he encounters difficulties will) the results sup- 
plied him which indicate tluyy are not practical. If such difliciiltics 
and doubts arise, the natural course leads back to the investigator 
for furthej* test and adaptation.” 
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Assistant Extension Director W. B. Mercier of Louisiana pre- 
sented the matter from the extension viewpoint, but with surpris- 
ingly close agreement with Dr. Allen’s conclusions. Little trouble 
wnuld arise, in his oj)inion, if the stations could supply reliable 
information on all the problems with which the extension workers 
are confronted, but until this can be done they will naturally en- 
deavoi- to .secure infoi'ination from all available sources. None the 
less, the belief was expressed that the exU'iision man should stick 
to his own field, and that the hybrid research-extension worker is not 
likely to be very succe.ssfid in either direction. The formal expei’i- 
raent, he conceded, should be left to re.search. and the tendency 
sometimes encountered to start experimental plats in ilenionstra- 
tions may he ex])e( ted to yield results which are seldom very reliable 
and often quite misleading. The bettei' and surer way to real 
progress is through close relations and contacts ((etween extension 
and research, particularly as regards tJie selection of experimental 
jjrojects and the proni})l utilization of well-])roved findings. 

The attendance at the various se.ssions devoted to research was 
excellent, and the almost complete absence of discussion from the 
door was doubtless due less to a lack of interest than to the congested 
program. It would seem that somewhat moi'e time eonid have been 
utilized protitably at various jioiut.s. Many of (he jiajiers dealt with 
matters of special timeliness, and their pirsentation served to visu- 
alize their importance and encoui-age their further consideration. 
Such consideration is particularly widl waininted by a munher of 
the administrative que.slions which were raided, and it is to be ho])ed 
that a definite association jiolicy may nltimately he, forfheoming 
eoneerning them. 
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AGEICTILTURAL AND BIOLOGICAL CHEMISTEY 

Clieniistry of tfie protoins and its econornio ai^plications, I). J. liLOYD 
(London: J. tt A. Churchill, li)26, pp. XlJ+279, figs. 50) —This monoj^rapb, 
wliioh has an introduction by F. G. Hojikins, pri^sents in a (‘oncise manner the 
theories of pro! (‘in chemistry and tlieir practical applications to biology ^md 
industry. Part 1, ^^hieh courtiers the c(;nstif ulional chemistry of lhf‘ pro- 
t(4ns, contains cliap((‘rs (ui the nature and constituiion of the proteins, the 
methods of pr(>t(*in analysis, the different elass(‘.s of proteins, the identification 
of proteins and the structure of the ]U'otein molecule, llu* proteolytic enzymes 
and the linkages in the protein nudccule, th(‘ ('h<‘inistry of protein foods, and 
the iiroblems of food pnvservation. l*art 2 deals more iiarticulaily with the 
physi{*al ch(‘niistr,\ of the prot(4ns leading up to the industrial uses of the 
proteins in textile and leather manufaetuic, as adlu'sives, and as emulsifying 
agents A compn'Iunisive bibliography is given al the (‘iid of each cliaptcr 

Some nitrogenous constituents of t!i(‘ cauliflower bud.- I, Protein frac- 
tions, INI, (\ McKke and A. H. Siiriii (Jour BioJ. Chan , 70 (1926), .Vo. /, pp, 
27>'i-2S4 ), — A stiuly of the nitrogen distribution in the edible portion of the 
cauliflower is n^porti'd, with tin* following results: 

Of the total nitrogen, appnt\imalel> GS per c(‘nt bi-longs to constituents 
soluble in water and dilute salt solution, 12 pm* (*ent to (‘ompouuds iiiMduble in 
water ])ut soluble in dilute alkali, and IG [xt cent to com]nuinds iiiMdnble in 
botli wat(‘r and dilate alkali. Fractionation of the cominned expressi-d juice 
and mjueous (-xtract > lehh'd 8 pi-r cent (>f the total nitrogen as ammonia iiitro- 
.gen, IG jHT cent as frt-e {imlno nitrogen, and 11 per cent as nitrf»cen in actually 
isolated protein preparations Th<* imia-sl proteins obtained cmitaiiu’d 14 1 
and IrUi jier edit of nitrogen in llu‘ coagulum and precipitate, respi'ctively. 
Th(‘ distribution of nitrogdi as obtained by tlu' Van Slyke method was similar 
to that of tlie alfalfa jirotein as re])orted l>y Cliibnall and Nolan (E. S. 11, r»2, 
]>. 802) and spinacin from spinach l)y Ghilmall (E 8 K , o2, p. 708). 

Simi)ler nitroge nous coiislitiients oi y(‘ast. I, Choline and nicotinic 
acid, 11. B. Vicki KY (Jonr. Biol. Chan., 6S (192(1), K(f .1 pp. 585-5fU) --The 
methods previomdy employed in tlie study of tlie nitrogenous substances in 
alfalfa juice lE. S. K., 51, jr 408) ha\e been appli(‘d to a similar study of 
the cell eonstitueuts of iirewers' yeast. The present pajver includes a brief 
(ieseription of tin' methods employed for the fractioualiou of the yeast extract 
and the results of the examination of th(‘ basic substances not preeijutated 
by Neuberg’s reagent. “These eontaiimd nitrogen equivalent to 3 35 per cent 
of the nitrogen of the yeast extract. When fractionated with mercuric chloride 
ill acid solution, 2.41 jier cent of the nitrogen of the yeast extract w’as found 
in the precipitate. Of this nitrogen about 8G per cent belongs to choline and 
G per cent to nicotinic acid. Further cpiantities of nicotinic acid were found 
in the filtrate from the mercuric chloilde precipitate. Choline w\as found to 
account for 2.07 per cent of the nitrogen of the yeast extract and 0.20 per 
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cent of tile nitrogen of the dry yeast. Nicotinic acid accounts for 0.28 per 
cent of the nitrogen of the extract and 0.039 per cent of that of the dry yeast.” 

The chemical coiiii>ositioii of rice oil, 0. S. Jamieson {Jour. Oil and Fat 
Indus., 3 (1026), No. S, pp. 256-261) .—The chemical and physical characteristics 
of a sample of rice oil extracted from rice hraji by ethyl ether are reported as 
follows: Refractive index 25° C. 1.4G90, acid value 73.07, iodine number 
(Hanus) 90.1), saponification value 185.3, saponillcation value corrended for 
iinsaponiflahle 101.2, unsaponifiahle matter 4.01 per cent, saturated acids (cor- 
rected) 14.70 per cent, iirisaturated acids (corrected) 74.30 jier cent, Reichert- 
Meissl value 0.3, and Polenske value 0,3. The distribution of Ihe glycerides of 
fattj^ acids is given as oleic 41 per cent, linoleic 3(>.7, myristic 0 3, palmitic 12.3, 
stearic 1.8, arachidic 0.5, lignoceric 0.4. and un.saponiliahle matter 4.0 per cent. 
Sterols were isolated to the extent of 25 per cent of the unsaiionifiahle matter 
and ranged in melting points from 137 to 143°. 

The hcinicelluloses. — Part IV, The heinicclliiloscs of hc,ech wood, M. IJ. 
O’Dwyek {lliovJiem. Jour., 20 (1026), No. Jf. pp. 656-604 ) .-—In this refiort to the 
Forest Products Rcseai*ch Hoard, Dejiartrm’nt of Scicnti/jo and Industrial 
Research, Greid Britain, in continuation of studies jm'viously noted (E. S. R, 
50, p. 310), the author reports tlie isolathm from lieech wood of two licmi- 
cclluloses, one. henrcelliilo.se A diredl^" iirecipitahle by acid and, the other, 
hemicellulose B obtained on predpiiation from the acid filtrate by alcohol. 
The former on hydrolysis yielded xylo.se and carbon dioxide eipiivalent to 11 per 
cent of glycuronic acid, and the latter arahinose and carbon dioxide corresiKuid- 
ipg to (>3 per cent of galacluronic acid, together with small amounts of galactose, 

A comparison of various methods of obtaining ash-free pe<’tin, A. M. 
Emmett (Biochem. Jour., 20 (lO'^O), No. 3, pp. 56^/-56<S, fip. J). A compnrison 
is reported of the cnicicncy of three methods of removing mineral impuritUM 
from pectin— dialysis against distilled water, dialysis against n/ 5() TK3, and 
electrodialysis. Electrodialysis, the apparatus for v hicli is (h'^crihed and 
illustrated, was found to bo the most rapid and eff(‘ctive met In ‘d of tlie thriM^ 
It was found necessary to use the platinum electrode as the anode. With cei- 
tain necessary precaution^, such as reducing the luxating efiect a'^ much as 
possible and cJiangirig the wtiler in tlie dialyzer daily, il was found possible 
to reduce the ash of a sami>le of comnicndal iK‘ctin from 3 1 to (15 jmo* emit In 
thre(‘ days. 

Antiricketic substaiice.s. H", The polymerization of cholesterol, (’. E 
Birxs and E. (h McDonaix (Jour, Biol. (Bum. 6H iI026}, ^(}. 3, pp, 83E 83/, 
pis, S, figs. 2 ) — inning the in\estigatl(>n i»rcvious]y noted (E. S. K., 55, 
p. 711), the authfus report that by slowing np tin* cataiyiic a' iion of acUvaPsl 
floridhi on cholesterol it is j)o.‘-.sihl(‘ to oI>lain a polymer, t(gdatiM‘ly named 
tricholesterol. This has no antirachitic pnjiMXtie^. but ou further catalyti<‘ 
action forms a resimms mas'* ha\ing antiraoldtii* pn)jierti(*s though apparently’ 
not identical with iriadialed (*lK)W‘siorol idn’^iral ami chemical projKx- 

ties of tricholcstcrol are summarized. 

Colour reactions attrihnted to vitamin A, F. If. Cakk and E. A Piuck 
{Biochem. Jour., 20 (1926), No. 3, pp. 497-501) .—In experiments undertaken 
with a view to improving the teelinique for tlie Rosenheim Ernmmond color 
test for vitamin A (E. S. R.. 55, p. 307). it was found that the color reaction 
with trichloroacetic acid is apparently due to impurities in the acid and is not 
given by specially purified sample.s. Arsenic tri(4iIorid(j was found to be fairly 
satisfactory except for a marked loss of sensilivem^ss on dilution with (*hloro- 
form or other solvents. Among other reagents tested, color reactions consisting 
in the main of blue, with varying proportions of red, were given by antimony 
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trichloride in chloroform, stannic chloride in chloroform, anhydrous ferric 
chloride added to a solution of the oil in chloroform, anhydrous aluminum 
chloride, silicon tetrachloride, and phosphorus oxychloride. Of these reagents, 
antimony trichloride proved to be the most satisfactory. 

The t(;ehnique for its use is as follows: Antimony trichloride is washed 
with a little II. P. chl(>roform, dried, weighed, and dissolved in chloroform 
to make a 30 per eent solution, which, after standing, is decanted and used 
in a burette. Two cc. of the solution is added to 0 2 c(*. of a 20 per eent solu- 
tion of the oil in chloroform, and the color intcm.sity of the liquid is at once 
measured against standard glasse.s in a Lovihond tintometer. The results 
obtained on four oils are given, together with a report by S. W. F. Underhill 
of biological tests conducted with two of the oils. These corresponded closely 
to the ratios of blue of the two oils as detonnimHl in the colorimeter. 

Tlie concentration of vitamin B, III, P. A, Licvene and B. J. C'. van dee 
lloEVEN PJtanaavoL and Expi, Ther., 2i) A’o. 1, pp. 227-231 ), — 

Further iniprovcaneiit in the authors' method of ('oiu'c^ntratiiig vitamin B from 
the Osborne- Wakeuia 11 .\cast fraction is reiiorted which is said to increase the 
yield from prc'vious values of 3 to 5 per cent to 35 to 50 per cent of the starting 
material, as well as to furnish sonu' clue as to the chemical properties of this 
vitamin. Th(‘ successive stiqis in the improved method an* brh'fly as folhnvs : 

ddie Oshorne-Wakeman fraction is extrmded re])ealed]y with ah.solnte alcohol 
until a dry noiibygioseoiiie i>owder is obtained. Tliis is (Or solved in water and 
adjiist(Ml to jdT 4, at \^lli(■h reaction .snme inaidive material precipitates out 
on standing. The mtive maleri.tl is deaminized ^M^h barium nitrile and 
sulfuric acid, iii\olviug a lo.ss in maierinl not exceeding 10 ]K‘r cent, and is then 
adsorbed on Mlica gfd and extract'd Irom it as di^'crilKsl in the previous paju^r. 

‘*The tinal in’odnct obtained is still a fompk'x mixture, eoiuaiuiug complex 
<*arbol!> drat(‘.s and nitrogenous substjujces and e^ter ^ of phosphorie acid. It 
contains no amino nilrogen, hut does contain '-nlfnr. which is ghen off on 
treatment with alkali in the form of li.\drogen sulfide. The sulfur content 
iucieas(‘s witii purification, hut it is prmnatiin' to p.ass au opinion as to whether 
the sulfur is a part of the acti\(' substance," 

Some observations on the extraction of (he vitamin B from wheat germ, 
E. Ak IMcCkuxTTM and H. I) IvitrsE (Tmr/. ,/owr. llpo , 6 iJU2()), Ao. 2, pp. 
ID7-200).- In an attempt to tind sohents for %itaiiiin B by the use of which 
selective (‘xlracticm of the vitamin from natural f(K>ds might he effected with 
minimum contamination of other substances, extracts w’cre prepared from 
wiieat g('rm wdth 55 per cent alcohol c(nitaining 1 per eent of various organic 
and iiiorgani(* miiN. d'he ^'oluhility of vitamin Ti in tliese extracting agents 
w’Hs ti'sted by using the (‘\tract as ilie sole s<airce of vitamin li in feeding 
t'xperimeiits on >ouii‘i lats, using the techmque piawiously (h'seribed (E S. II, 
3S, p. (ii2). 

Of tbe various ext raids tC'ded. those prepared from aU'ohol containing 1 per 
eent of phosidioiic. b> di’oiddorii* nitric, b('iizoi<*, or lactic a<*id gave results 
iiHiu'ating the presence of vitamin Ik Tdie lu'st results were obtained with 
solutions of tannic and gallic acids in the alcohol, (htric acid gave negative 
and acetic acid irregular rc.sulls Eurther tests with tlu‘ alcohol -gall h* acid 
solvent imlicatod that the greater part of the vitaniin B which can be extracted 
by this agent is removed within a relatively sliort time. 

Similar tests, using as the .solvent 95 per cent alcohol eontaining I per eent 
of eiiprlc, mercuric, calcium, strontium, zinc, or cadmium chlorid<‘ or silver 
nitrate, gave negative results wdth all except the zinc and eadmium salts, which 
yielded extracts more active than those obtained witii the alcohol alone. 
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A comparison of the pigeon and the rat as test subjects for vitamin B* 
C. N. Laikd (Atmr. Jour. Hyg., 6 (1926) ^ No. 2, pp. 201-210 ). — Continuing along 
the lines of the foregoing study, wheat germ ^\as extracted with a 0.5 per cent 
solution of various organic! acids in acetone, benzene, chloroform, and ether 
and the extracts tested for vitamin B by the usual feeding exi>eriments on 
rats. In an effort to determine whether rats and pigeons arc comparable 
subjects for vitamin B tests, the curative power of these extracts for pigeons 
in acute i)ol> neuritis was also tested. 

The tabulated results sluuv a decided variation in the effect of the different 
extracts on the two si)ccies of animals. Citric acid in acetone gave negative 
results in the rat tests, but was effective, although somewhat slow in action, 
in the pigeon tests. Salicylic acid in acetone, on the (»ther hand, gave excellent 
rat tests and negative pigeon tests. Some gave fair results and others negative 
with both species. (Combinations of two prei»:ir,*itioiis each of which alone gave 
negative results vith rats were also tested on both rats and pigeons. Although 
some of these comhiiiations gave imsitive results with rats, the results, together 
with those obtained with the single pi epa rat ions, are thought to be too incon- 
clusive to furnish delinite proof as to wliether what is known as vitamin B 
is a single substance or of multiple nature, or as to A\hcther the B requirenuoits 
of the pigeon are simpler than those of the rat. 

The action of reducing agents on the antiscorbutic factor inactivated by 
aeration, C. G Dauunf.y and S. S. Zilva (Ihochein. J<mr., 20 (1926), No. S, pp. 
519-528 ). — On the assumption that the inactivation of vitamin C by oxidizing 
agents is direct oxidation and that the activity mn.v conceivably be regentM*ated 
by reduction, attempts were made to rednee deidtrated lemon juice inactivated 
by aeration by hydrogen in the presence of jdatimim black as a catalyst, by 
electrolysis, and by nascent hydrogen obtained by the action of citrh* aedd on 
magnesium. Dujdicate feeding tests were run with nonaerat(‘d jub'c which 
had received the saiiu^ hydrogenation treatment. 

No i»rotection against scurvy was secunsl witli the am-ated but pudection 
with the nonaerated juice after the hvdrogiuiation treatment by the first two 
methods. Reduction by magnesium and citric arid gave inconclusive r(‘sults 
as the preparation in itself had a disturbing (‘Tnud on tlic' animals. B is 
concluded that imuMivalcd vitamin <‘an not regenerated by simi>le 
reduction. 

Rapid preparation of moiiomolyhdloj>hosphotungstic acid, reagent of 
polyphenols and vitamins f Irans. title], N. Bk/ssonoff (Compt. Rond. Acad 
Hoi. [Paris), 182 (1926), No 20, pp. 1228, 122/t).- -A more rapid nadbod for tlu' 
preparation of tlie reag(mt i>rop(sSod for the estimation of vitamin (' (E. S. 
R., 49, p. S05) is described as follow's: In 250 cc. of water distilUal over i>er- 
inanganate are dissolved 71 gm. of sodium tuiigstat(‘, 8 grn. of phosi>homolybdic 
acid, and 30 cc of conceiitraled orthoidiospboric acid (sjK'cific gravity 3.75). 
To this solution, kept at 45° C., is added drop by* drop 85 cc. of 1 : 1 solution of 
concimtratiMl sulfuric acid in redistilled water. On cooling crystallizatiiwi is 
complete in three hours. The crystals are further purified by washing with 
50 cc. of 15 ix"r cent sulfuric acid by volume, dissolving them in 100 ce. of 
redistilled water at 45°, reprecipitating with 35 cc. of 50 per cent sulfuric acid, 
and washing the crystals with 15 per cent sulfuric acid. 

A vacuum extractor for biochemical use, N. 15. GuErtUANT (Indus, and 
Engin. €hem., 18 (1926), No. 10, p. 1090, fig. 1 ). — A vacuum extractor said to be 
particularly useful wdien the effect of heat and oxidation must maintained at 
a minimum, as in the preparation of materials for nutritional studie.s, is de* 
scribed and illustrated. 
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“The flask is of the thick-walled Pyrex balloon type, having 10 per cent 
greater capacity than the extraction chamber. The extraction chamber consists 
of a side-necked bell jar containing a iierf orated desiccator plate and covered 
with a well-fitting desiccator top. The two gi-ound surfaces are sealed with a 
mixture of e^iual parts of vaseline and paraffin previously melted and well 
mixed. The condenser should be short, thick-walled, and have a maximum 
cooling surface. The Davies condenser starves th(‘ purix>sc very satisfactorily. 
The exhaust tube should he as far as possible from Uie path of the condensed 
vapor.” 

Hydrogen ion concentration: Its significance in the biological sciences 
and rn^ethods for its determination. — I, Principles of the theory, L. 

MrcHAKTjs, tiMJis. ])y W. A. Perlzwkio {lialtimorr: Wilhants d* Wilkhis Co., JD26, 
2. eel., rev. and vuL, voL /, pp. A'/P-f 299, figs. *12) — This is the autliorized trans- 
lation of the second German edititm (E. S. U, 18 }> 112). 

Apparatus for the direct di‘termination of carbon dioxide, ,T. K. UxDiae 
wooi) {Indus, and Engin. Chem., 18 {1926). No. 10, pp. 1069, 1010, fg. 1). — A 
simple form of a]>i)aratus for the deteriuinat ion of small amounts of carbon 
dioxide by absorption is described and illustrated. 

The gas is set fr(‘e by hydrochloric acid and passed through successive 
ahsorifiiori tubes containing water, mossy zinc (to absorb any hydrochloric 
acid passing over), cone(‘n1 rated sulfmic add, and pho'p}h)rns ponloxide, and 
is flimlly absorbed by Ascarite in an ordinary Mnlvale bulb The advantages 
claimed for tlie apparatus are ib<‘ rajiid removal of ('ontaminatiiig gases, the 
use of liquids in the various units wliich have to be replaced, and rajudity 
of determination owing to tin* small volum(‘ of the apparatus. 

The colorimetric estimation of tyrosine, tryplopham*, and cystine in 
[iroteins, 11, J. M. Looney (-/oar. BUd. Cheat.. 69 {1926), No. 2, pp. 519-638) — 
'Lliis i>apt‘r consists of a crith'al di<i‘usv.i<)n of various methods of deterinining 
tyrosine and tryptophaiH' and tli(‘ rei>ort of a n'pciition oi the analyses of 
\avious proteins by the ('olorimetric method of Eohn and Loone.\ descrilHHl in 
(h(* previous pata r of the seiies t K. S IC., IT, p. 

Th(* earlier results were confirmed wHli the (‘\<*(q)t ion of the tyrosine con- 
tent of gliadin and edeslin and tin* e,\stiiie < ontent of zein. The new figures 
fur th(‘se are nioiv consistent than the (Mrlier figures with the valu(‘s reported 
by Folin and Denis and by .loiics, GersdorlL and Moeller ( iO. S. R., r>2, j). 802). 

Comparison of the Ofilcial method of ashing ]daut tissues and products 
with the Hertwig and IJailey method, C. F. Uogfrs {Cereal Chem., 3 {1926), 
No. PP- 226-232). — A comparison of (lie Ofiicial and the Ilerlwig-lhiik'y (K. 8. 
R., r»2, p. .Sit) methods for determining ash is re])orted ior sweet corn dried 
in the milk stagi', apple wood, pea s(*eds, corn smut spores, and Graham fioiir, 
these materials being taken tis representative of tissues iiigdi in sugars, cellu- 
lose, protein, fat, and standi, respectively. Although the difterence in accuracy 
betw'een the tw'O methods wuis not great, it is considered that “the saving of 
time alone made jiossible b.\ the Ilertwdg and Dailey method, wdtliont any 
serious conseipieiu'es in regard to a(*curn(*y and with the higher apiuirent 
ash content wdien eonstaiit weight is reached, maktss this modification of the 
standard metliod worthy of careful consideration.” 

Koport of committee on methods of analysis for American Association of 
Cereal Chemists, D. A. Coleman et al. {Cereal Chem.. S (1926), No. .}, pp. 
254-282, fg. 1). — Collaborative data on the tecliniiiue of making protein deter- 
minations, with emphasis on the standardization of acid and alkalies employed, 
and recommended methods for making protein, ash, and moisture tests on wheat 
flour and mill feeds constitute the main part of this annual report (E. S. IL, 
54, p. 013). 
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Oxygen-acetate method of ash determination in flour, G. L. Brendel 
(Cereal Chem„ 3 (1926), No. 4, pp. 222-226).— In this modification of the cal- 
cium acetate method of ash <Ielerminatioii the Hour in a porcelain or ifiatinum 
crucible is first charred to a cinder in the nnitfle, the calcium acetate solution 
is added and allowed to evaporate by placiiifr the crucible on the oi>en muffle 
door, and the ashing? is then carried on at alKmi 1,500° P.. with the introduc- 
tion into the mutlh* of oxygen from an oxygen acetylene torch for 10 or 15 

minutes. It is stated that the analysis can be (completed within 45 minutes. 

On the estimation of glucose in tlie presence of phosphate buifers, M. B. 
VISSCHER (Jour. Biol. Chem., 69 (1926), No. 1, pp. 1, i2).— Attention is called 
to the fact that the presence nf potassium acid phosphate in glucose solution^ 
lowers the reducing power of the glucose for copper, aud that this must be 

taken into account whenever tin* sugar coiiicnt oi bnlTer solutions is to be 

measured. 

The quantitative estimation of calcium, magueHium, phosphates and car- 
bonate in bone, B. Kramer and J. IlowEAivn (Jour. Biol. Chain., 6H (1926), 
No. 3, pp. 711-719). — Mellaals 'are described for tlio quantitative determination 
of calcium, magnesium, inorganic i)li<»spborus, and t*arbouale in from 0.5 to 1 
gm. of bone. 

The raetliod for calcium and magnesium is a modilhaition of tbe authors* 
method for calcium determination in blood serum (E. S. H., 44, p. 114) and 
that for phosphorus a luodificalion of lb(‘ mot bod of Fiske for the determina- 
tion of phosphates in urine (K. S R, 45, p. 508). A modification of the Briggs 
method for phosphorus (K. S. K., 48, p. Ill) is also rcconimeiuh'd. The method 
for carbonate consists essentially in its determination as carbon dioxide gas 
in an enlarged form of lh(‘ apparatus de-^cribed originally by Xi}n S1\ke lor 
delermiiiatiem of hicarbonato in small amounts of smanii 

The technique of eaidi of llie^e niethoiK i^ do^^crihed in dtdaii, with data 
Indicating that the accuracy of the calcium rmghod is -.LI per cent, phos- 
phorus ±2, carbonate ±1, and magnesium ':5 ])('r cent. 

The colorimetric estimation of chole>t<*rol and lecithin in blood in con- 
nection with Folin and Wu’s system of blood analysis, I) M. Di- fONi (Jour. 
Biol. Chem., 70 (1926), No 1, pp. 207-210) — In the method desciihed the jiro- 
tein iirecipitate obtained hy the metlmd of I'ohii ami W'u (E S. R, 41, p. 15) 
is wasluHl, dried, and extracted with hot chlorotorm as m ihc method of M^ers 
and Warden lor total blond (E. S. R., 40, p. 15). The cliolesterol is determined 
in the extract by tbe laebermann iisactioii and the lecithin as lipoid phos- 
phorus by the Wliiteliorn method (E S. R, 55, j). 12). 

The metabolism of sulfur. — X, The determination of cystine in the 
urine, H. B. T.kwis ami R. H Wilson (./oar. Biol. Cham., 69 {1926), No. 1. pp. 
125-131). — In this continuation ol the scries of studies previously noted (E. S. 
R., 54, i>. 202), a comparison has been made of the Eoom\v (‘olorimelric (E. S. 
R., 48, }). 505), (he Gaskell gravimetric, and the Magnus- Eiwy polariinetric 
methods for the estimation of cystine in urine, with tlie conclusion (hat the 
direct colorimetric prooedure is moie accurate than methods involving precipi- 
tation, particularly wiiere small amounts ot cystine are concerned. 

A respiration apparatus for small animals, G. I.. Fos'iir and E. S. Sttnu- 
STROEM (Jour, Biol. Cham., 69 (1926), No. 2, pp. 505-508. fig. i).— A respiration 
apparatus of the closed (‘ircuil type, which is said to have given satisfactory 
service in determinations of the metabolism of rats under various conditions, 
is described and illustrated. 

The carbon dioxide absorbers, consisting of two pairs of Kjeldahl flasks 
joined at the bottom, are arranged on a motor-driven rocking apparatus which 
causes the absorbing solution of barium hydroxide to flow buck and forth 
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from one flask to the other, thereby tlra^\ing Ihe air out of the animal cham- 
ber. This consists of an ordinary desiccator, the animal resting on a wire 
gauze over sulfuric acid. The oxygen reservoir is a liter bottle fitted with 
a manometer tube and connected by a two-way stopcock with the animal cham- 
ber or the atmosphere. TJic jirossure is kept constant by admitting water into 
the reservoir drop by drop from a burette tliroiigh tim manometer tube. 

METEOROLOGY 

Solar activity and long-period weather changes, II. H. Clayton {Smithsn, 
Misc. Colh^ct., IH (1926). No. //. pp. 62, fwa. 7d).— This paper is a continuation of 
one previously noted (K. S. It., p. 812). it is stall'd that “the results ot 
these studies indicate thnl there is a nail relation between Vveather eonditions 
and the monthly means of s(»lar radiation and monlhly snn-sjiot numbers, but 
in the average the amounis of the <*hang(‘s m pn-^^ure, temperature, and pre- 
cipitation ai'e not large.” Twenty correlaiinii coellicients and other evidential 
results favorable to solar vat nil ion and its intinence on weather are presented. 

Solar radiation and weatlier foreea.stiiig, (\ F. IMakvin and II. II. Kimball 
{Jour. Franklin Inst., 202 {1926), No. S, pp. 2^/6-206, fios. 2d).— ^i'his is a very 
complete review, with a bibliography of tlie more inijtortaiit inv estigtitions on 
this subject. The general conclusion reached is that “ tlu‘ basis for our belief 
that the weight assignatde to solar \ariability as a ftutor in lla‘ making of the 
weather K almost vanishingly small.” but that this dees m>t mean that 
“ meteorologists in general and wejither toivcasleiv in partunlar are not to 
henetit from more acaairate determinations ot the value of the solar eonstant.” 

Haiti inakiug and other weatlier W. ,1. ilrMciTiavs \ lUiU\more: 

Willtanifi ({ Milkin.s Co, 1926, pp. -'J'iiis Ixaik ‘'Uiiiinanzt^s hoUi ancient 

and modern notions about llie control of ruin, or what Dr. Davul Starr Jordan 
has t(‘rnie<l ” pluvicullure,” as well as otlier weailua* vai.’'aries, which the 
author terms ** meteonJogieal ruiimp.simuNes, or stupid weather ern^rs stub- 
bornly held to, despite* all rational (Explanations.” 

Influenct* of teniperatiire and precipitation on vegetation [trails, title], 
W. (tHossi: ( ]/c/. /A^'i hr. [ r>run\u'icl ], J,; {1916), \o !>, pp. 2.'i,N2o.'i} — A number 
of eorndalions \vbi(*h aie thought to he signiticaut are indicated. 

The weather influence on crop production in regions of scanty rainfall, 
W. A. ]Mattick ((' 8. To. U rath('f /fee, {1926), N(k 8, pp. 836-21/1, Juju, S ). — 
A study of the relation of iweeipitatioii and temperature to yields of winter 
and spring wheat, oats, harkw, and corn in a region of s(*an1y rainfall (Akron, 
C(^lo.), as (‘ompared with regions of generally adequaie ‘-umnier ])i ecipitation, 
indicated that “growing dry -land crops under conditions such as exist at 
Akrou is decidedly preiairious.” t)f the flv’c <*rups reierred to, winter wheat 
alone showed an even chance of giving tin av(Erage jieid. 

A further study of eflVctive rainfall, J. F Voobhfks {12 S. Mo. ^yealher 
I\*ev., 5J/ {J92G), No. 8, pp. 332 336, lips. — Supplemeuling a paper previously 
noted (E. 8. K., 58, p. 210), tin* author r(*{iorl.s a siudy of the r(*lalion of 
rainfall to yield of corn on ditTerontly cultivated and treated soii^, from 
which he concludes that “effective rainfall is not a function of total rainfall 
(except when the latter is the limiting fae'or), hut d(‘peuds entirely upon the 
condition of the soil and the capacity of tiu* crop for utilizing water,” 

Spring and autumn nig]it frosts as a problem of agricultural meteorol- 
ogy Itrans. title], K. Sziu.c (l/Vi/aad] Mm. Roln. i Dohr Panst., Prace Met. i 
liydroi). {lAttdes Met. ct llydrwj.), t3cr. J\ No 1 {19M,), pp. 3-6, ‘ Pr. abs., pp. 
5, d).— “This is a brief proMininary note discussing the use of Pearson curves as 
a means of predicting the dates of occurrence of frosts. 
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Monthly Weather Review, [July— August, 1926] (?7. S, Mo, Weather Rev,^ 
54 (me), Nos, 7, pp. 281-320, pis, 10, figs, 16; 8, pp, 321-365, pis. 10, figs. 20).— 
In atldilion to detailed summaries ol meteorological and elimatoloftical data 
and weather conditions for July and Auj^ust, and bibliof?rai)hical in- 

formation, notes, abstracts, and reviews, these Tiuinbers contain the following 
contributions : 

7 — Li^litning and Forest Fires in the Northern Kocky Mountain Region 
(illus.), by II. T. Gisborne; Tlie January Storm.s over the Nortli Atlantic and 
the Strophs of th(‘ Greenland Anticyclone (illii^’. ), by W 11. Hobbs; On the 
Investigation of Cycles and Die Relation of the Rriickner and ^oiar Cycle 
(illus.) , by A. Streiff: and The Nassau Hurricane, July 25- 20, 1926 (excerpts). 

No. 8. — The Vertical DiNtribution of Atmosjihcrie Faldy Energy (illus.), by 
C. G. Rossby; A Further Study of Effective Rainfall (illus.), by J. F. Yoorhee.s 
(sec p. 15) ; The Weather Inliueiice on Crop Production in Regions of Scanty 
Rainfall (illus.), by W. A. Matticc (see p 151 ; A Note on Mr Mitchell's Paper 
on West Indian Hurricanes, by S. Hanzlik, uitli discussion by i\ L. Mitchell: 
and Comi>ensation of Altimeters and Altigraphs for Air Teujpt'rature, by AV. 
G. Brombacher (abs.). 

Meteorolf)gioal observations at the Ma.s.sa<‘hiisetts Agricultural Experi- 
ment Station, J E. OsTaANOKR and W IT. Parkin (Massachusetts 8^ta. Met. 
Buis. 433-434 (1026). pp. 4 each) —The usual summaries are given of obsiTva- 
tions at Amherst, Mass., during Si'pternber and October, 1926 

Climate of Jiritish Columbia, F. N. Denison (Urit. (Jolumf)ia Depi. Apr Bui 
27, 11. cd. {1926), pp. 24 )^ — Data from nearly 20() stations distributed throughout 
British Columbia, with ref(‘rence to monthly and annual temperature, precipita- 
tion, sunshine, and rehitht' humidity, are tabulated 

“ During the year 1925 the tcniperatun' was ahnormaJl\ liieh, b(»fh in British 
Columbia and the Yukon; severe Roods ocuirred at Dawsem and in tla^ Lower 
Fraser A^alley in May, and owing to tln^ summer Isdng unusually hot and dry, 
forest fires were both nunu'rous and very dost met iv(* Ihrom’hout this Ih'ovinct*. 
Tlie preeipilalion for lln^ ( iitire year wa^ considerably below the average.” 

The woatlier of Seotlaiicl in 1025, A Watt (ffighland and Apr. So(\ ^col. 
Trans., 5. ser., 38 (J926), pp. 275 -283 \ — A general descriidion is given of the 
w^eatljer of eacli montli, with a tabh^ showing rain la U in different ('ounties 
IJie most notable feature of the year was a rainfall deiiciency in .lime fund 
November. 

Phcnological observations in Italy, 1022—1025 ftrans, tilh j, M. Minkj 
(Nuovo Gior. Bot, Ital, n. ser., S3 (1926), So. 3. pp. 627-(;j/-friS] ).-- Dales of 
blooming of a large number of trees, shrubs, and otbm- jilants aiv^ ri'corded 
for various place.s in Italy, 'I'be plan and ])rogram of the cooperative observa- 
tions on this subject are briefly described. 

Meteorological observations in the Dooars, 1025, (’. R. Harler (Indian 
Tea Assoc., (^ci. Dept. Quart, dour., 1926, No. 2, pp. 61-72, pis. 2). — The relation 
of weather eonditions in this region of As.sam to the growth and tpiality of 
tea is discussed, attention being called especially to humidity as the con- 
trolling factor in the growdh of the indigenous t(‘a bu'-h. The Assam tea plant 
“is constructed to live in a hot, humid olimate and its leaves are de.signed 
so that they are able to transiure fr(‘ely. The leaves of Cliina bushes are 
slightly differently made from those of Assam and Burma bushes, and the 
China jat is able to withstand the drought and cold briter than the other 
varieties.” 
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SOILS— FEETILIZERS 

Transactions of the Second Commission of the International Society of 
Soil Science, A. A. J. von ’Sigmond, N. M, CJomber, H. K. Christensen, and 
I>. J. HissiNK {Groningen: Internatl. Soc, tiod Hct,, li)20, voL A, pp. 
pis. 3, flffH. 28).- “The transactions of the meeting of this commission, lield at 
Groningen in xYpril, 1020, contain special articles on The Determination and the 
Value of Soil Acidity, by O. Lemmermann ; Soil Acidity, by S. I), ('onner; Use 
of the Quinhydrone Electrode for Determining the pll of Soil, by C. Brioux and 
J. Fien; Value of Iron in Zeoiitic Silicates to Soil Ilenction, by L. Smolik ; The 
pH Determination of Soils According to the Biiimanu Chinh> drone Method, 
by D. J. Ilissiiik and J. van der Spek; Soil Acidity, by O. Arrhenius; The 
Action of Nondiffusible Ions in Soil rheriomeiui, by N. M. Comlier; Soil 
Acidity and Plant Ih^action, by E A. Mitscherlich ; Soil Reaction in Finland, 
by W. BreniU'r; Soim* Cnnipnrative Investigations on the Determination of 
Exchangeable (^ations. Saturation Uondition. and Acidity Conditions in Soil, 
by A. A. J. von 'Signmnd ; Idtrathui (,hirves of Humns Soils, by D. J. Hissink 
and J. van der Sjiek : Tin* (Jiiaiit itativo Dcteiminatiun (T Th(‘ liinu* Ke(piire- 
ment of Soil, by II K. Christeusiui and S T. J(ujs(m: The Quantitative Deter- 
mination of tlif' Lina* Refjuinuneiit (d Humus Sand SoiI>, by J. Hudig ; The 
Effe<*t of Ueguhilcd Treatment with IJ^drochlorie A(*id upon the Lime Re- 
quirement of a MiiH ral Subsoil, b> G. Milne; The Ih'action ladweeii Soils and 
H,\droxid(' Solutions, In S. J. Saint ; GlHervations on the Ri’lat'ion of Soil 
Reaetion and Plant Yield, by L. von Kr(‘.\big; Determination of the Lime Re- 
quirement of Braunschweig Soils, by A. Gehring, A Peggau. and O. Welirmann ; 
The CTara(‘terization of tin' Soil on tin* Basis ot its Absorbing Complex, by 
G. \V. Robinson; What Happens to the Lime wlum Soil is iamedV by D. J. 
Hissink; The Relation iK'tween the Valiios pH. V. and S (Humus) of Some 
Humus Soils, S (Iluniiisi and V ot 'ITe^-e Soils with pll 7, The Equivalent 
Weight of th(‘ Humu'' Substam'e, by 1). J. Il-ssink: and The Relation lietween 
Soil Ai'idity and tho Physiologically Acid R«‘action of Fertilizers, by H. Kappen. 

A suggestion coiiceriiiiig soil classillcation, A. B. Bkm moxt and A. C. 
Sessions {tfour. Aimr. Agron., JS (VJ26}, \o. S, pp. 228-247, figs 3). — In a 
eon tri hut ion from the Massa<*husetts Experiment Station a statistical study 
of mcHdianical analyses is presented which indicates that agricultural soils 
are comi>osed of mixtures of soil separates rather than any one group of 
particles known as,^o separate, and that agricultural soils (ontaining more 
than 7o per cent of (day, more than 85 per cent of silt, or more than 95 per 
cent of sand are negligible in number. Evidence is given (d variability in 
soils and of the failure of plants to respond to slight textural dilferences, A 
revision of the textural classitication of soils is suggested which would elimi- 
nate ambiguity and tend to check the multiplication of (dass names. 

Soil survey of Tovva.^^IlepoiTs 43, 43, >\'. II Stlvenson, P. K. Brown, 
ET AL. (Iowa Sta. i^oil Syrveg Upis. }2 (i,92t>), pp. 7.9, pis. 2, figs. 14; 43, pp. 70, 
pi. ly figs. 12). — Two county S(m 1 surveys are presented, wiiieh include analyses 
and greenhouse and field experiments to determine the composition, fertilizer 
reiiuirements, and crop adaptations of the prevailing soil types, and informa- 
tion on methods of conducting soil surveys in Iowa. 

No. 42, Jasper County soils — This county lies mainly in the Mississippi loess 
soil area in central Iowa and has an area of 4157,200 acres. The topography is 
mainly rolling to strongly rolling. Drainage c(mditums as a whole are said 
to be quite satisfactory except in the nortlnvesteni corner where the Wisconsin 
drift soils occur. 
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The soils are gronpi'd as drift, loess, terrace, and swamp and bottomland 
soils, the loess soils covering 02.5 per cent of the area. Including peat and 
muck, 83 soil types of 18 series are mapped, of which the Tama and Clinton 
silt loam loess soils and the Carrington loam drift soil cover 42.8, 12.8 and 10.1 
I)er cent of the area, resp(‘ctively. Pra(‘tieaUy all of the soils are said to be 
acid in rea(‘1ioii, and in many case.s the nitrogen content is not entirely ade- 
quate. The phosphorus conteid is also said to be l‘»w. 

No, JfS, (yjiric)i Vomit 1 / ,sod.s*. — This county lies partly in the Wisconsin drift 
soil area and partly in the Missouri loess area in nortliwestern Iowa, and has" 
a total area of 804,100 acres. The prevajling topography is level to undulat- 
ing. It is considered apparent that while the drainage is quite adequate in 
parts of the county, (‘onsiderable areas need artihcial drainage. 

The .soils of the county are grouped as drift, hjcss, terrace, and swamp and 
bottomland soils, th(‘ loess soils covering 72.8 per cent of the arcai. Fifteen 
Soil types of 12 series an* mapped, of which the Marshall silt loam loess soil 
covers 72 8 per cent of llu' aiea. It is slated that many of the individual soil 
tyi>os of the county are acid, and that the soils art> generally rather low in 
phosphorus. 

Soil survey of Kockwal! County, Teva.s, il. V’. Cnin {l\ S. Dipt. Agi\, Adv. 
Sheets Field Oper. Bur. Soils, tP23, pp. /// + /28 152, pin. Ji. fig. 1, uiap J). — This 
survey, made in cooperation \Mtti the Texas Kx})ernnent Station, deals with 
the soils of an area of 9ri,8(>0 acres in noi(ii(‘ast Texas. It lies in the black 
waxy bidt of the Black Prainc region. The t(»i;)ograpby ranees from gently 
undulating to strongly rolling and billy, tin' greater part being rolling. Jt 
is stated that nuiiKU'ous slreams and their branches ramify to all parts of the 
uplands, affording excellent outlets for the surface waters. In maii.v places tlu‘ 
run-olf is rapid and damaging erosion is taking plai'e. 

The snip’ of the county are derived {iriiH'ipally from the underlying highly 
calcareous beds of uncon^olidaled or only very weakly consolidated clays. 
Eight soil types of 5 .stTies are mapiied, of winch tlie Houston clay and black 
clay and the Trinity clay cover 8S 1, 28 3, and JS tier cent of the area, 
respect ively. 

Soil colloids [trans. title]. A X SoKorovsKii t S okolowsk y ) ( Phvhi ovedenic 
{PHologie). n. ser., 19 (192/f), No. 1-2, pp. 99-19; (Jvr. ahs., pp. 17-79 ). — Studies 
are re]jorted which slnnved that the content of absorbed calcium in soils has 
an approximate relation to certain soil jiroperlies. Separation of the absorbed 
calcium from black soil and subse(iuent washing with distilled wabT resulted 
in the removal of a part of the soil colloid, and caused the rapid disappearance 
of the tillering proiH?rty of the seil. It became very slimy when wet and 
very hard when dry. and no (lace of crumb structure lemuined. 

Soluble organic and mineral matter was also removed by this jirocedure, 
leaving considerable (pinntities ef insoluble hurmis and slime which produced 
the compact structuie on drying. 

The silt content could be removed only by breaking doAvn the (‘onnectioii 
betw’een the humus and the slime either by oxidation of the Jiumus or by 
boiling. Crumb striieture was found to be govermal by the presen<‘e of organic 
and mineral or so-called active silt and by the degi’ee of absorption of calcium. 
These factors were at the optimum in black soils and were in minimum in 
forest, alkali, and desert soils. 

The mineral and organic materials forming the active silt were for the most 
part not combined. The more disperse organic matter consisted of a mixture of 
particles of variable dispersion. It was possible to dissolve out the more dis- 
I>erse organic material from active silt. Only an insignificant part of the 
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colloidal complex of gravelly loam was removed in this matter as compared 
with that removed from black soil. 

Active silt showed ordinary colloidal properties under the influence of heating 
from 40 to 60 C. (104 to 140® F.), and of storage in the laboratory in air-dry 
condition. The latter treatment resulted in a decrease in the active silt and 
an increase in the so-called imssive silt, which is apparently of little or no 
s1gnifl<*ance. However, the active silt of black so 1 undervent practically no 
decomposition during two years of such storage. 

New methods of chemical and mechanical analyses of soils are outlined which 
are based on these properties of the colloidal portions. In this connection 
ditTerent soils and the various strata ther<‘of vere found to have different 
coeflKdents of saturation for cahdum, which are considered to indicate the 
varying coiKiitions governing tladr origin. The loess soils of southern Russia, 
for instance, were found to have a low coeflicient. 

Saturation as a criterion for equilibrium between .^oil colloids and the most 
important form of ahsorixHl calcium was found to yiehl a method for deter- 
mining the lime recpiireinent of soils, which is based on absorptive power and 
is determined by means of the absorption of ammonia and the degree of satura- 
tion with calcium.. 

Plasticity of soils (trails title], M. A, Antonova {Povhvoimlenic i JVdo- 
liKjie), 71 s*c/' , 10 ilOI)), So /-?. pjt ” dd, ffps : (Ur ahs , pp. — 

Sludics condn<‘t(‘d at the Iietitute of Experimental Agriculture of lieniiigrad on 
the plasti(dty of certain soils are report (‘d. 

M(‘adow soils containing salts <hoved the hlgli(‘st plasticities, followed in 
order by t!u‘ humus cIku lutzeiu soil^. UHslium hninn<, and loamy chernozem 
soils, and sandy loam aial podsol sf)lls The greatest plasticity values were 
given by the humus strata containing salt acenmulat ions and the smallest in 
the podsol strata of soils. 

Hunms uf) to a certain limiting content was found to be a binding agent and 
to increase tbe plasticity of .soils Reyond this limit it bad an o]>]u>site idfect. 
Fin(» grained soils (‘ontaiidng a larg(* }>ercenlage of silt gave high plasticity 
values, whil(‘ <*oarse grairu'd soils g.ave low ])lasti<'jty values The i>lasti(‘ity of 
clay soils was reduced by admixtures of sand or calcium carbonate. The addi- 
tion of tale increased the water holding ])ow'er of soils and decreascHl their 
cohesive i>o\v(‘r. 

It is (*oncIuded that in general the pla^-tieity limits of .soils can serve as good 
indications of those pro])erties which influence their tillage. 

The moisture of the podsol in freezing and thawing in the year 
1023—24 [trails, title 1, V. ChiiiuKOv an(i A M vliT'oin (NatJc/i. Affron. 
7Jiur. {Jour. LnnJw. T1 ins ). H { I02G), No. 1. pp. figs. S; Eng. abs., p. 50 ). — 

Studies conducted at tin* Agricultural Tn.stitute at Kazan are reiiorted. the 
purfKise of which was to e.x]>lain the luocess of the movemeni of wattT in soil 
in the fall and in tin* spring. The observations of soil moisture in the field 
in the fail were made on plowed and unplowed soils A movement of water 
from lower strata to higher strata was observed during the freezing of the 
soil. This was distinctly evident both on plowed and unplo\ved soils in the 
fall. A dry stratum occurnxl under the moist surface strata. The movement 
of water from one stratum to another during freezing of soil was found to 
proceed in the form of a vapor. Moisture iiiovoinent took place more ener- 
getically in plowed than in unplowed soil. A stubble soil held snow better 
than a soil plowed in the fall There was a relatively greater drying of the 
surface soil of a plowed field during freezinir. During thawing condensed 
and snow \vater accnmulated in the surface soils w^as pressed out, so t^at fall 
plowing was without result in moisture accumulation. 
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Soil moisture experiments at the Dominion Experimental Station, Swift 
Current, Sask., S. Baenes {West, Canad, Soo, Agron. Proc.^ 5 {1924) y pp. 14-19 y 
figs, 2 ). — Controlled experiments on soil moisture in two sets of tanks, the soil 
in one set being falbn^ed and that in the other croiiped to wheat, Indicated 
that wheat on the stubble tanks reached the limit of available moisture by 
July 4, while that on summer fallow was able to hold out two weeks longer 
before reaching the same iKunt. There was a loss by evai)oratioii of 58.7 
per cent of the moisture from (lie fallow tanks, and an estimated loss of about 
30 per cent on cropped tanks. 

Report of certain investigations on the central Nebraska supplemental 
irrigation project, W. \V. Hukr and J. C. Kussel (Aefir. Dept, Pub. Works 
Bien. Rpt., 15 {192S~24)y pp> 19S~240y figs. 11 ). — A survey conducted by the 
University of Nebraska on the soils of the central Nebraska supplemental 
irrigation project and on (be feasibility of irrigation in this area is presented. 

The determination of available pliospboric acid of calcareous soils, S. 
Das {India Dept. Agr. Mcia , Chcin. i^er., {192i\), No. 6, pp. 69-104, figs. 6 ). — 
This study is in three parts Part 7 demun.strates the inapplicability of Dyer's 
method for determiri'iig tlu‘ available j dux'll ilioric a(*id of calcareous soils. Part 
2 deals with llie extradion of pliosj)boric ai id of ca](*arpous soils witli .salt solu- 
tions. Part r> rejiorls exiH*riinenls which indicaP^ tliat a 1 per cent solution of 
potassium ('arhonate is ca[»able of diflenmtiating betweiai fertilized and un- 
fertilized soils of known (*ro]>ping and mannrial history, and thus gives an indi- 
cation of the probable fertility of (alcaroous soils with rofenmi'e to available 
phos]>horic acid. 

Origin of alkali soils ftrans. title], D. i*. VicKxsivii (1>. C. WiniNSKV) 

( Pochvovedenie (Pt’dologic), n svr , 19 {1924), No 1-2, pp. ,W-5H: (Ur. af>8., pp. 
56-58). — Studies are reported in which the extensive saline soils of Kurasla 
are grouped as (1) «alt soils which contain large amounts of easily soluble 
salts and (2) alkali soils which contain practically no soluble salts in their 
upper strata but show very jioor ph>sical jiroperties, as indicated by the 
occurrence of almost iintiervious layers at shallow dejiths. 

The structuz’e of those imi>ervions layers of soil may be prismatic or in the 
shape of narrow or broad coliiinns. Tlie prismatic striudure occurs in the d(isert 
stejipes, the narrow column structure in the dry stejij^cs, and the broad column 
structure in the black soil stejipes. 

The prisma (i(' and narrow column structun^s contain significant amounts of 
sodium chloride and sodium sulfate, and the broad column structure contains 
sodium carbonate. 

The conclusion is drawn that alkali soils oiiginate from salt soils. 

Influence of microorganisms on the absorption of nutritive elements 
from soil [trans. title], J. Stoklasa {Pul, Assoe. Chitu. Hucr. ct Distill., 4'^ 
{1925), No. 9, pp. 350-557; abs. (u Jour. Soc. (^hetn. hifliis . 44 {1925), No. 26, p. 
B465). — In a contribution from the Experimental Station of tlie Ucimblie of 
Czeclioslovakia, a comparison of tlu? soils of plats on which various crops were 
grown continuously is reported which showed, after four years, great differences 
in the nuinliors of bacteria pre.«ient and in the amount of carbon dioxide respired 
per unit weight of soil. An alfalfa plat yielded the highest figures, followed 
in order by sugar beet and wheat plats. All (‘ultivated soils gave much higher 
figures than uncultivated soils. 

The differences in bacterial activity were reflected in the corresponding 
amounts of phosithoric acid and potassium taken up by the different crops from 
soil. Selective absorption of %pions and cations by plants and the nijtritional 
signlfldince of the varying numbers of bacteria around the roots of different 
species are also discussed. 



1927] 


SOILS — FERTILIZERS 


21 


Ammonification in red prairie soils, H. F. Mx^rpiiv {Jour. Amer. Soc. 
Affron., J8 (1926), No. S, pp. 177-J8S ). — Studies eoiiduetcs:! at tlie Oklahoma 
Experiment Station are reiwrted which showed tlmt the ^^eneral tendency was 
toward an increase in ainmcaiifieation from the use of either (‘alciurn oxide or 
caleiiiin carbonate on veiT tine sandy loam and loam soils. 

Manure as a rule did not increase ammonification to any extent h(\\ond that 
produced by lime. In somc^ cases manure seemed to luive a depressiiiis: eff<*ct 
on aminonification. A lieavy appiieation of liim^ ('aused greater ammoiiui 
production tJian a light application Oalcinm oxide was as a rule slightly more 
favorable toward ammoniti<‘atioi] than calcium carbonate*. 

Sunlight and cheinicail nitrification [trans. titl(‘J, I. V . ZholthinsktT (J, 
Zou'iNBKi) i PofJi vorrdvnie {P('dolof/ic) , n. .^er., 19 (192'f), J\ o J-~2, pp 80-97; 
(lev. aha., pp. 95-97 }. — Studies are reported which showed that nitrification 
took plac(* in an aiiueous ammonia solution of humus maUTinl undu’ the in- 
thience of sunlight. No nitriticati<m occurred when the sunlight was (excluded, 
and the nitrates which were forim‘d under tin* inlliiem*e of sunlight disapiteared 
with its exclusion. These reactions occurred during a relatively sh<»rt jK*ri<Kl 
of time. 

The humus solutions were found to bleach out gradually durjiig this process, 
especially those jirtifJcially [in^pared Nilrilicat ion pnK*(M‘tled mori* rapidly and 
was <‘ompIet(al h<ooner in a quartz glass h(‘aki‘r tlian in a crock. This is at- 
trdmtcd tfi gi’ealer action of tin* nllra-violct rays )ii the fornn'i. 

Nil nrK‘at ion procisHhal mon* slowly in natural bumus solutions than in arti- 
ficial s<^lutioll^ I’hc pres(‘nc(* o( aiuiuinum hydr.iii* in tlu* volution accelerated 
the process. Attcuqds t<) produce cheinieal nilrilii'atKUi in solutions of other 
• irganic colloids, such as starch and gum Arabic, by means of siiniiglit were 
unsuc(*esvful. 'fbe inijiortancc* f»f studies to diff<*rt*iUiate bclwetai the cheinu'al 
and biological tactois in soil nitrilicat am is cniplia*'ized 

iOtfeci on nodiitatioii of Mi]»pleni<*iitiiig the h'giinie of tin* soil 

with artiiiciui cultures, d K Wusox {Jour. Antvr. S(u ipnoi . J8 {1926), 
No d, p/>. I - -Studies comhicted at tiie New V(trk Cornell Experiment 

Station are reloaded in which soil samples irom jdats whose ciop and fertilizer 
treatment l<'r 15 .^(•a^s wtre known were used as a medium in wiiich lualuie 
jirtMluetion eould be (h'termiiH'd Ihrst jdanis <*f four groniis of legiiine bac- 
teria Were grown and (la* nodules count(al 

It was found that soils ma,\ hv or may heeome an unfavorable haiiitat for 
the various groujis of leguim* bacteria, that the bact(*ria may largely ov taitirely 
disapinair from soil, that this disHi)iK*arauce ac<‘ompame^ increasing a<*idity of 
tin* sod, that the haclena do not ^eem to be gnaitly intluenc(*d b.\ the frequency 
of the host plant in the rotation, and that in acid siuls thi* addiibai of more 
bacteria has resulttal in the L>rmatioii of a larger niimher of iiodub s ih;*!’ jilant. 

The decoiiiposition of toxins by soil organisms, W. A Cakum u {AlaOifnia 
Sta. But. 225 (1926), pp. JiS) —Studies are reported whudi showed that the 
addition of <*alcium sulfate improves Kohhins’ solution tor the growth of soil 
firganisms Solutions but slightly acid to phenolplithalein yhd(h‘d the most 
abundant growth of a majority of .soil organisms 

Seven toxins w(*re added to the list of those decomposed by s«>il organisms, 
namely, resorcinol, cinnamic acid, quiiione, hydroqiiinone, (affcimx i)ij>eridine, 
and benzidine. Organisms decomposing vanillin, cumarin, and resorcinol were 
found to bi* very common and widely distribut(*d. Cinnamic acid, caffeine, and 
qiiinone wtu’e decomposed by the organisms ol about two-thirds of the widely 
distrlouted soils tested, while hydroquiiione w^us decomposed by only one-third 
of them. 

26037-^27 3 
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About three>fourths of the soils from several States contained organisms able 
to decompose pyridine and piperidine. A few soils contained organisms decom- 
posing benzidine. In theii* order organisms decomposing qiiinone, bj^dro- 
qiiinone, caffeine, pyridine, pip<3rkline, and benzidine were found to occur in a 
decreasing mnuber of States, 

Effect of the application of mineral fertilizers upon soil reaction (trans. 
title], P. I. Andiuanov (P. J. Andrianow) {Nauch. Agron, Zhur. (Jour. Landw. 
Wis8 ), S {W2C)), No. y, pp. Eng. ahs., p. S9 )> — Studies conducted at the 

Moscow Agrumltiiral Academy to determine the effect of ammonium sulfate, 
calcium carbonate, sodium nitrate, phosphate ro<‘k, Stassfurt potash salt, and 
acdd phosx)hate upon the reaction of uncropiKal soils are reported. 

Calcium carhonat<‘ increased pll \alues and ainmonium sulfate de(*reased 
them, .sodium nitiatc' produced a slight increase and acid jdiosphate a slight 
decrease, and phosphate rook and Stassfurt potash salt had no infliiene<‘. 
Drying of soil during m lioiirs at a temperature of from 80 to lOO'" (I (170 to 
212'’ F.) decreased the pH ^alu(‘s m all ('ases, and (‘.si>eeially when fertilized 
with ammonium sulfate. There was a marked ima'caise in pH valut‘S as a 
result of leaching. 

[OottoiiscecI meal as a fertilizer! {Ti\tnH Sin. Hu! JJft (IPJH), pp. — 

pj'actii*al inlormalion on the n^Iation of cnttonset'd nu'al to diversitii^d farming 
and its use as a fertilizer is hriidly presmited. 

Invesiigations on fish meals, I, II, W. L Hwns {Join Sor (Join. Indu^, 
Pf (W25), No Jf2, pp /,S7T-ffgjT: p (/PidI, A’o J. pp JoT- tUT). - 'r^o eon 
(ributions from the Universit.v College, Heading, on lisli meals are [nv.sent(‘d. 

I. The nofurc o/ Ihc i{(iier f<oJuhh' niinoirn coin pinnids - Studies nve re- 
ported of five <litTerent kinds of fish meals, indicating that lisli meals ol ju'csiuO' 
day commerce are greatly ehauge<l. both in the nature' and llu' amount of tiieir 
soluble nitrogenous ('ompounds. owing to the \arions trt'atmi'nts which they 
have undergoiH*. Creatine. xantJiine, and relatial eoinpounds huvi' h(‘(‘n (‘itluu* 
leached out or (‘ompletcdy deeaunposed otliei nitrogeui compounds have lanm 
leached out to different degrees, and some protidn has h(‘(‘ii brolu'ii down to 
different stages of degradation Celatin-jirodueing «‘ompounds ha\e Ix'cn hydro- 
lyzed to different degrees. 

The water-soluble nitrogen fractions of yadlow and white fish meals w’er<» 
found to differ appri'ciahly The amount of the siniph'r dt'gradation products 
of proteins is larger in the formtT, wh(*reas the lattcu* eontniii more of tlie 
higher protein fission products. This is attributed to prolonged drastic treat- 
ments such as steaming, drying, and grinding. It was found that from one- 
fifth to two-fifths of the nitrogen in the meals <'un he I'xtracted by water. 

A determination of the diamino acid conhuit of two of the ext raids showed 
that on the average the comjiositious ol the (‘xiraets compare* fa\orahly with 
the composition of some protein hydrolysates. Various alcoholic f'xtraets from 
two typical classes of meals were found to differ c'-iieeially in the ]X'rcentage 
of nitrogen extraedahle by hot alcohol and in their eomt>osition A great 
variation w^as found in th(' amount of volatile basis in liu* extract^, hut the 
animonia content was fairly constant. A dcti'rmimit ion of the volatile fatty 
acids in the extracts showed tliat more decouqmsition of both fat and amino 
acids has occurred in the yellow meaN The amount of nonvolatile acids is 
fairly constant througliont, 

II. Changes occurring in the water-sol uhle nitrogen and in the amount of 
water-soluhle phosphorus iiiih different methods of treatment and storage.-- 
Samples of the five tyi>es of meal wen* stori'd in hags, in oiien vesstds, and In 
a dry warm state for seven months They w'ero also stored in a cold and In a 
warm wet state for three weeks. 
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The short wet treatments increased the acidity as did also the mold j^rowtli 
in the long period storages. The short wet Ireatments generally were accom- 
panied by in<‘reases in the water-soluble nitrogen. With long period storages 
the tendency was for the amount of water-soluble nitrogen to decrease. The 
short wet treatments caused the most breaking down. Warm dry treatment 
caused little change in th(‘ amount of water-soluble nitrogen. Tliere was some 
de(‘arboxylalion of the soluble ear))ou eompouiids with cold wet storage, and 
during prolongeil warm dry st<»rage deaminathm of the water-soluble (‘om- 
pounds of all meals oeeurred. 

AVet treatment increased the amount of volatile base in the water-soluble 
fraction A decreas<‘ in the amount of volatile base \\as observed with other 
treatrmmts No rule was found t<> govern the inereast‘ in the amount of soluble 
phosjdiorus witli each tu\‘ilm(‘nt. and this amount l>ore n(> ladation to the 
initial ai'idity. Warm dry tieatimuit liad tlie gnsatest eff(‘et. wliil(‘ other treat- 
ments caused onl> small changes. Alrdd growth caused a deiaease in soluble 
phosiihate. an increase in initial aciility, hut no (‘fleet on the volatile base 
contfmt of the acpieous ext nods. 

Wet treatmc'ids caus(*d all tin* imvils to }H*coin(‘ unwholesome. Jlry treat- 
ment caused no Ldid odor to he givt‘n oft* iu .^pite of mold growth in some eases, 
ih'ig storage caus(‘d oily meals to h(‘coim‘ rancid in odoi and some white meals 
to hc'eome iinw hoh'soiiu' and fetid 

CViinparativc valu(‘ ol siilphaL* ol aiiinionia and nitrate of soda, .1. W. 
Wrifi'K iliarntt To f \ < /^ )i,rk\ W/r hrpf U*uh | J 1. fa. .srr ], pp. i2, 

p{}H. e)--Th(‘ ol fort> \(‘ars' ladd t(‘sls at tlu' lN‘nn''\ 1\ ania Exiicritmuit 

Station an' l>ri(di.\ ^uinm.inzt'd liom whndi the (on(lu‘-i<»n is drawai that the 
JH'lative value of ammonium snlfiti' and sodium nitrate as fertilizers is not 
indieat(*d. Jlowc'vt'r, (hev ar«‘ thought to (l(‘V(*Iop eloarly tin' improper use of 
ammonium sulfati' 

Potash: Sigiiitieaiiee of for(‘igii c<vntr(d mid ecoiioniie iommI of domestic 
development, M M. Ilovu and (A i\ (Vixcvnxox H . S fhftt tv>m , Jiur. For- 
rif/n and /lorn Font, Trade, Fio/n, (/.djd), pp. /I 4 --A gen 

era! survey of tin* ]>ot<i‘^h 'situation K i>r(‘sent(‘d for the puriiose of directing 
th(' atK'iition of the American ])ota'h (‘onvuim'rs l(» th(' dome.^tn* and foreign 
status of thi*^ industry Fonagii sunre<*s <>f p.ta^-h, their political and <*om- 
UM'reial <'ontrol, with monopoii‘'t le aiid p!i<‘{‘ ramng t('ri(k*n<‘{e^, production, 
('onsumpt ion, and trade are outlim-d (or the better visualization of rnited 
Stalc'.s re(j(uir('m(*nts lor (his ]irodn(*t 

Can the Hiiie-r<‘(|iiirenients of the soil he di'ter mined from tfie reaction 
of soil suspensions containing potassium chloride? M. Tiu'xi i { IniernaiL 
Fer. ^Sei and Fnief. If/r d (/dAIl. Ao 7 , pp. lOtl- lOll, ii<j 7). — 

In a ('ontrihution from tin' (T(‘ologi<-al Instdiitix Tterlin, ati attempt is made 
to deti'rmiru' the liitu' r('(pi 1 r('m(‘id of '-oil Irom tin' pll \alu(' of Hie soil suspim- 
sion ill M/10 potassium chloride sehitiiUL d'ho dependem-i' of the lime requir(‘- 
ment on tin' pTI is graphically rt‘pres('ut(‘d The curve' of tlu' huinu^’ soils is 
clearly dlstinguishuhh' from that of the' pure mineral soils, and indicates a 
low^er lime reepi ire'inont. 

Lime for West Virginia farms, l>. R. l>oia> t R'e.s/ \ tnpnia y'^ta JUtl. 213 
{192(i)t pp, tigs, 16 ), — Pnictie^al information on the use of lime on West 
Mrginia farms is pre'se'uted, iuctuding a desiTiiition of a homemade lime 
spreader, lime ptihe'rizalion. and lime burning. Working drawings for a lime 
kiln are inedueh'd. 

Gypsum in 1R34, K. W. CorrRKiu (T K. Dept, Font,, Bur. Mitifs, Min. 
Resources U. 8., 1924^ pi, 2, pp. J/+26J-2}0 ), — Data on the production and 
nse of gypsum during 192*1 are presented. The total ejuantity of gypsum mined 
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in the United Stat(‘s in 1024 was 5,042,029 short tons, or an increase of 6 per 
cent over 1023. 

AGRICULTXIEAL BOTANY 

Further observations on iionsymbiotic fterinination of orchid seeds, Ij. 

Knudson {Boi, Oaz., 77 (i.W/), iYo. 2, pp. 212-210, fm, 3).— These experiments, 
so far as com])Ie(ed, lend further sumxjrt (E. S. K., 48, p. 223) to the view that 
germination in orchid seeds requires an outside source of organic matter. 
Sugar in germination acts as a food: hut after the leaf lias appeared growth 
may continue without available organic matter in the raeilium. Though the 
embryos iKissess chloroj>h> 11, iihotosyntbe.sis is absent, presumably owing to the 
lack of some internal factor. Tli(‘se expcu-iimnits, though they do not disprove 
the indispensability of the fungus to g(‘rmiimtion under certain conditions, 
emphasize (la* nutritional as}K‘(*is of the problem. 

Physiological study of the synil)i<)ti<‘ germination of orchid seeds, L. 
Knudson {Bot. (la::., 7.9 Xo If. pp 3f'7--379).-'Erevi(nis papers (see 

above) have shown th(‘ lU'cessity to germination of available organic' matter, 
emphasizing the nutrilamnl asjH'cts of the pn»blem and presenting also views 
regarding the possible fiiiiction of the fungus in ciTlain pure (uilture (‘xperi- 
mentation to which reference' is made. Tlie (‘xpenmeiitation here delaih'd deals 
with th(‘ relation of tlu' cuKlophytK* fungi to gc'nniiiarion. 

A fungus resi'inbling morjiliologieaily that desmalied as Bhizociffma rejunn 
was isolated from CattU'ya. pripedium, and Epipaeti'- This tungus was 
capable of inducing seeds of Uattleya to gcTiiiinatc' on a medium containing 
starch, also ol acredorating growth of orchid seeds in a solution (’ontainiiig 
sucrose It may permit eomplele germinal iou or may cause complete failure 
to germinate, one of tlie factors (‘ontroiling the d(‘grce of infection being the 
concentration of starch (nltimaiely, of sugar) iiM'd. During tin* cliangc*, dig(“<- 
tioii of starch and production of sugar, the' ll-ion conoeiitration is changed from 
a value unfavorahh' to one la\orahle to growdh. tliesc' external ehangc'.s being 
sufficient to bring about germination, wbieh may Ix' (dTeetcxI by the fungus even 
when no sc'eds are infected. /Vi///op/i//<o/Y/ sji. is about as la\orabl(* to germ*' 
nation as the orchid fungu^, the ehemi«*al elianges being nearly the same as 
those produoed by the orchid fungus. Dthcr fungi wma' found ctrcc'tive in 
this regard. 

In determining the effect of the fungi i.solated Iroiii t'attlc'ya, Epipuelis, and 
r,\priiK'dnim on seeds of Odontoglossuni it was found that these fungi are 
extremely pathogenic, practically (*vcry seed being kilh'd Without the fungus 
the seeds tiirm'd green and wert' still living six months later. When sugar 
w'as supplied the sei'ds germinated 

Divergence of catalase and respiration in germination, L. E. Rhine {Bot 
Gaz., 78 No. 1, pp, /bps. 4).-- -In six kinds of seed tested, catalase 

showed a di'crease in early germination stages, followed by an increase. Cat- 
alase decreased .slowly almost to exhaustion in prolonged Muiking (d‘ seeds In 
oxygen-free w^atm*. A siraide respirometer is de.scribi'd as usable witli largt' 
quant itie.s of material. Catalase in riiKming .seeds decreased jht unit both of 
wet and of dry weight. It increased iH'r ovule as the seed gre^v, but after the 
ripening process began it decreased rapidly with decrease of water content. 
The production of catalase is indirectly connected with oxidation. Catalase 
could be used as an indicator of metabolism only in cases where there was no 
rapid change in respiration. 

Effect of size of seed on plant production with special reference to 
radish, N. A. Rotunno (Bot. Ga^., 78 (J924), No. 4, pp. 397-418, figs. .4).— No 
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definite statement is made as to which radish seed size produces the larj^est 
root. From the data herein recorded it apr>ears that th(‘ r(^suits obtained with 
one variety are not necessarily eomparabie with the results from another 
variety. 

Protein synthesis by plants. — T, Nitrate reduction, S. H. Eckehson (Boi. 
Qaz., 17 iJ92i), No Jt, pp. 377~S00).~~ThQ phases considered in this st\idy of 
protein s.Mitliesis are reduction of nitrates, synthesis of amino acids, and linkajxe 
of amino acids. Tliis papta* deals with the first <if these phases. 

Keducti<»n of nitrates to nitriles and ammonia, as obtained by tomato plant 
('Xtract ill slightly alkaline solution in the i)r(‘sence of fructose or p:lucose and 
some free oxygen in darkiK‘ss as well as in li^dit, was found to be mf*st active 
in solutions havinj^ a pTI valin^ of approximately 7 fi Kxi)r('ssed jub-e of nitro- 
l?im4)i^,di tomato plants containiiijr also abundant sujrar, after addimi: n'IO 
NaOll to i>rodii('e a idi valm‘ of 7 (», aave very ia])id redijotion of nitratf‘s to 
nitrites at V, (122° F. ) ''(bmiato plant jiiii'c ]>oiled and broua:ht to ])H 7.0 
rislueed nitrates as rapidly as did the uniieat(Ml j\iice Th(‘ rate and amount 
of rediK'tion of nilrat(‘s to nitrites by tomato jilanl extract w«‘re found to be 
th(‘ same in darkness ns in lia:ht 

“Amino a(*ids (nt^wly s>ntheviz(‘d) appeansl at the nodes and in jietioles and 
blades id' younj^ leaves and just behind the stem tips of cari)ohydraie-h gh 
tomato jdants thns' or four days attm* niirnt(‘ had been supplied to the soil. 
The amino acids were aspartic acid, asparairim^. alanine, leucine, cystine, and 
histidine." 

Qiiarititativ<' relations of carboliydrates to nitrogen in determining 
growth r(‘spf>nses in tomato cuttings, M. y, Ki m f /P;/ (iaz , 77 ( No Jf, 
pp. fp/.*? .S') — T1 k> iriW‘sti 2 a(ions here not<H] an^ tlic ou(('(une of studies 

stimnlate<l hy the ohs{‘r\ ations of Kraus and Krayhill (F. S Ji do. p. 10) 

li aiipcars that growtii response's a> expressed in root and shoot prodmdion 
ma\ bo (h‘t<‘rmim'd at lea'-t in paid !o tin* natur<' of tin* availalde food materials. 
A high nirrogen siip]»ly jilus a nsnlily available' («'ven if limitf'di carliohvelrate 
supply appesai’s to fnndsb f.i\ni;iid<‘ . iMliijoiiv for shoot growth A somewvhat 
limite'd nitroge'ii supply pins a uaidily available of e'arboh> drati's 

ajepe'ars tf» furni-^b favorablo eonditions lor root growth A}>j»aientlv there 
is a gregner ntilizati(Ui of the earhohydrale re'soiwt's in ('jir!)oli\ diate-high 
ciUlings grown in bght than in those gre>w’n in darkne*ss, and the utilization 
is greater in Iht' enttings grown in the s<dution idiis nitrates than ui tliose 
grow'ii in n solution minus nitiate's A synthesis of nitrogenous mate'rials 
usable in growth probaldy oee nrs in enttings gfrow n eilluT in light or in dark- 
iK'ss, but such synthesis ajtpt'ars to be greate'i* in amount in light than in dark- 
iK'ss. Liglit appeal's particulail\ la\or.‘thl(‘ to the' gr(»wtli of sh(;ots. 

“ Tlie enttings liavi' a tende'iiey to do what the phuil lias Iteem doing If 
tlie plant was tiroeltudng sln»ots ahnnd.intly and roots te* a relatively small 
(‘xteiit, the basal entting trom sueh a jilant tennis to produce ti few' r(»«>ts aud 
some sh(a)rs. and the toi) cutting chietly shoefis, the' coinhined etTeed he'ing a 
greater total tendeiiey towmrd shoot produelion If the plant was ]u*odncing 
roots abundantly and shoots to a small extent, the basal entting tends to 
produce only reiots, the te)p cutting to ]>rodueH' roots and some shoots, the 
combined effi'ct being a greate'r total teiuleney tow ard root production “ 

Factors groveriiiiig: seasonal changes in transpiration of Kncelia farinosa, 
E. R. Shkeve (Bat. (kiz\, 77 (7.b2}), Ao. }. pp. * Tins inve'stigation was 

undertaken to discover, if possible, the mei'lmnism of reduction in relative 
transi>iralion found in the previous study (E. S. R., 51, p. 822) to occur in 
E. farimm under conditions of increasing atddity. 



26 


EXPERIMENT STATION RECORD 


fVol. 50 


The difference in the anatomical structure of the niesophytic and xerophytk* 
leaves does not account for the j?reater resistance? to water loss in the arid 
season. 

When disks of equal areas are cut from the two types of leaves immediately 
before sunrise and placed under identical external (‘onditions, the water loss 
from them is found to vary inversely with the total imbihitioTuil capacity and 
directly with the original water content. The total iinbibitioual ca])acity of 
both types of leaves varies with the oiiginal water ('ontent and the dry wtdght. 
The lower the original wat(w content, the greater the amount of soluble 
material diffusing into the water which surrounds imbibing disks. The dry 
weights after im)>ibition have one constant, value for im^sophytic and another 
for xerophytie leaves. The ratio of evaporation to soil moisture affects the 
water content of leaf tissue, which in its turn alfe<‘ts the imhihitional ('apacity 
and resistan(‘e to Avater loss of h'af lissu<‘ Tite ('hang('s iti imhibitiomd capacity 
are accompanied hy changes in the amount of soluble material in tlu' tissue 
These ehanges in difl'iisihle material are supposed to la* the r(*snltants of 
reversible chemi(*al changes A\hi<‘h take up or giAo uj) water a(*cording to 
tlie amount available. 

The range of toleration of hydrogen-ion concentrat ion exhibited l>.v 
Fusariiiui tracheiphiluin in culture, A ,1 .Mix and 1 >. I. \ Aiauix {Ah^. /a 
Phijtopuihohjfjy, {mi)), A'o. /, />, ddi.- -Cnl(u](‘s ot a strain of h\ traefu'h 
phihti}i from cou]i(*a gi‘ew on agar at all ( oncciit rai ions tri<‘d h(‘t\\oi‘ii ])II d 
and tdi 11 s and on jxitalo d<*xttos«' hndh h(‘t\\e<*n ])H 2hd and pH 11,12 
Thes(* wide raiig(‘s are coiisideied mleiesting ulam tlie s]kh', alized nattire of 
llie parasite is (*onsidered 

Cytological and pliysiologica! changes in \ icia laba iiiadiatcd with 
ilhntgeji rays, 11 ivourao { Bi>i Utr , 7, {V.Kl)), Ao. />/>. jlti I) - 

(kmtinuing cajlii'r work \K S K. of 1> Hus eonirihuiiou tollows u)) 

the preliinmai\\ noti* on the cvloloiinul ( s oe. im-nt - ol lit22> and unes results 
of ohservati<»ii,> on i>h,A sioiogn a! a>}H‘eis (d rxpei'j'nonts of in:::; Ahdhods ar(‘ 
to he detail4‘d hit (a* 

Both c.vtologieel and idi\ siologe al <*h^ei % . i ioun aie injotl^v indieatisl. d'la* 
degenerative eytoh)giea] (haiigi* pis‘\i(!us]\ noi(‘il a^^ quickly following (*x- 
posure to Kdntgen rays w is f<aind to beiqn as (*nr]> as 1 5 hours alter irradia- 
tion, and Avithin P iioiirs alter exposure vaiious stag4*s of (ieu(‘JM*i ation weri* 
observable. ddi(‘st' resoinhieil the coiidilioiis fni'Mcnisiy dt‘srrihed, (losnly aie 
proximatiug tliosc iiot(*d hv the jiutlau, as well tis h,\ (dhers in i umor cells. 
Intermittent use of X-rays may be summed up to liarrntnl doses i>y r<*p(‘ated 
exi)osur(‘. The inferred h(*aring of 11 h‘S(* exp(*ijmenls on tin* ih(*r.ipeutie 
einploym(‘iit of X-ray.s is hiletl.x dis(u>sed 

I*rcliiiunary study of role of salts in pollen tube growth, li. A. IUunk 
(B o/. fiUv., 7(S {JU.l))f Ao pp. -“The most striking feature of tliese 

results is the extreme sinisi! iMnu's- shown b\ pollen Inhes to ^adts'’ 

The phtMiomejia of antagoiiisni between salts in relation to bacteria 
[trails, tide], K. Mishhstin^ { Mihcjittstin) (Aauch. Aynm, Zfnn. iJaur. Jditidir. 
Wiss.), 1 {liy2Jf), No. pp. dcr, ahs., p. 2H4).~-A study of the behavior 

of univalent and hivah'iil salts in connection with the development of ba(‘- 
terial cells has shown that tin* concentration of a salt, requi-^lte to eiiuse an 
inhibitory action on tbe devclopnnuit ot an organism, dept‘nds wholly upon 
the properties of the comiionents. as ('ation or a.nion in ('iise of each salt. 
Osmotic pressure is not ?4gnilicant in this couneclion. the specillc toxicity of 
the salt being the determining factor. The phcriouuiia of antagonism of salts 
as between univalent and polyvalent metals vary with different bacteria analo- 
gously with the corresponding phenomena among more highly organized plants. 
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The uioasure of iiontoxic anta^?onistic aetioii of sails (leiKiiids uiwii the con- 
centration of the toxic salts. The phenomena of antagonism appear to be con- 
ditioned by the intluence of thc‘ nndissociated molecule. The greatest pro- 
tection is alTorded by such s.\st(*ms as those in whi<‘h the anion of the antago- 
nistic salts agrees with tlie anion of tlie poisonous salt, where dissociation of 
the antagonists is minimized. 

(Togging of stomata of conifers in relation to smoke injury and dis- 
tribution, ,1. H. ItHiNK {Hot. (Uiz., Ao 2, pp 22(>~232 ) — The black 

deposit in th<^ stomatal pits of eertuin c<milers, thought to i>e soot, was fouini 
l(i he a natural prodiu-t of the leaf. The siihstam e in the stomata of lir, juniper, 
and Austrian piin^ ju-oved to 1)(‘ a wax, timdy gramilai'. Though ptnmeahle to 
gas(‘s, it is thought to ndard gas exchange, imdaholism, and water loss. A 
remarkable parallel is evident between )>rcscncc ot this wax and xcroph.>tism 
in the conifers, and hetwt^eu absence of tins wax and m(‘s<jj>h.\ tism, as well as 
h.\ gr(»phyt isin. No relation \\as tound between wax in tin' stomata and the 
high sensiti^ eness of <*ertain <'onil‘er,s to MJiok(‘, oxi'(‘i)t that as a factor ijiducing 
xcroi>li.\ tism tin' wax ma.\ l(»wor the rcsi^Niam t' ot the tree. 

CT’op injury resulting from niagiiesiiiiii oxide dust, t’ J. Sikvlhs {Phu- 
iopatholopu, JJf {192tf), 2. pp 103-112. fuj. I ). — The injury to croi>s from a 

<le]>osit ot magnesium o\id(‘ from a nnignesite plant in eastern Washington is 
des<rih(‘d It is shown iliat niagne^inin, wlien pri'seiit in soils b('.\oiid certain 
amounts. produ<‘('(l injniious (*tTeets on oat.^. hut that the normal soil in tin* 
\ alley in hx-alities wlna’i' it is outsoh* the Zeno ot intliK'iico Ironi tin' ealciuing 
jdanl did not (arry eimugh magnesuini or alkali sails to (’jiuse injury to crojis 

Wound bealiiig of inesopliylic lea\es, U r» Wvi in ( \hs. in PhidopaiJi- 
olopy, Uf {iU2fi). Ad. 1, pp dd, .>//).- A lineV descuidiou is guen »d' the motliod 
h.\ which ica\i's reptilr damage done to them 'I'he author in'ln-Nos tlial the tem- 
poiary and peruiainmt enairne" lorinod i»ieioet len\t'-- Iroin the entrance of 
lungJ. 

GENETICS 

lleceut results relating Iti chromostuiies and genetics, T il Mouoan 
{Qua ft Jxvr. lUol . J {102(h, Ao 2. pp L^(>-*11. Jnjs Uh, -This paper presents 
an analysis ol the more re(‘ent experiments hearing on iio].\ plonly, sex chromo- 
somes in dioecious jilants, and tin' geiiciic laotoi’s carru'd in tin* \ chi omosome. 

(’hroiiiosouu* morphology in Fritilhiria, Alstroemeria, Sil[>liium, and 
oilier gi'iiera, W, il 'PvM.oii t.l/acr. 2ant. Hut.. 12 {102(1), A o. 2. pp. 119-102, 
miH. -Following a gcnenil i('\iew' <d the ]>ln'nomena of satellites and of 

ehromosome i*on.st rnd lon^, the author repoits uiuui ontological studies ot root 
tip cells ill s<wi*i*al sp(M'ies, Ffitillana ufiix / tal ix, Alstfotmcna hKi::thefisi*<, 
SiJphiinn pirfutiai unt, Alliiun v(pa, Hi puphifll um < alyt iman, Fnvfua rrfravia, 
and Jiicinu^ v(unfnunus. 

rytological studies in tlie (Ticiirbitaceae, I, Microsporogenesis in 
C'ucurbita maxima, K. F. Fasiiiiik {Ant<'r 2(mr Hut., 12 {1920), \o. 1, pp 
1~10, pis. 2}. — Fsiiig us a souivi' of material .\ouug blossoms ot a pure line of 
Hubbard squash dcM'lopt'd h.\ the Verimuit Kxperiineid Station (F S. K., 4tk 
p. 1T8), the author found that quadriiiartition of the i>oIien mother cell is 
etT('<*ted by iiartition waills wdiich originate on the inner surface of the siKn-ial 
wuill whh'h is formed just inside the original mother cell wall. Detinite hut 
transitory cell plates were oh.served on the heterotnpic and homot'otypic 
.spindles, hut these take no part whatever in the division of the pollen mother 
(-ell. The haidoid nnmlK'r of chromosomes is 20. 

(xeneticaJ and cytological studies of the origin of false wild oats, C. h 
IIUSKINS {Hci, Agr., 6 {1926), No. 9, pp. 303-313, figs. 40 ). — Cdntinueii invest!- 
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gationi?t at the University of Alberta on the origin of false wild oats {A^ena 
mtiva mut. faiuoida) (E. S. R., 54, p. 442) are reported on, and the general 
trend of the work is pointed out, reference also being made to recent work of 
others. 

Significant cytologicnl irregularities were found in the reduction divisions of 
the pollen mother cells of fatuoid oats. In the three strains of homozygous 
fatuoids so far investigated the normal number (42) of univalent chromosomes 
appear.s to be present in all cells at diakinesis. but inslead of these forming 
21 pairs as in tlie normal A. sativa, abnormal groups of three or four united 
chromosomes are often seen in a high proportion of cells in the heierotypic 
division. Faintly staining masses, apparently ('hrt)inos(ym(‘s undergoing decom 
I)Osition, are o(‘casional]y observed in the cytoplasm during the hoinolypic divi- 
sion. Much of the pollen is abortiv(‘. Similar but more frcMpient irregularities 
were observed in one strain of heterozygous fatuoids and its s(‘gregates. The 
following chroinoseiiie Jiunibers have been found in Avena : A. .1 futud, 

A, nuda, A. istrnlis. and A. luddriciana LT (42) ; 4. harbnta 11 (2S) ; and A. 

A. and A. 7 (14). 

All homozygous fatuoids and normal segrega((‘s from heterozygous fatuoids 
have been found to breed true. Hvuuoz.n g<uis iatnoids. lu‘teroz> gous fatuoids, 
and normal segregates in the rato of (»4‘ loH: Ttl were ohtaiiuHl from a heterozy- 
gous fatuoid of Ihinner oats The Fi of reciproeal crosses betwc'cn normal 
Banner and homozygous fatuoid Kanii<‘r wert' iiidist inguishabh^ from ordinary 
heterozygous Banner fatuoids, and gave similar pr(»geni(‘s and rati(>s in Fj. 
Statistical studies on tlu^ number of culms and laught of the ilin'c elass(‘s of 
segregates from the beteroz>gon,s Banner fatuoid and from horm)zygous 
fatuoid X Banner showcsl no signiti(‘an( differences in the mi'ans of the three 
forms. However, there se('ms to lx* a greater d(‘gre(‘ of \ariability among tlie 
homozygous fatuoid s(‘gregat(‘s. The autb(*r eoiisidei's that the <*viden(‘e is 
overwhelmingly against the theory that fatuoids arKe h.\ natural crossing. 
“They dider frmn normal (►at'- by either a single factor or a gr(mi> <4’ factors 
very closely linked, pr(»bul^h^ tlu' latter, and ar(‘ eon'^idcoxHl to Ix^ tnn^ mutations 
The (‘.vtologieal obstu'vations indicate tiiat sonu* eliromosomal alxu’ralion rather 
than a change* in a single geme is in.stnirmuital in i-ausing tli(‘ir app(*a ranee*. 
The genetic facds (‘oiild als(i h(*st he (‘xplain(*d ttn tin* IxtsN ot a n*gional (diange 
or whole chromosome difler(‘ncc.“ 

Cytoloftical studies in Trifoliuiii ftrans. title], (1 i >. Kaiu*i:(’Hi:nko (Kak 
pF/iscHKNKoi [Trudu Vnkl liof, i Sviefe {ItuJ AppI /tot. and Plant linrding) , 
14 j\V,t 1, pp. pitH. ; (tcr. atfs , p. 21U). — The diploid chromo- 

some numbers in 24 s]X‘cies of Trifoliurn are listed 

Genetic-pliysiological analysis of Iiet<*rostyly ftrans. tlth*], <1. vo\ Uins( H 
(In Bibtiopraphia Grnctica. The Ilaf/ue: Mdrtinvs Nijhoff, rot 2, pp. 

SlfO, lips. 21 ). — An extensive review of stinlies on the genet ie*s of heterostyiy in 
Primula, Fagopyrum, Fors.^thia, Linum. Eythrum, Oxalis, etc, is prestmted, 
with discussion of jihysiological and en\irojunental factors involved. The 
bibliography includes <S1 titles. 

A preliminary note on reversed badger-fuee pattern in sh<‘ep, J. A. F. 
Robekts and T. J. Jp:nkin i Welsh Jour. Apr., 2 (1926), pp. 70~7S, pi. 1 ). — In 
a previous report (E. S. R., 5.4. p, 228) (lu* hmlger-face pattern in sheep was 
found to be inherit (*d as a simple recessive factor, altliougli conshlcrable varia- 
tion ^\as also atipareiit. Tn the present paper, three (-vves are described wlileh 
IK)ss^\ssed the reversed badger-face pattern. The limited data available indicate 
that this characteristic is inherited as a simple recessive to white, and that it is 
independent of the badger-face pattern and of black color. 
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Intelligence as a Mendelian character, H. R. Hunt {Jour. Heredity^ 11 
(1926), No. 2, pp. od-oH). — Tlu* author discusses the inheritance of intelligence 
from data from various sources, from which it is assumed that the multiple 
factor hypothesis offers the best evi)lanation of the mode of inheritance. The 
theoretical offspring expected from matings of different genot,vp(^s on the 
assumption that five pairs of factors are responsible are tabulated It is con- 
cluded that this theoretical exidanatioii tils tlie available data cpiite accurately. 

The evolution of the horse: A reckon! and its interpretation, AV, D. 
Maituew (Quart. Rev. liiol . 1 (1926), No. 2, pp. Jd9~lKj, pi. 1, figs. .47).-— An 
account is given of the (‘\<dution of the hor^e, bast'd largely on a study of the 
series of fossils in tlu' American Musenin ol Nut uial History. The steps in 
th(' evolution of the teeth and feet are particularly com|>letts and an effort is 
made to iiih'rpret tin,* na aiiing of the changes in tii(*s(' iiarts 

The relation of inheritance st utiles to corn iinproveinent, A. AI. Riiunson 
{Jour. Amv) . Noc Agfon., IH {1926), A’o. Jf, pp. 20S-21/f, fig. y).--The findings to 
date in gmuMic n'search with corn are {‘\aluated from a jiractical \i(‘\\iKuiit. 

Inheritance of carbohydrates and fat in corn, K . \\\ Linosikom and F. 
(h'.KHAKDT (Abs. in Joint A< ad. «ei. /h*oc , .iJ {192/), p. J22) — rheniical analjses 
of liyhriil ears involving liHleiit (yellow dent) and Eviugns'ii (white sweet 
corn) varieti<‘s liave shown that high sug.ir and dextrin (also low starch) are 
distincll> re(‘(‘S^i\e in inlu'ritance, although thi're is a small cumulative effect 
of the geneti' factors n'[>ros(‘iited in the midospeini d(wi^loi<ment with its dx 
condition No such cuinulaine effect is im^seiP with i*t‘siK‘ct to fat, the 
hybrids (recipro(*al ) Ix'ing idiuitical in ^alu(‘ and intermediate m percentage 
but witli a slight tendency toward a doiiunaiice of low lat. Fiirbohvdrnte and 
lat values intei relal«*d aeiH'tn'allv , but tlu^ \u'olta!>lv indi< ales a mor- 

phological n'latioii within tlie kernel 

(ienetic ladatioii of <*iid<)sperin and <*hloro|>h,vH characters in maize, 

W. A fViUVKK ildiva Antd. Sn J'ro(\, ,U il92j), p 129) - A\i a study of the 
interrelation (d’ sugary (‘ndosjK'rm, virescent, and brindled { ;i eliloropbyll 
defect in corn), bnndled was found to be a simple Meiak'lian nxa'ssive tf) 
normal grei'ii and imU'pmah'nl ot viresci'iit in inlieritanee The double reec's- 
sive (*()ndit jon ot tbe tactorj fo> vire-ceiil and biuidieil jM'odui'es an albim* 
plant Th(‘ brindled character ami sugary einlospm-m sliitw<‘tl a linkage (in 
the repulsion phast') with per ci'iit *>1 eio-'-iiig (*\er 

Notes on grasses l<'orn|, I’, A\ k ei iii ia\ ax {Jnd. At ad Si i Vrov., J/0 {1921/), 
pp. 227, — Jh'(‘liminar\ lepiu't'^ an' made on two investigations with corn 

at Indiana l iiiverMly. 

i'in pi'Uodg in niaiz(\— A l\pe id imperfect giain resembling th'p'cTivi k(*rnels 
inlieiiteil as re<‘('ssiv(‘ s(*ed ehaigoders is inherited a^^ a ri'cessive plant char- 
acter. ina.v occur in low or man.v <•! tlic ^diikt'lcts of the ear, and is indicated 
as a (’as<' <d' ('arja'llody. Oim', two, or all three id the riidimeidary stamens in 
the fnnrtional pistillate llowt'r an' metamorphosed mto thi' seinblame of pistils 
The styli' and stigma ol llie^i^ n'M'Uibh' thoNi* of tiie normal pistil, but tbe 
ovarian portion bas lu'ilher true evnriau cavit.v nor ovule. 

Mnnihflou'ired spikvUts in maize. ~\ supposedly hereditary variation was 
found in whieh some sinkeleis of the corn tassel have assumed the indetermi- 
nate form, the low’er llower lu'ing nioi*(’ advanced in dev(‘lopinent and the number 
of tlowers increased to three or more This is ae<*omiuniied hy a change in sex, 
the pistils inst(‘a(l of the stamens being functional. 

Fasciated kernels, reversed kernels, and related abnormalities in maize, 
T. A, KirssKi.KAC'ii (Amer. Joui. Hot., 12 {1926), No. 1, pp. 25-39, pis. 2) — ^A 
systematic search af the Nebraska Experiment Station disclosed that fasciated 
2f>037— 27 4 
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or fused kernels occur rather frequently, being found in the fJS varieties, inbred 
pure lines, and crosses listed. In an average run of corn about 1 kernel in 
200,000 was lasciated, but in some varieties this abnormality was 20 times as 
frequent. Fused kernels, misjdaced germs, and reversed kernels all occur most 
often near the tips of the ears, q^ie degre(‘ of fusion in fascdated kernels varies 
greatly. 

False polyembryony in maize, T. A. Kiehselbach {Anier. Jour. Hot., IJ 
{1926), No. /, pp. SS, SI/, pi. 1), — Se^eral cases of false polyembryony found 
during germinati(m tests at the Nebraska Experiment Station are described and 
illustrated. 

Some differences in the functioning of selfed lines of corn under vary- 
ing nutritional conditions, (i. N, Hohek {Jour. Amvr. l>oc. Afiron., IH { 1920 ), 
No. If, pp. 322 - 3 r 3 //, ftps. 7). —Experiments in progress at Ibe Indiana Experi- 
ment Station in coojieratiou w'th the V. S! Deimrtment of Agriculture showed 
that the absorption abilities of selfed liia^s of corn and of cross(‘s betwt'cii them 
vary widely with respect to certain of tln^ esMud ial mineral nulrieuts and to 
the iron ami aliiniiiium salts in the soil “xdution Tb(‘ quantities <»f eerlain nsli 
constituents absorbed liy tin' lixbrids were intermediale between th(‘ amounts 
absorlMHl by the parent selfed lines, while tln^ hylndds absorbed less iron and 
aluminum than either of the parent lines. Less iron and alnminum were* aln 
sorbed by the hybrid in loam than in clay, the ditTercnces being invt'rsely re- 
latc^d to the increased growth. Tlie absoniliim tendencies <d’ the plants whicli 
resulted in the vigorous hybrid absorbing less of the tw’o elements than either of 
the less vigorously growing iiarents srenu'd to be associated with heterosis. 
I'he heritable lendoncic's of eertain stdfed lines to hav(‘ leaves develop *‘dying- 
between-tlie-\eins ” were ai>parently associated with a relathely liigber p(‘r- 
centage content of iron and alumimiin in tin' dry matter of sucli leaves than 
in the normal leaves of each generation 

The comparative water econ<»my of selfed lines of <orn and their 
hybrids, T. A. Kiesselbacii (./oar. Amrr Soc. Apt on., IS {1920), No h, pp. 
SJ5-S4i, ftps. J ). — Tninsjiinition studies were conducted at the Nebraska Ex- 
periment StatJoii, suppleiiientory to tield exiieriments, to indicate the relation 
of heterozygosity to the water ('Conom\ of eorn and to suggest the variability 
expected in this regard betw^een diffenuit selfed lines and hybrids. 

A definite relation apparently exists between liett'rozygoslty and the water 
requirement of corn. Selfed lines reduced in size and productivity hy inbreed- 
ing have higher wat(‘r requirement ratios than either Fi hybrids betw^eeu them 
or than the original variety from whieli they wc're develoiu'd. F.- hybrids also 
reduced in productivity have somewhat higher average* watt'r requirement ratios 
than the Fi hybrids from whiedi they are produced, altbougli tin* effect is not 
so marked as witli long-continued selb'd lines. Considering wateu' requinunent 
ratios, no advantage aexTue.s from having more than two selfed lines recombinc'd 
into an Fi hybrid. Double ero.sses and single crosses were about (spially 
efficient in the use of whaler. The high effieiemy of an Fi hybrid involving 
eight selfed lines suggested that efficient synthetic vnrietit's may also be 
produced. Different Fi hybrids vary widely as to productivity, water re- 
quirement ratios, and total w^ater transpired per plant. 

Genetic linkage between chlorophyll and carotiiioid pigments in maiz<s 
E. W. Lindstrom (Ahs. in I ova Acad. llci. Proo., SI (192Ii), p. 732) .—Genetic 
analysis of the inheritance of the pigments ehlorophyll and carotin (and 
xanthophyll) in corn indicated that these pigment groups are (ami rolled by 
different genetic factors. Most of the genes for chlorophyll development seem 
to be inherited independently of the yellow-producing gene, 1. However, a 
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case of linkage involving this yellow factor and one of the three complementary 
genes responsible for chlorophyll develoi>inent in the seedling stage of corn has 
been found. Tho.so two linked genes, Wi and /, ap])arently belong with the R-L-G 
linkage group since they show typical link(*d inhcTitance with about 21 per cent 
of crossing over. 

Oytological investigation of rye-wheat hybrids [trails, title], V. II. Zalen- 
sKii (Zalensky) and A. V. Dokosiienko {Tnaiy Prikl. Bot. i ^clelc. {Bui. 
AppL Bot. and Plant Breeding). II, Xo. p pp. 185-210, figs. 25; 

PJng. ahs , pp. 200, 210). — (^ylological studies on ry(‘ X wheat hybrids from the 
Ft to Ffl generations reveal(*d that tli(‘ jh'oci^-m's m the somatic cells of the 
Ft ami subsequent hybrids take place normally, the difference between these 
and pun‘ forms being limited to ebrenaosome nuniber. Anomalies (characteristic 
ol hybrids, oltservcMl in nieiosis in the pollen mother cells, were most jironounced 
ill the Fi Siiici' Fi polhMi was not functional, pollination in this generation 
evidently took jihow' Ikhii rye or wheat lA and su))se(]neiit generations segre- 
gati‘d into plants ri^stmibling (1) wdu‘at. (2) ryis ami Cl) intiTinediates. The 
i-x^gregati's resmnbling ellh(‘r jiarenl w’<a-<‘ eliar.K terized by reestalilishinent of 
normal (*.\ tologi( al pro(‘ess(‘s and the return of normal fi'rtility, wiiereas those 
in tiu^ intei m<‘diat(* gron]» laaained the am>malies in difTeiaait df‘grees in the 
generations sludiial. 

Pseudo-fertility in Xicotiaiia, F. F. Smcih t.laa. Misf<oun Bot Gaul , IS 
(1020), No. 2. pp. V,t ~n2. figs. I,) - According to iiivestigjitions at the Missouri 
Cotaiiical (Janhai, in tln^ A. alata X V foirgeliana hybrids, p'seudo-fertility as 
(lelined h> Ka^r and Park lE S U. :is, p. S2:i| is oxhibitinl in both self- and 
cross-st(n*ih‘ ('"mlMiialions and is of th(‘ 'saim^ order in hf>ih cas(‘s, in Ni(otiaiia 
psendo-tertiiih was not found ol th(‘ s^'iia* ord('r as true lerldily, \shereas it 
stands in dir{*ct ndation lo tMi(‘ steiiiiti Xo M'astinal changi' in tin* di'grtK' of 
expri'ssioii (»! jiscinkt l(‘rtHU.\ was ohs(*rv(*(l Fagging tin'' panirie inci ("'<! s{hI the 
degree of pstaido fortiht.^ , hut sim <* iii(‘ eflect was constant llironahont these 
iin est igat h>ns ilu* c(>iielu'^ioits w'en' m»t intlmuKHsI Psendo-ti'rtiiHs wms iu» 1 
seen iii an.v of th(‘ s(*lf- ami cross judllnalions on iiiauts of A' aiata 
FoIUmi iiicasiHeimuits indicated that a 1 irgcr pereimtmae ol ahnoiniiil jiolleii 
exists in families ari iiig Croni (df jiollinniions (ban in (tos^ l)i'('d s.raiu'- 
Investigation (»f (be factorial constitution of some coinplev h(‘t«u*o 7 ygotic 
Oenotliera, <> III xml \ I nit i such nngen / fici dn' f’akioneJlv KonstituitOn 
Hiniger Komple.rhelvvozgwd tsidier (hiothn'cn Ijipng. Uornfraegt'r B) os , 1025. 

pp. [,?H-/6*(V. pgs. A<S) - Tdic studies r(*poi’led di'alt With the Ixdiiuior of hybrids 
betw(*en difl'ermt forms of ( ituioihera, si'greualioii ratuw, tin* factors isolated 
and their linkagi* relation'', lellial laetov'^ and poih’ii ( haractiuivtii v 
Pciin<‘r’s studies on the gciudics of Oenothi'ra, A 11. Sii iirLi.WT {Quart. 
Rev. Biol, t (10 OP. An 2, pjt 2^1188). -The presimt iomcw^ endeavors to 
.sliow' bow 11a' "^tuda's by () Uemau' in (lermany on tla* iieciiluirities of the 
evening primrost' (Genothira sp ) aid in ('xjiiainiim the genetie behavior of 
Oenothera. 

Parthenogenesis in llie grouse locust, Paratettix texamis liancock, It. K. 
Naboukh and M. E. Eos'ikk {Ahs. in \nal. Ixce . M [1015), Ao //. p dA8). — 
Among 2,479 matings of P. fi.ranus, l."> producinl S2 olTspring, which w'cre, 
with one (‘xceiition, feinahvs, showing ('\clusi\ely segregate and crossover 
jiatterns of the female parents, with no trace of the contrasting dominant 
color patterns of the males Eleven olYspring Miccessfnlly tested w’ere found 
to be homozygous for dominant niateriial partmuis. Further oxpenimmts 
with partheiiogenetical offspring show'ed that they wore those that would be 
expected from noncrossover and cros.sover gametes of the ]>arents. Thus 
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segregation and crossing over apiiear to occur in individuals i>ri>ducing partlieno- 
genicaliy to the same extent as those producing bisexually. Reproduction 
seems to occur in either way, but females are much more prolific wlien mated 
than when unmated. 

Piebald (ST>aiiish) sheep and their crosses with other breeds, .7. A. F, 

Roberts {Wchsh Jout\ Agr,, 2 {19J()), pp. 60-09, 2) .--C'rosses of various 

breeds of sheep with Piebald ewes and rams wer<‘ found to give all black off- 
spring except for a f('w with white spols on (he top of the head and tip of the 
tail. When an Fi ram resulting from the <toss Piebald X Southdown w^as 
mated with Welch monniain (nves (> white and r> Mack lambs wore produced, 
which indicated that the Pie!)ald sheep possess a dominant factor for black. 
Tliese sheep also ai>i)car to he homozygous for a recessive fact<»r for spotting, 
but this has not been (completely established. 

Non-iiih('ritaiice of the temperature effect on bar eye in Drosofihila 
melanogaster, C, Zeienv (AfiS. in Anot. Rev, HI {1925), Ao, If, pp. S50, H57 ). — 
Since it has been demonstratcHl tliat tln^ nninlMT oi facets in bar-(*.V(*d Di’oso- 
phila is affected by tla^ temiKU-alnre at ^^h^('h the larvae d('V('lo|>, ti^sts were 
made to deterniine wln^thor dilR'reiices in Ina'calilary const!luti(»n could be 
prodimed by contimied siibj(H^*tion to different UaiiiKMatiirt’s. The facet nnm 
her of one group of individuals produced by inbrtH'diiig trom a single pair of 
flies and allowed to de\elo]> at 17"* F Avas a]>proxiniatel.\ tAvo and one-half 
tim(\s that of the second group descending from the same ind viduals hut kc^pt 
at 27°. Transfers of the one line to tiu' t('m}>cTature of the other have been 
made in fimr tests, one after (>4 generations, biu .so far no germinal changes 
have apiK'ared which can he ascribed to the tempi'rature (‘ffe< t. 

Effects of ten generations of alooliolisni upon albino rats, F, 1> ILvxsox 
(AOs. in Anat. Rev., HI (1925), So. Jf, p. d >7).— Data are reiiorted on control 
rats and rats ti^aled with alcoholic luiiies through 10 generations ot l)i other 
and sister mating. All tli(‘ •ndividuals irom l)oth groups (l(“^eeii(l<‘d from a 
single jiair of partmts. In 4 of th(‘ 10 general muh. the im^an birth weight of 
the treated individuals was gieater than that of the controls hut not signiti- 
cantly givaPu’ In tlie other gaaKU'ations tla^ birth wt'ight of tlu' tri‘at<‘d rats 
was low’er than that of tlu* c(»ntroIs. and in ‘'ome castes this difbuTMici' appeartMl 
to be sigiiitlcant. The ex]>(n’imental auiinals prodii(‘ed Iarg('r litters than eoii- 
Irols in ('very generation ex(‘c]»l the and in souu' gmieralions this differ- 

ence was sign. fica Tit 4'he size of litter and biith weight W(‘re m^gntively (w- 
related. At 20 days of age the treated animals weri' e<tual in weight to the 
cimtrol.s, but aft(u* this ag(* the treatment which lu'gan at that lime tended to 
.slow^ th(‘ growth rate. The granddiildren of the tentli treated generation 
sliow^ed no greatei’ if'sistance to tlie alcoholic fumes than the c(n*responding 
control generation. 

Alcohol and the sex ratio, F. Hka’s (Ah.s in Anat Rev, SI {1925), No. Jf, 
pp. 55)1, 578).- Data on the 10 generations of inbreeding for the R,12R treated 
and control animaF u.-^cd in the above ('xt>eriment showed that in 0 of the 10 
g(‘n(U’ations ther(' was no signilicant difference in sex ratio betwa‘(ui the 
treated and control st(X'ks. The coinhined results indicat<Hl that severe and 
prolonged administration of alcoholic fura(‘s did no! have a siguiheant effect 
upon the sex ratio. 

The physiological factors governing the proportions of the sexes in man, 
A, S. Parkes (Eugenics Rev., 77 (1926), No. Jf, pp. 275-29S, fig. I). — Data from 
various sources are presented wdiicli show' the sex ratio of man at birth and 
for aboj'tions at various ages, from which it i.s concluded that there is a large 
percentage of males at conception and that this percentage Is reduced differently 
ill different races by a diff(»rential mortality of th(* two sexes during gestation. 
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On the phenomena of sex transition in Arisaema japonica BL, T. Mak- 
KAWA (Jour. Col. Agr., Hokkaido Imp. IJfiiv., 13 (1924), No. 3, pp. 217-305, 
pi. 1, figs. 9 ). — Among the four spe(‘les of Arisaema known to grow wild in 
the forests of Hokkaido, A. japonica lias the widest (Ustribution, and with 231 
eorms of this i>iaut the author exiKu-iineuted from 1917 to 1922. He has been 
able to sliow that this siieeies undergoes some conspicuous sex transformations 
in a very regular wny. Transformation of sex does not ordinarily occur at 
random but in a ddinite manner from year to year. The proc‘ess commences 
in its asexual state and pioce(‘ds through the male to the female state in which 
tlie plant is said to thrive for years. Sometimes the order in which sex trans- 
formation takes place is reversed, although tliis retro-transition of sex is 
limited to certain conditions, tending to revert to a normal course on reversal 
or removal of the disturbing conditions. 

This plant, or its jiarts', ma> pH‘seut aspects characterizing it as male, female, 
or asexual. The sexual expressions of this plant are not fixed character.s. 
A relation of conn weight to .sex reversion is noted. Sex in conns was *suc- 
ce‘'sfnlly controlled by cutting awa.\ c(‘rtain i)ortir>ns. Tin* author believes 
that sex in this plant is detenninc^d by tiie quantity of the formative assimila- 
tion products; that is. by the assimilation jirodiKts in tiic tre^h lonn before 
th(‘y are stored in the n'serve organ. The conn weight can. it i.s claimed, be 
regardiMl as an index of tin* sex of the (‘orm. The formation process of the 
ai>icnl buds prn<*eeds r(‘gardh‘ss oi the presence or absi'iice of the assimilation 
(u-gans. 

The process of the transition and retro-transition of sex may be predictable 
from the <iuantity oi the assimilation products prc'^ent when the lormaiion of 
the new apical bud for the next year is taking place* For the female expres- 
sion the greatest quantity of the lonuatiM* assimilation products is required; 
for the male expr(*ssion a medium (luantily ol these prodiu ts is needed In 
the asexual state, the sexual expression is not attained, presnmahl> on account 
of th(‘ in^’ulli<'i('nl supply of the formatne a^siiniiation ])rodn(*ts. 

Tin* hihJiography includi-s .75 titles, covering the period ]b;92-l924. 

FIELD CROPS 

Studies ou the origin of eulti\ated plants, N I. Vavilov {Tficniiij ProisL- 
hozhdennli KuVturnykh Naateno. Jjcninyt ud : Inst. Hoi, Appl. ct Aoidior. 
PlantcH, 1920, pp. 2//S, pis, 8, Jigs, ; JAkj. iiatis., pp, — Extensi\e ae- 

eounts are presented in both Unssian and English of the iinestigations of the 
author on the origin of the principal crops of the Old WoiUl. Special attention 
Ls paid to wheat, barley, (aits, rye, millet, Ilux, and hemp. The several chapters 
dealing with g(‘Ographi('al centers (»t origin ot cultivated crops touch on in- 
vestigational methods, principal forms of Old World (-rops, the ecological princi- 
ple involved, gtaigraphieal regularities, ami the origin ol primary crops. Weeds 
as progenitors of cultivated plants and mountain districts as the home of 
agriculture are also considered. 

The relation of seeding practices to croi» quality, T. A. Kussklrach 
{Jour. Amer. (She. Apt on,. 18 {1920), No. 8, pp. 001-084 )^ — Review of experi- 
mental data obtained at the Nehra.ska Exiieriment {Station and other stations 
indicated that, as a general principle with cereal civjjis, practices leading to 
maximum average yields are also satisfactory from the vie\^iK)int of crop 
quality. 

Where corn is a full-season crop, seeding early during the normal planting 
season insures t^arlier maturity, lower moisture content, better keeping quali- 
ties, and higher viability if exjiosed to low freezing temperatures. Seeding all 
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small grains relatively early commonly leads to higher test weight and low 
r>erc*entage of hull in hulled crops. Although delayed seeding of wheat tends 
to increase its j)ercentage (»f protein, a (piality sought by the milling trade, 
its attainment by this means is at too much sucrilice of yield to be justifiable. 
Under climatic conditions rein-estmted by the Stale of Washington, where wheat 
may become infected tlirough soild)orne smut spores, minimum smut infection 
may be attained )»y (‘xtremely earl> or late seeding, at the expense, however, 
of yield. A medium early date results in reasonably low iK‘reenlag(* of smut 
and maximum yield of grain. 

So far as concerns (piality of grain, em-eals may be ]>lant<‘d at a rate eonducive 
to highest acre yield. With forage crop'^. where lineuess (»f .stem adds to palatu- 
bility and reduction in waste when fed it is desirable to seed thicker than 
necessary to get llie maximum >ield. Ordinarily liit^ yield will not be redueed 
thereby, and tlu‘ forage wnll be th*(M' and more leafs. For silage purpos(‘S, 
corn may be sjiinvd snm(.‘wiiat eleser lliau fer erain to get inavinium tonnagi* 
of f(^ed. Undtdy lie{n^\ seeding, however. i<*snltv in no gain in yield and pio 
duces silage ie]ali\t‘!.\' low in piopvc • i.on of giaiu ('oiKanaimg the manner ol 
planting, jiracliees de-;igneti to gi\t‘ m.jsimnm \ ic^ld are sal isfaetory from lb(‘ 
(juality .staiulponit aim aie most t'beetive in laim pnudne. 

The formalin and (opper carlamale tieaiments of smut inft‘('led seed wheat 
seem to be elbeieiil means in most of the (ountiy for increasing the yield, 
test vveigiit, and fieialom fiom smut Treatment wiiii copiuu* carbonate eon- 
taining about 20 {km* (a*iil iiHaallic eoj>iK'r is e.'^pcaiall.v i eciaumemhal. 
Controlling (piality of cTopi>, 11. L, A\aisiiu (./m// Anitr Noc. Annm , IH 
No. N, pp. 6'i6Wi2.j) —From the view’point ol the usual methods of grad- 
ing which emphasizes test weight, wheat ni the rotation of potatoes, w'heat, 
barley, and red clover at the jNortli Dakota K\p(‘riinenl vStation W'as low'(*r in 
quality in three out of lour year.s than wheat in the rotation of oats, wheat, 
red clover, tiax, proso. and mangels (or sugar beets). However, the Hour 
from wTieat after potatoes was uniformly of high laottnn (*ont(‘nr, and in tw'o 
of four years produced signilicantly largtu- loaves of bread. 

Variation in tfie chemical coiiipohition of th(‘ simuIs of oleiftu'ou.s jilauts 
in depcndeiK-e on g(‘ographical factors [tians. title], X. N. Ivaxuv (Truflp 
Prill. Hot. X Kvlcl. (Hid. AppL Jio(. nn<l PJaxit-HrirdiOfi) , k; A'o d, pp 

3~88f Lufj. (lbs., pp. 6*61— X\S’ -Ana 1^ .s(‘s oi of iiax, lietnp. pi'ppy, 

mustard, taistor bt'au, (‘olza, siuillowi^r, se.samc, safllow(*r, and Vdincl i no f/hihrotu, 
grown under widel> dilbnaml enviionimuital ('onditions in the Union of Socialis- 
tic Soviet Republics, revealed a tcmdency for tlie.se eroi)s to retain the con- 
stancy of their chemical comiiosilion. R(‘gardless of tlie extreme climatic 
conditions, flax, for instanre, iwodmaMl .s(‘ed.s with almost the same oil and 
protein contents at all ijoints; only th(» iodine values of tlu‘ oil varied. Tlie 
fact that certain flax varieties had high oil (contents at all stations was ap- 
parently due to their larger size of seed. The fluctuations in protein content 
were also slight in (‘()mparis(m with that obs^-rved in wlieat in the same 
localities. 

Klootrocultur<‘ iuxestigations (./oa> Apr. [(If. Hnt.]. d.l (HJJO), Ao. 

2, pp. 10>~10ff).~~Funhor i)ot exiKudments t F. S. R.. 54, p. 454) at Rothamsted 
showed the coiisistiuil effect of elect ritication in iiicivasing the grain yiidd of 
bari(‘y even in the absence of incri^ascd vegetative growth. Oply small dif- 
fereuee.s were observed betwTcm electrified and control plats with barley at 
Rothamsted and oats at Lincluden near Dumfries. A careful physiological 
study indicated that electrification of the iilant led to fewer sterile flowers 
less shriveled grains, and increased weight of grain. That in general a better 
result is had by electrilication for a jw*riod less than the whole growing season 
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was again confirmed by tlie pot cultures of 1025. Low voltages continuously 
applied (1,000 volts and less) produced results as good as or better than high 
voltages (10,000 to 20,000). 

Longevity of the legume nodule organism, T. E. Kichmom) (Jour. Amer. 

Agron.j IS (,J92(i), No. 5, pp. — Observations at the University of 

Illinois showed that legiinn* nodule organiMus can survive for many years in 
an acid soil in situ but arci (piickly killed by air drying the soil. The nodule 
organisms of the soy bean and eowpea w(‘re killed by a 2-year storage of a 
soil with a f),(>00-lb. lime requirement, whereas only the soy bean organism 
was killed by simdar storage* of a soil with a 2,000- to 4,000-lb. lime require- 
ment and both organisms survivinl 2 years* stor.age in soils needing 1 ton or 
less of lime. SiH^ds inocailated by mudtly water method retained viable 
organisms f(»r only a v(‘ry few days where an a<4d soil was u.sed, but for 
almost a >(‘ar with a neutral soil. 

( Eield crops evjieriimuits in llritisfi txuiaiia, 1U22, 102^, 1924, and 
19251, J. 11 ilARitisoN and W. Eiuniis (/inf daianu Dvpf. Svi. tnuf Apr Hpt 
pp. 19 is, pp. 'fjf): 192*!. pp 19 is, pp '/-it/i — I'.xperinients 

with sugar eane and liee are r(*ported on as hendofore (K S. li., 50, p. 124). 
Of th(^ total eultivated area of the colony in 1925, 412 per (-eiil \mis devoted 
to sugar cane and 21 jwr <M*nt to rice. Leading among the sugar cane varii*- 
ties in the 1920 (‘laq* were 1) 025, I). 145, and 1>. IIS, constituting 72.5, 5.2. and 
2.5 per cent, respt^ct ivel y. of tin* total area in sugar cane 

{Agronomic cxi»crim<‘nlH in Morocco, 1922—22 and 1923—24], E. 
Mum: ( {.lforr>(*co] Du. Gca Apt . Toni ct Go/oa., Ji.rpl. Apt. Huil Ann . J9J2~2S, 
pp. I2S, pgti. 7; /92,}~2'/. pp loS, pu'^ )) — Expeiiiiienrs at Gasahlanca, Vez, Mar- 
rukesli, and Meknes re]>ortt*d in these pages im hided vaiietal and <‘ultiiral 
t<‘sts with wlnait, barley, iiats. rye, is)tat<K*s. and sugar beets: irrigation tests 
with ^^beat. alfalfa, cotton, toba(‘co. and jiotatocs; fertilizer trials with sugar 
beets, tobacco, and |H>tat(K*s, and comparisons i>f udscellaneous legumes and 
grasses. 

Angleton grass, A. K, IIaimk {'ioxan Sia liul 2//i {J,92(h, pp. S~U, jipft 2) — 
Th(‘ I'haracteristh's and liabits of Angleton grass { Atulrttpojpttt atiuuUitus) are 
d(*.scrihed, witii not(‘s <ui imOliodv of handling and the results of tests with the 
grass in different Texas localities Thi.s grass, introduced from Imlia, is con- 
sidensi valuable for pastuiu^ and hn\ and veil adapted to the humid part of 
the (iuif ('oastul Plains ol Texas and to imrt.s of tlie Stati* Inning 20 in. or 
more of rainfall, h lias succ(‘ed<‘d on soils ranging from sandy loam to 
llea^y clay. Tiie grass is readilv propagutt*<I from rooted runners and rooted 
plants and aho from seed. altlKUigh setal tested at the Angleton Substation 
Inne not germinated wtdl. Wiiile Angleton grass lias a deep fibrous root 
.systmu and easily conqM'ti^s with other ^eg^‘ta^ion, it lacks root sUK*ks and is 
readily eradicated, 

liroomcorn, (J. 1(. Quksfnhkkk\ and lb U Wui. t.V. Mix. Apr. Go/ lixt (Hrv. 
91 {1926), pp, 26, ppH. IS) - I'roiluction pra<*tu*es (‘onsidered suitable for hroom- 
cora raising in New Mexico are outlined, with instnicthms mi harvesting and 
prej>iiratl<)n for the market. 

Heed corn curing and storing, 1> F. Kainky and F. E. Fouu: {Afivhigan Sta. 
(Urv,. 96 (1926), pp. S-J5, pgn. 72).- -Practical Information is presented on the 
care and preservation of seed corn, (Hiuipment for dr.ving and preparing seed 
is descrilM'd, and plans, elevations, and illustrations show the (‘ssoiitials of 
several fypt^s of storage houses. 

The effect of spacing on the yield of cotton, E, P. Kfanolds (Texas Sta. 
Bui S^O (1926), pp. S-77, figs. /5).~*- Extensive spacing exiieriments with cotton 
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conducted at the station and substations since 1914 are reported on, and the 
results of spacing investigations without the State are summarized. The 
references include 123 citations. 

The highest yields in general resulted from the close and im^iiium simcing, 
G to 21 in., in Uu‘ different parts of the State, except in eastern Texas, where 
comparatively wide spa(*ing, 27 to 3G in,, excelled. Tvvidve in. was found the 
optimum spacing at Angleton, Lubbock, ami Spur, 9 to 12 in. at the station, 21 
In. at Beeville and TcmphN 27 in. at Nacogdoches, and 30 in. at Troup and 
Chillicothe. The cotton plant appears to be able to adjust itself to ])roduct‘ 
jsatisfactory yields within a comparatively wid(‘ range of spacing. Thinning 
cotton at the usual time generally produced larger yields than late or deferred 
thinning. 

Cotton spacing, W. H Rogeks {Vlctnsou A(jr. Col. S. C., Ej't. f'/rc. 78 (1026), 
PP* [ jl, /d/* ft- — Spacings lor cntloii n^coniinended as a result of extveriiiH'nts by 
the South tVirolina ExperimeiU Siathui (E. S. K., 54, p. 03d) are for the 
Piedmont section 1 to 2 lOants per hill spaced 8 to 12 in. apart in rows 3 to 3.5 
ft. wide and tor the (5)a^tal Piahi .K(*('lion 1 to 2 plants per hill .spaced H to 12 
in. apart in 1-ft. rous, 44ie width of the row should be varied with the fer- 
tility of tlie soil These .spacing^ did not seem to afft^ct the normal functions 
of the plant or the (itialit> of th(‘ tinal i)rodm t. 

The effort of tlie sharaqi period upon the yield of cotton in Egypt, E. 
McKenzie- Tayi.ou (Epppt Mui. Am'-, Teoh. (unl Set. Serr. Bui. 57 (1026), pp 
— Cotton yields were considerably larger on land .subjected to a long 
summer fallow than after a short summer fallow. The dt*chm^ in the yield 
seems directly attrilmlahle to the almost compl<*te elimination of .summer 
fallow due largely to the earl.\ seeding of ('orn. The author suggests postpon- 
ing corn planting until August 10 and using the available wati-r on rice in the 
northern areas. 

Weather damage to cotton, U. L. Nixon ((’. S J)( pt. Aar. fiul. 1 {i026), 
pp. 15, figs. Jf ). — Pales ot cotton were fully ju-otected in the wan4jouse whib* 
others were variously exposinl to the Aveather (E. S K, 40, j> 33) in ti'sts at 
5 repiv.sentative points in the (’otton Ikdt. 

Unprotected hales jiiaced with their Hut surfaces next the ground without 
turning averaged a loss ot 54.7. per cent of tlnur original gross weight, bales 
on poles and protecdi'd by canvas lost 2 jier cent, and bal(*s plac(Hl on ixdes 
and turned once a week, or at b-ast aft(*r each rain, lost an average^ of 3 0 per 
cent. All of the tests shoAved a direct relationship between ib(" amount of 
moisture absorbed and the resulting daniag<‘. Since the fungi responsible for 
discoloration and decay of tbe libers thrive b(‘st under tempiTute conditions, 
the cotton damagc'd much faster during .spring and summer months. 

Baled cotton should evidently Ik' ]>la<‘ed in a properly eonstructed Avare- 
house under re.^ponsible management as soon aft<‘r ginning as possible. If 
warehousing is impra(4icable, the hales should be stored in a dry place out 
of the weather or, as a last resort, they .should be edged up on pobxs and turned 
at least weekly. 

Report on the cotton-growing industry of Nigeria, 1926 , C N. Fkench 
(London: Empire Cotton Crowing Corp., 1926, pp. Jf8, pi. /).~™-The status of tbe 
industry is des<Tibed from the results of Hurv(‘ys early in 1020, 

The production of cotton, G. H. Oollings (New York: John Wiley d Sons: 
London: Chapman d Hall, 1026, pp. Jl+256, fiys. ^2).— This volume relates the 
history and the climatic and soil reiiuirements of cotton ; discusses the morphol- 
ogy, classification, physiology, and chemistry of the plant; describfr^s varieties 
and their classifi(*aUon ; outlines cultural and fertilizer practices and breeding 
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methods ; indicat(‘s im^)or^ant diseases and insects and their control ; and traces 
the course of the fiber from the field to the market. Space is also accorded to 
liy-products, feeding; value of the ifiani and products, and the growing of 
Ainerican-Kgyptian cotton. 

Elephant grass, a new and useful fodder crop in western India, H. II. 

Mann (Jiambay Dept. Ayr. Bui. 121 (1926), pp. LIJ+7).-- Exi)eriinents at dif- 
fereiit centers in western India indicate that elephant gi’ass should be tried 
as a }X*rennial, heavy-yielding grass using a iimiteil amount of water. 

Critical notes on the Nicotianas in Argentina [trails title], A. R. Millan 
(Bev, Facult. Ayron y Vet. Buenoft Aires, 5 {1920), No. 2, pp 172~1SS, Jigs. 2 ). — 
Twenty-two wild species of Nicotiana are listed, omitting N. tahdcum, N. 
rustiea, and their cultivated varieties. 

Potato storage investigations, 1924—1025 {(Uinifni. P(i : Marble Lab., 
11920], pp. m, pis. 16, Jigs. 20 } ^ — This report of tin* I'eiinsylvania t^ommittee 
on Storage Invi'stigatnnis (‘inbracev a report of the investigational \vork 
(-arrieil on at tin* Marbh* Laboratory, Canton, Pa , ])y L M. Marble; 

a re|w)rt of tlie condition of iM)1ato(*s in ex])erimental storage in the Marble 
Laboratory, by W. A. McCnbbin ; an account of field t<‘sts of the stored 
potatoes, by W. A. McCubbin and R. E. Hartman, and observations on ])otato 
storage (‘onditions at tin* Coudersport, Pa , wartdioiise. tb2I 1025, by AV. A. 
Alc<;ubbin. 

Kice in A/erhaijan and the adjoining districts of Persia [trans. title], 
M. PiiZHK/nsKii < P.iuK/iT/K’i ) aiid (i CrsiHHiN tCrisn urx) (Trudy Prikl. 
Hot. t Selfk. {Bui Appl Bot. and Plant Bt ceding) , 10 { 1920 1, Xo 3, pp 233-267; 
Eng ahs , pp. 266, 267\ — Th<‘ results of a iireliininary investigali(»n of ri(‘e in 
Azerbaijan and Persia indiialed that local lict* in countries is a mixture 

of varieties ^\hicii in turn arc* mixtuics of nuvs 

Aloistiire in rice hefor<* and after rnilHiig, W. 1). Smith (iibcc Jour, 29 
(1926), Xo 6, p. 2S) “Investigations hy the Bureau of Agricultural Economics, 
T'. S. 1> A., shou(‘(l that a moisture te*-t for rough rici* indicati*^ fairl> accu- 
rately within certain ranges the amount of moisture that ma.\ be i‘Xix‘etiHl in 
the ri{*e after milling. 

{Experimental work with sugar cane in Queenslaml, 1924 and 19251, 

H T. KvB'ii'ititY {Queensland Bur Sugar Ikrpt^Stas. Ann Rpt , 2Jf {J92D^ pp 
1-12, 19-33, 37-39: 23 (1923 pp. 1-17, 26-79) — These rejiorts describe the 
furth(‘r progn*ss <E S R., 32, j» T.'to) of cultural fertilizer, liming, grc'en 
manure, and irrigation t(*sts, trials of vari(‘ries and set*dliugs, and breeding 
work at the exiieriiuent station*- in Queensland, and i(*lat(* the status of the 
sugar industry in the Slate. 

Sugarcane-breeding technique: Isolation of live arrows from uiidesired 
pollen through artificial rooting of canes, T. S A'pmcatiumvn and R, 
Thomas (Ayr Jour. Indta, 21 (1926), No S, pp. 20S-209, pis. 2, Jiys- dl.— A 
method hy wdiich a cam^ in short blade can he seven'd trorn the clump and 
isolated consists in inducing siKvlal rtxiting on the above ground iiortion of the 
stalk and removing tlie eane with tlie roots imluced. Kartlauiware ixfis resem- 
bling flower iKds were the only apparatus employed. The treatimuit had no 
appreciable harmful effect either on pollen formation or seed setting in the 
arrow\s, 

Sulphur as a cane fertilizer, W, E. Cross (Facts About Sugar, 21 (1926), 
No. 29, pp. 6S8, 6U9).— Application of sulfur to P. 0. J. 3C and 213 sugar cane 
at planting at the Tucumfni Exfieriment Station, Argentina, nxsulted in small 
but distinct inereas(\s in yields of cane and sugar during each of 3 years. 
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A study of cane burning before cutting, C. Alincahtre (Sugar Cent, and 
Planters News, 7 (1926), No. 5, pp. 272-285; also in Facts About Sugar^ 21 
(1926), No, 25, pp. 591-594, 599). — Ol)servati(»ns made in (H'eidental Negros, 
P. I., during the 1924-25 season on the sugar losses due to delay in milling 
burnt sugar eane and (*oiiiparisons of the rendeinents from burnt and nnburnt 
cane indicated that when the points are not needed burning sugar cane before 
cutting would prove of much value if proi)er care were taken. By burning 
the cost of Imrvesting may be reduced from 1.50 to 1.20 pesos (75 to 60 cts.) 
per ton of sugar cane. Deterioration of the jui(*e is quite rapid after 2 days of 
burning, and if the cane is not milled witiiin this period the saving in lalx>r 
may not. compensate fcr the sugar loss. Burning should be done late at night 
or very early in the morning to avoid excessive “sweating out” of the juice 
and possible caramelization of sugar. Tln‘ practice nia.\ be limited also by 
the number of (*ars to be loaded daily Previous work along this line is 
review^ed. 

Au acreage census id cane varieties for the crops of 1925, 1920, 1927, 

J. A. V^niRET {Hawaii. Sugar Planias' Si a. Fin^. 4(> i/926), pp. - Tabula 
tions show the different varieties of sugar cane and the an^as devoted to oacb 
for the crops indicated on the islands of Hawaii, Kauai. Maui, and Oahu 
Leading in the combined areas of 1926 and 1927 are H, 109 with 95.9‘U acres, 
Yellow Caletlonia 71,299, D. 1135 33,077, Yellow Tq) 14,626. Striped Tip 7.523. 
and Lahaina 3,583 acres. 

Cultural evperiiiients with sunflowers and their relative value as a 
silage crop, T. K. Odlaisu and 11. O. Henderson {West \ irgutia Sta. Jiul 
204 (1926), pp. 16, fig. 1).-Aii comparisons on the slation daiH\ farm, silage 
corn (Cocke Prolific) and simtlow’ers averaged about tlu' same ((Uinagi^ of 
green material ])er ai^re for two normal seasons, both outyii'lding tlui grain 
type of corn (Learning) on this basis Tli(‘ silagi‘ and grain corn in ordm* 
outyielded sunflowers (*onsiderai)ly on lh(‘ air-dry basis, la the short growing 
season of 1924 sniiflow'ors outyielded the two coins on botli greiui and air-dr.\ 
bases. On a somewhat poorer soil at the agronom.x tarm sunllowers av(‘rag(‘d 
a little heavier in green tonnage per a<Te. hut were far outyicldtal by both 
corn varieties on an air-dry basis. 

Spacing the suntlowau’s 10 in. apart in the rows gave tin* bi'st results, con- 
sidering both yield and ease of handling. Learning corn and Mln^lower^ 
w’as not a satisfactory mixture, childly bc('ausi‘ of diffenuices m maturit.^. 
Sunflowers planted at later dates did not give as uniformly good yields us 
when sown at the same time as corn. Sunflowers contained i-onsidm-ably more 
moisture than corn, whereas corn had a much higher carboli.vdrate content. 
Differences betw^een the two crops in i>rotein, ash, fat, and liber <‘ontents were 
relatively small. 

Botanical and agronomic investigations of Hiiiiual vetchiNs jtrans title}, 
A. ID. Titpikova (Tnidg PriJil Hot, i St h/c. (Bui. Appl Hot. and Plant-Breed- 
mg), 16 (1926), No. 1, pp. 151-2 '/6, pls. 7, figs. 6; Fug. ahs., pp. 244-246).— “ 
Annual vetches are classified into a forage group, a grain forage group, and a 
third group, chiefly weeds, on the basi.s of extensive studies wdtb material grown 
in the vicinity of Moscow. The morphological ehuracters of the vetches studied 
are grouped according to their systematic value in Kiissian-English tables. 

The determination of the most important forage vetidies [trans. title], 

V, S. Muratova (Trudy Prikl. Bot. i Selelc. (Bui. Appl. Boi. and Plant-Breed- 
ing), 16 (1926), No. 1, pp. 99-149, pi, 1; Eng. ahs., p. 105 ). — A dichotomous key 
has been devised for the determination of imiiortant agricultural species of 
Vicia. The areas of geographical distribution of 12 si>eci(\s are indicated on an 
outline map. 



1027] 


FIELD CROPS 


39 


Ligulelesf durum wheats of the island of Cyprus [trans. title], K. 
FlUksbergek (0. Fi 4 AKSbebgp:r) {Trudy PrikJ, Bat. t 8elek. (Bui: Appl. Bot. 
and Plant-Breeding), 16 (1926), No. 3, pp. 123-150, figs, 6; Eng. ahs., pp. UfO- 
150). — Ligiileless iluruni wheats from tlie islarul of Cyprus are described, and 
the phylogenetic and biological signiticance of the ligules in (iramiueae is dis- 
cussed. Tlie author concludes that ligiileless durum wheats (Tritirum durum 
vligulatum), as well as soft liguieless wheats (T. nilgare eligulntum) and 
inflated forms (T. vulgare hiftaiitm), are ancient forms preserved in the centers 
of origin. 

Controlling the quality of wheat through rotation and proper crop 
sequence, K. I. Tiirookmorion (Jour. Amer. $So(\ Aqron., 18 (1926), No. 8, pp. 
623-629, tigs. Jf ). — The etToct of cropping systems on the quality of wheat w^as 
studied at the Kansas Experiment Station The systems iiuliided (J) a Ifl-year 
rotation comprising 4 >(‘ars of alfalfa and 1 year of (orii and 2 years of wdieat 
alternating for 12 \ears; (II) the same as (1), but 5 ions of manure per acre 
applied (wery third year: (111) the same as (II), excciit that brome grass 
repla('f‘s alfalfa; (IV) a year rotation of corn, cowpeas and hay, and w^heat ; 
(V) 2 >ears of corn and ^ of wheat: and ( VT ) ('ontinuous wlieat. 

During the 7 years, lUKi and 1919- lh24, inclusi^e, wheat in cropping system 
I averaged 19.;i bu. per acre, 11 21.4, III 25 1, IV 19.2, V 11.4, and VI 15 8 bu. ; 
contained axerage protein contents on 12.5 per <-ent moisture basis, I 15.3 per 
ciait, II 15 1, III 12 1, IV 12 S, V 12 7, and VI 14.2 per cent; produced averages 
of 1 199 lbs, II 1S5.3, III ISPI, IV 144.2. V 109.9. and VI 130 1 lbs protein lUiV 
acre of wheat ; and av(‘raged I 54 lbs, 11 55.2, 111 5S 4. IV 59.S;, V 59 8, and VI 
55 5 lbs in t(‘st weight. 

Wheat grades and wheat quality, (\ 11 M.xnclls (XatJ. MiUor, 31 {1926), 
No. 8, pp. 25-27, 71, 72, figs. 3) — According to this contribution from tlio North 
Dakota Exp<‘nm(mt Station the preMuit specilleations for numerical grades 
indicate the flour producing (‘upacitx of wiieat The current grading system, 
h(»wever, dfH'S not rethnl to any extent th(‘ capacity of wheat to produce flour 
of higli l)aking strength Th(‘ protcun <‘ontcnt of t!n‘ wheat at present is 
considered the best index of fl(»ur strength, and the subclass divisions of 
hard rtnl spring wheat grad(‘s do m>t seem to in* an accurate index (»f protein 
content 

Milling and baking tests with foreign and domestic wlieats [trnns. title], 
\V. Laeshkr (Ann. .igr. Huissc, 26 (1925), ^o 5, pp. 68,{~7if't. figs 21). — The 
results of comparative tests at Hern are tahulatinl and discussed for varieties 
of wdieat, siKdt, and rye. 

(termination of old seeds of red and sweet clover and alfalfa, (I. H. 
Dcnuan (Heed M^orld, 19 (1926), No. 13, p 26) — An experiment in the agronomy 
department, FniviTsity of Illinois, demonstrated that sin^d of red clover, HW''ei4 
clover, and alfalfa witli initial high Aialulity is not entirely unlit for seed 
imrposes after 3 .xears. The iMU'centage germination is reduced, and more 
.seeci should be sown to coiiqH'nsate tluTel’or (terminable seeds of r(*d clover 
are injured more by age than sw'wt ehner seed, wdiich in turn are injured 
slightly more than alfalfa seinl. Hard seiHls of alfalfa are softened more 
readily by age than those of red clover, wfliile hard seeds of sweet clover are 
the least affected. 

Hard seed question at present, D. Schmidt (Heed World, 20 (1926), No. 1, 
p. fiy^ i).— Progress is reported on a projeiH noted previously (E. S. U., 54, 
p. a34). 

lleport of analyses of samples of seed ('olleeted in JVew York State, 

1925 (N. V. Htaie Dept. Farms and Markets, Agr. Bui 182 (1925), pp. 69).— 
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Tabulations show the purity, weed seed eonteut, and germination for 569 sam- 
ples of agricultural seed, 12 samples of timotliy-alsike mixtures, and 52 samples 
of special seed mixtures colb^cted during 1925 and analysed at the New York 
Stale Experiment Station. 

The official seed-testing station, N. It. Foy (Nciv Zeal Jour. Af/r., S2 
(1926) y No. 5, pp. SiO-SiH ) .—lliiQoviis of the average germinalion and purity 
and incidence of the principal weed seeds are tabulated and discussed for 8.14(» 
samples of agricultural seed tested at the New Zealand Seed-Testing Station at 
Wellington during 1925. 

Spraying and dusting experiments with weeds in 11)34 and 1935 [trans. 
title], P. Bolin {McJdcl Centralumt. Forsoksv. JordbrulcsomHidet [Sweden], 
No. SOS {192()), ‘pp. Ill, lig. 1; Eng. abs., pp. 106-110).— CAmihmea investigations 
in Sweden (K. 8. K., 54, p. 229) showed sulfuric acid solutions (2 t(» 4 per cent) 
to average more effective in controlling we(‘ds in (‘creals than solutions of iron 
sulfate, sodium nitrate, or brine, or du.-^ting wdlh Iloefer’s weed powd(‘r or 
calcium cyanamide. The greater average yields made by the crops spra>ed with 
sodium nitrate solution se(nn largely due to its fertilizing effect. C'alcium 
cyanamide similarly snr[Hissed Jloctcr’s wctal povv(i(‘r. I Ousting was not as 
ctfective as spraying in weed control. Best results wdtli powdered ch(uni<*a]s 
seemed to 1 k‘ had hy dusting the (‘roj) when \\e{ ^^itll dew. i. (‘., early in the 
morning, especdally when the dewy morning is followed hy a hot, sunny day. 

Destruction of the khaki weed, (J. T. WiiiTK {QuccnsliUid Agr. flour., 2S 
(1926), No. 6, p ol2). — Tlie khaki weed [Altcrnanihvra uchgrantha) , native of 
South America and said t(v be si)reading in jmrts of Queensland, IkS report<Hl 
to be easily destroyed by common salt at the rale of 1 to 2 tons t)er acre, A 
solution containing 0 2 i)er cent of arseni<‘ is also indicated as effective. Hand 
grubbing is best in small areas. „ 

Some crops subduing weeds [trans. title], V. P. Stkuvk {Trudy Pnkl. Hot. 
i Selek. (BnJ. Appl Bot. and Plant-Breeding), 16 {1926). No. S, pp 111-119: 
Eng. (lbs., p. 119). — Potatoes, suiiiuku* fallow, llax, Bfas.sica rapa, and a mixture 
of vetch and oals showed ability to siippi-ess w«‘eds in the order given during 
three years at the Marussino ("i'arnhov) Experiment Station. The seeding rate 
and the individual development of tln^ croji seiuned <»f (‘ssential imiKirtance 
Too thick seedings showed as many impiiriljes a'^ thin one^. Only normal 
seedings could smotlim- w’eeds AV'itli iimmial seedings tin* W(‘eds are subducal 
most cff(‘ctively hy crops vvJmse grow th curve jiarallcls that of tin* weeds. 

Three important perennial weeds of Colorado, V. E, UooEits, L. W. 

EELL, and L. B. Danifxs {Colorado Sta. Bui. :iJ3 {1926}, pp. S~lo, jigs. 7). --(Con- 
trol methods are outlined for iienmnial weeds, with descriptions and siKMdflc 
information for tlie eliimiiati<m of wild morning glory or bindwiH^d {Convolvu- 
lus arvensis) and the two poverty weeds, wmolly Franseria (F. tomentosa) and 
lesser marsh elder {[va axillaris). 

Idaho weeds: How to know and control themi, ,1. O. Ayres, II. W. Hpl- 
BERT, and C. B. Ahlson {Idaho Agr. Col. Ext. Bui 05 (1926), pp. 73, figs. 32).— 
A general disc-ussion of weeds and their control, with stiecitic information on 
weeds imixirtant in Idaho. 

Weeds of cultivated crops in the district of IVrgamiiio, Buenos Air€‘s 

[trans. title], L. R. Parodt {Bev. EacuJt. Agrou. y Vid Buenos Aires, 5 {1920), 
No. 2, pp. 75-171, pis. 7, figs. 19).— The characteristics and habitats are indi- 
cated for the (‘ommonest weeds in ('ultivated crops in the district of Pergamino, 
northwest of Buenos Aires. The w(*ed flora in the flax and wheat seed are 
described, with a determinative k(^y to the w(»ed seeds, based on Htru(*ture. 
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Weeds: Their indent! ficati on and control, M. P. Tullis {Saskatchewan 
Dept. Apr. Bui. 57, 5. ed., rev. and enl. {D126), pp, 8^, figs. lid ). — Practical 
information is pjivon rej^arding: weed halnts and on the cuiitrol and eradication 
of annual, biannual, and peremnial weeds The characteristics and illustrations 
of the plants and seeds of weeds imiamtant in Saskatchewan are presented to 
aid in identitlcation. 

HORTICULTURE 

[Horticultural investigations at t’heshunt, EnglaiidJ {E,rpi. and Research 
Sta., Cheshunt, Herts, Ann. Hpt., 11 {11)25), pp. 8-57 ). — ('oniputed acre yields 
for tomatoes receiving top. ba^e, and combined top and base dressings of ma> 
mir{‘ were 40.(), ,*19.2. and 42.8 tons, respectively, a reversal of the previous 
season's results (E. S It, 5»‘>. p. wlnm the base treated plants were 

slightly in the lead Ai)plications of graduated amounts of phosphorus, nitro- 
gen, and potassium to tomatoes sh<uv{*d no benetit from the phosphates, regard- 
less of the amount Appli(*at ions of sulfate of ammonia not only nK-reased 
yields hut nalueed the iKU'ctmtage ot blotchy fruits. Sulfat(‘ of ])ota^ii was 
also eff(‘ctiv(‘ in decreasing hlotcli.\ fruits ami in stimulating yields. Indica- 
tion that the maximum (*ffecti\(' apjilication of fertilizers had been reacht^d in 
the tests was shown in redu(*ed \i(‘ids on plants receiving double the usual ap- 
plication of artiticial fertilizers In tomato variety tests Radio and Ailsa Craig 
gave th(‘ highest .vield^. 4.*i I) and 4,‘U> tons ixr acre, res]>ectively. 

In studn‘s coneirning the reMluction in yi(‘ld of the tomato crop resulting 
from the continuous us(* of th(‘ sanu* soil, the maximum .viidd, 70 1 tons per 
acre, was oht aim'd (»n manured plats allowed to lie idle in 102.'> and 1024, 
balding t<» tlN‘ suggestion that In'tter results might be obtained with compost 
heajjs to which the m'u‘^sary Ortilizir*' ar(‘ added long in advance, ratlnr than 
by applying raw materials direcllv to the plants, ’Plie application of grass 
cuttings restored th(‘ > lelds to practically th(‘ first .vear’s standard, suggesting 
the value of gri'cii inainires in snil rcaiovalion. 

Work with enenmhers ciuitimied to show the value of sti'iim sterilization. 
However, the character (»f the weather f<»llowing planting determined the bene- 
tlts of steaming, Th(‘ apjdieation of animal manures following steaming gave 
lH)or results, a net los> of 23 ikt (*ciit Ik'Iovv the emitrols. The admixture of 
aslit's in the soil was lieiu'ticial A lajer of gravel beneath the cucuiuher beds 
ga^e exeidlent result^, as did the turning under of a mustard cover crop. 

Steam stmalization increast'd the yields of plats from 28 tons in 1921 to dl tons 
in 1925 iiie eoinhinat ion td' ^tt'aming with eresvln* acid treatment gave excel- 
lent results. suggi“'tiiig the d(‘.*<iral)ilil \ <»f eombmiiig ehemieal and heat sterili- 
zation. - & 

Carbon dio.vide iinestigatioiis, o. Ow i x and T. Smail {JJ.rpt. and Researi h 
Sta., i'heshKUt, Ji(‘r(s. \nn. J\pt., 11 {ld25i. pp. 1 1V~lJ2).—\i^ in the preceding 
year (E. S R., 53. p (HO), an im ia an* in the amount of t‘arl)on dioxide in the 
atmo.siihere of grt‘enhous(*N increa^t'd tlie yield of lomato(\s. in this instaiu^e 
over 20 per cent above the controls, (iieuinher yields were aKo iiuirkedly 
benetited. TreatcMl plants ol both stHMues wen^ more vigorous at the (uid of 
the growing season than control plants A eominereial apparatus for liberat- 
ing carbon dioxide failed to give ,sutrieieutly high eonemil rations of gas, but the 
decomposition of .sodium bicarbonate in large earthenware vessels was 
successful. 

Dry-lniul gardening at the Northern Great I’hiins Field Station, Mandan^ 

N. I>ak., T. K. Killand (f/. S. Dept. Apr. But. lJf27 {1926), pp. 16, figs. 6*).-— 
Information is offered upon climatic relations, rotations, varieties, time of 
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planting, time of maturity, yields, and the general performance of various 
species, with suggestions upon vegeial>le growing in the northern Great Plains 
area. 

Sweet-corn breeding experiments, K. Sax {Maine Sta. BuL 332 {1926), pp. 
IIS-IU^ figs, li). —Poll owing a brief discussion upon sweet-corn improvement, 
the author suggests that the decrease in vigor generally accompanying self- 
pollination is more likely due to the recombination of hereditary factors in a 
more or less pure homozygous condition than to any injurious effect of tlu^ 
process itself This was shown in the fact that no significant differences wer(‘ 
found in the height of plant or the weight of ear of P, plants, whether inbred 
or crossed among tlumiselves. The second generation of crosses between Golden 
Bantam and Black Mexican yielded black, yellow, and white kerm*ls in the 
prai>ortion of 12:3:1. The white segregates bred true, were of high <piality, 
and proved valuable for ( lossing with other varieties. The progeny of crosses 
l)etween inbred strains, especially those from different sources, wer(‘ usually 
about twice as producti\e as the inbred parents and were fiXHiueiitl.v much 
more productive I ban tlu' original parents. 

Crosby corn reached canning maturity about 35 days after the first silk ap- 
peared and nanained in good canning condition for approxinuilely 5 days. 
The comparatively long period of retaining ipiahty is considered one of the 
principal reasons fcu’ the suiierionty of Maine sweet corn over tluit grown in 
sections where higher temi)eratures )>revailing at time of maturity tend to 
hasten changes in comjiosition, 

A prelimmary report on tlH‘ blooming and fruiting period of the tomato 
plant, W. CoRimiT {tU'pl, <uui Bc'^vanh l^ta , (Itrshunt, Bats, Anv. Rpt„ 11 
{1925), pp, 132-135, fig. I),— Daily reeords taken on the dt'velopment of toinaf'> 
plants showed periodic (haiiges in the length of time elapsing hetweeu^thr 
opening of the blossoms and tlu‘ iiptuiing of the fruit. This iieriod lengthened 
through the third truss hut decrcas(‘d in the fourth ami lifth. and had a tend 
ency to again lengthen thereafr<*r. 

The fruiting habit of the tomato, Kk\sso\\hka (hn ftmcnie / Ofrovoirann 
Poniidordie Pr:^}f Rdznyrh Vormneh Pt (nradzenia Rosiin. hiakon : yakhnietn 
Ton arzystira Ogrodmvzcgo, 1926, pp. 20, figs, // ,* Png. (fhs, pp. 19, 20).- - Studies 
at tlie College of Agricullur(\ Warsaw. Poland, indicated flint in pruning the 
tomato the natural hearing halul of the \arii ly mu.st he cfinsidcnal Varieties 
tending to produce large clusters on the 1 ow(t jiart of the stern may Ik* pruned 
lower than those tending to hear their h(*st fruits liigher up the st<‘m. Pruning 
gave an increased yield of early ripe fruit. 

The manuring of toinut<»es, H. Tikimas (Jour. Min. Agt . [fU, Brit.], 33 
{1926), No. Ji, pp, 2P/2-S'i6) - In a giecnhoiist* te.st at the Kirton Agricultural 
Institute, England, tomato plant - fertilized with organic manures yielded more 
and better grade fruit than plants treated witli inorganic materials. Of three 
Hiibslances, dried hlood, guano, ami fish nu*al, blood was most effixtive. 
Steamed hone meal proved a betti'r sounx of phosphoric acid tiian did suja^r- 
phospliate. 

Some factors influencing the period of blossoming of apples and 
plums, K. G. Hatton and N. H. fhujBB (Bast Mailing [Kent] Rescareh Pta. 
Ann. Upt, 1924, PP- 81-86, pis. J).— Data recordinl on the hlossoinhig of apple 
trees budded on ordinary mixed coinmerrtal fruit stocks showed a natural 
grouping of varieties into early, midseason, and lati^ s(*ason, indleating that 
the effect of the rootstock was not dominant over that of the inherent varietal 
characters. Although the blooming iHTiods of the earliest and the latest 
varieties generally overlapped, in some cases this overlapping was not enough 
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to insure satisfactory pollination. Heasonal condition.^ had a marked effect 
upon the length of Ihe blooming i)eriods. Observatif>ns on uiipruned and pruned 
trees of a slngb' variety showed that pruning delays blossoming. In one case 
the unpruned trees bloomed 15 days earlier than the pruned. A well-defined 
effect of rootstoekvs on blooming period was noted in plantings of a single 
variety budded on a tiumber (»f different stocks. 

Physiology, K. C. Knight (hJant MaUmg [Kent] Research Sta. Ann. Hgt. 

/>/>. JtOS, -Investigations conducted by the Kast Mulling llesearcli 

Station in eolluboration with the plant i>hysiology department of the Imi>erlal 
College of Science and Technology indi(‘ated that the transinration rates of 
leave.s of different apph‘ stocks were diffenaitly infiueiiced by the same factors, 
whih' a single \ariety worked on the various .stocks failed to show any sueh 
differen(*es. IIene(‘ th(‘ author eoneludes that the effect of stock on scum can 
not he attributed to transpiration differences. 

Stmlies in hardwood cutting pr<>imgation indicated that callus formation is 
favored by high soil moisture content, while sod aeration favors root forma- 
tion. Attempts t(» intluence looting hy the introduction ot various substances 
into the enttiiigs failed to yield satisfactory results Notable variation was 
rt'corded in the rooting ability of plum seedling stocks. Myrobolan 15 generally 
rooted 70 jier eiuit wliili* Myrobolan A, and D gHVC‘ l(‘ss than 10 iK*r cent. 

ObsiTvat imis upon sottw'oud cuttings sbow'cd that varieties differed markedly 
in the optimum time tor taking, in the best rooting media, etc. The Mahaleb 
and soni(‘ of the Aust('ni chmiies, which root wdth ditllculty by stool and layer 
and not at all iiom baidwood cuttings, may b(* r(*adily rooted with softwood. 

'I'he insiMtioii (.f two (»r three buds upon a certain st<Kk resulted in less new' 
stem and more blossom bmls ]K*r braiieh, iiidieatiug that (piantilative factors, 
apai'l^troin (li(‘ normal infineme ol the nadsloek, may affect the grow’th of the 
tr(*e. 

On ** burr-kiiots ’’ of fruit tre#‘s, K (i Hation, H, Wokmalu, and A. W. 
Witt {'hnir. /'o/ao/. and Uatt. S< i . 5 i/.Vai. Ao d. pp. pin. 2 ). — liased 

oil jiropa nation ti'sts and microse<»pic (*xaminations at the Kast Mailing Uesearcli 
Station, the authors conclude that burrknots are a normal ehaiaeteristic of 
lertaiii apple tree'', thus c(trroborating tin* conclusion'' reached in the I nited 
States by Swiimie (K S U , oH. p spi). A ie\iew of early Knglish horticultural 
Iderafuie and obseiwatious among j)ractieal growers showed that knot-bearing 
limbs tune long been etuisidered a^ favored propagating material beiaiuse of the 
ea>.\ rooting tendeneies. 

Two years work with taMiHiierciai fertilizers, (' 0. Vincent {Idaho t^tate 
lloit. Ax^toc, /hoc., d} pjt .Pt jo'i.- -Two gears’ records of yields obtained 

by tlu‘ Idaho Kxperiment Station following (be application of various tertilizer 
matmaals in a[)i>h* orchards at I>aUon (iardens and lawviston, and in atiple, i>ear, 
and prune (nebards in the viidiiity of Moscow’, faiUal to show’ any profitable 
results from fertilizin’ ireatinmit*' 

Adsorption as a means of deteriiiiiiing: ridativt* hardiness in the apple, 

S. lnn\N and A. L. Kakki {Idaut PhpHiol., J (/.hgd), A'o. d, pp. — 

Determinations made at the Iowa Slate (hdlege with the aid of a i-olorimeter of 
the amounlH of various dyes adsorbed from sidution by tlu‘ ground ti.^Mie of 
apple twigs of 22 varieties eolleet^sl in November, lfi24, at Sbenandoali, Iowa, 
showed in the I'ase of methylene blue and malachite green a definite alignment 
ill accord wdtb established hardiness. The results of the studies are believed to 
indicate rather (‘omdusively tliat the hydrophilic colloids are able, by virtue 
of their relatively enormous adsorptive surfaecvS, to bold w'ater within the cell 
and prevent death from the dehydrating force of freezing, and that the prop- 
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erty may be measured quantitatively by adsorption of aniline dyes from 
solution. 

Some results of apple pruning in New Jersey, A. F. Mason {Venn, ^tate 
Hort. Assoc. Proc., 66 {1925), pp. 9-12). — Tbe severe pruning in 1923 of over- 
grown, bushy Koine Bejiuty apple trees resulted in decreased yields the season 
following the pruning. However, in 1924 the pruned trees out>ielded the con- 
trols, and in both years the pruned trees produced a much higher percentage 
of high-grade fruit. 

Progress report on apple root stock investigations, G. T. 8pinks {Jour. 
Bath and West and South. Vouniics Soc.. 5. ser., 20 {1925-26), pp. 18S-187 ). — 
By the process of layering, selected apple stocks, described in an earlier report 
(F. S. It., 39, p G45), were sutliciently increase<l to furnish material for bud- 
ding to standard varieties. An examination of llie root systems of clonal 
stocks w'orked witli the Lane Prince Albert variety showed considerable differ- 
ences in type from thos(‘ of the parent rootstock. Realizing that stock propa- 
gation ])y sci‘d is a moie rapid and economical latdhod of propagation, the 
author has budded seedlings of knowm parentage t<‘ tin* Stirling Castle variety. 
To test the effect of quantiiativt'^ facloi's a lot of scHHllings (d’ unknown parenlag(‘ 
wore w’orked with the Lramley Seedling, following candul grading a(‘cording 
to the size and diaracter (d’ the root systems. Seedlings of fruits which breed 
fairly true are being studied as regards tlieir stock value. 

Cherry stocks: Their behaviour in the nursery, N. H. iJm hh and A. W, 
AVitt {Bast MalUnp \Krntj Research Sta. Ann. Rpt. 192 ff, pp. 87-92, pi. 1 ). — 
A comparison of selc'cled clonal variedies of cherry stocks with ordinary mixed 
commercial seedlings showed the superiority of tln^ clonal \arieties. In 14 
asexually propagated stoc'ks, 94 per cent of the trees were read> for budding 
at 3 years of age. At the .'-ame lime seedlings at 4 years contained les.s^than 
34 p(T cent of comparable plant'!. Analyzed statisticall.N , aH-ximl stocks were 
found to be \cry iiiucb more uniform. 

The peach orchard from cleared land to bearing trec\s, A\’. S. Andkuson 
{Mississippi Sta. Cue 66 {1926), pp. //).- -lirnd’ tlin^dions are given for the 
selection of varieties, planting, cultivating, fertilizing, pruning, and the con- 
trol of i>ests. 

Studies in the root and shoot growtii of the straAvberry in season 
11)24— '25, F. T>ail and (J. K T. Manx {Join, Bath and Ud'.vf and South. Coun- 
ties Soc., 5. scr., 20 i 1925-26), pp. 190-199, pl.s. 3). — t >bseiw atioiis upon Koytil 
Sovereign stiawbcrr.v plants deflorated in the spring following tlieir sedting 
in the held showed them to be much mon* vigorous in the weeks following the 
natural fruiting season tlian comparable untn^ated plants. In respect to season 
of i>lanting. Sir Jo‘'‘e]jli Paxton jdants set in early SeptemlH^r madt‘ much more 
satisfactory growdb than Ibo.se set in late OctolxT of the same year, lleep 
planting was much le.'-s Iiamifnl than shallow planting. The trimming of the 
roots of young strawberry ))lant''j had no effect upon the ultimate condition of 
the plants, altlnaigh it resulted in the devehqmieiit of more now roots. 

Banana investigations, .1. S Dabh (Prop. Apr. {Trinidad], :l (1926), No. 8, 
pp. 167-169).— Time of planting studies at th(^ Imperial College of Tropical 
Agriculture, Trinidad, with suckers of the (Iros Michid varudy indicated the 
inadvisability of planting during the dry season. Furthermore the plants which 
survived were li‘ss productive than those set out in favorable seasons. Ob- 
servations on several introduced lots of the Gros Michel banana failed to reveal 
any individuals resistant to Panama dLsease. Sugar cane served as an effective 
windbreak for bananas. 

Grenada Giant Fig bananas xdaced in cold storage at temperatures averaging 
48® F. failed to ripen satisfactorily, all the fruits turning black within three 
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weeks. However, when the bananas were subjected to a moderate cooling, 
about CO® for threes days and then lowering to about 4(S®, the fruits kept in good 
condition and ripened satisfactorily at between 60 and 70°. A third test in 
which Gros Michel and Canary bananas were included gave favorable results, 
indicating that all three varieties are suitable for transportation to distant 
markets. 

liegardiiig the curing of cacao, F. L. Stevens {Trinidad and Tohago Dept, 
Apr. Bui, 21 {li)25). No. i, pp. 27-X) : alno in Trop. Agr. 06 (1926), 

No. 0, pp. 328- dS3 ). — Experiments conducted at the University of Illinois with 
cacao pexis supplied by the United Fruit 0)inpariy indicated that a much 
higher grade product may be obtained by careful curing. Teiiii>eratur(‘s rang- 
ing from 40 to 60° C. (104 to 140° F.) maintained for several days killed the 
embryo of the seeds witlamt (l(‘stroying tl\e enzymes, which are believed by the 
author to be essential in oxidizing the (‘inbryo to t}u» d(^ired light tan color. 
Beans cured by tlu' experimental methcKh, w(Te miK'h freer from objectionable 
acidity than ordinary commercial slo<*k, leading the author to suspect that 
aciilily is probahl.^ due to yeasts and baeteiia wliich (*an not occur at the 
teiniM'ra lures utilizcsl in the studii'^. Oxidation proeeedi'd (sjually well, 
whether beans v\ ere submerged in water or were dry. 

(^iti*us-eultur(‘: Variety and root-stock e\p<*riiueiits at Tauraiiga, J. H 
O.wiDSON (;Vr<e Zeal. .h)n}. A[rr., 32 (J92fl), .Vo pp. 219-232, figs. 11) — Brief 
observations are preseiitt^d uiH>n the behavior of orange and lemon varieties 
upon various stocks, inc'luding lime and (Jitnin tnfoliala 

linpr(»\e]n( nt of lre<‘s by bud selection, E. S. \Vi:si iAg). (luz. N. Wales, 
37 {1920), \o. 0, pp. //09~'f73, jig 1) “Ohsorvalions at the Commonwealth (htrus 
Kesear(‘h Station at GritJilli, N, S Wales, nwealed instan<*es of hud mutation 
in oranges. 

Maiitirial experinuuits uitli eitrus trees, W. u O Bnuiinox and ^V. B. 
S'loKi'S {Agr c</: W nii x, 37 {I920\. An 0. pp. llecurds taken 

at Narara, N. S. Wales, upon thr(‘e plats of Valemna (U'aiige tre(*s, all rtveiving 
3 lbs, of hone dust and 3 Ihs of sup(*n)hoNphar(‘ per trt'e hut dlflering in t*otash 
treatments, showed iluit potash favoral)l\ intliamces yield and the size oi the 
fruit, hut has little <*dV{4 on skin texture 

Experiineuts on the germination of African oil jvalm seeds, K A CrinxEii 
{Malayan Agr. Jour., {1920), \o 'f, pp. 8j-87f --UlKsci vations upon the elTect 
of soaking in warm water and id ixnmersU)u in 1 per emit hydro^'hloric acid 
upon the rapidity and amount of germination i f Afriuin idd jialm seeds showed 
both treatmonfs to he slightly henetii'ial. liowxwer, in the (use of 5 per cent 
h.\ilrochlori(‘ acid germination was reduced. 

Growth and correlation in the oil-palm (Elaeis guineeiisis) , 'f G. AIason 
and C. .1. Ukwin (Ana. Appl. Biol., 13 {1923), Ao. f, pp, JDO-ffil, jigs. 3). — 
( ihserv'Htions upon 77 oil imluis growing mxir Ibaihui, Nigeria, showed that 
young trees have tw^o Uowerlug c>eles, one in the autumn and iuie in the 
spring, closely (corresponding to the periods of e<pial day and night. As the 
tn^es grow <*lder the sjuing dowering (\vcles tend to disaiiiiear, due, in the 
authors’ opinion, to the exhaustion of food reserves caused by the increased size 
of the hunches. The sex ratios of individual irws varied from season to season, 
the excess of male inllorescences be(‘oming jxirticulaiiy iioticeaide in the Decem- 
Ixir flowering iieriod. 

The effect on tea cro[> of a leguiiiinoiis crop while growing, H. R. Ooopek 
{Indian Tea issoe., Bei. Dept. Quart. Jour., 1925, No. Jf, pp. 127-131). — Heavy 
cover eroi>s of Cnjanus indirus, imiuced by large ai>pUcations of lime, had a 
deleterious effect on tea yields, reaching a maximum of 37 per cent decrease in 
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one Instance. The author recommends that cover crops of the nature of C. 
indicm be planted very early and cut down frequently to prevent competition 
with the tea. 

Practical soil sterilization !)y heat for glasshouse crops, W. F. Bkwley 
(Jour. Min. Ayr. [Oi. H02C)), No. 4, pp. 297-Slt, pi. /, figs. ^).— A 

comprehensive discussion of the principles and practices of soil sterilization 
based on investigations at the Experimental and Kesearch Station, Oheshiiiit. 
Of three methods, namely, steaming, baking, and cheini(*al ti'eatmeut, steaming 
is deemed by far the most eliicieiit. 

School and home gardens, (I L QrFAU (Lincoln, Nebr.: IJniversiiy Pub. Co., 
1926, pp. figs. L^S ). — A small handbook of practical information. 

Ancestral lines of the cactus, A. Berger (Die Kntiricklungslinicn der 
KaJcteen. Jena: Cnstar Fischer, 1926, pp. IY-{105, figs. 87 ). — The botanical 
relationships and probable t)rigin of various forms of cactuses are discais.sed. 
It is considered likely that South Am(‘rica was the original liome of the cactus 
family. 

FORESTRY 

Ked alder of the Pacific Xortfnvcst: Its utilization, ^^ ith notes on growth 
and inanganient, II AI Johnson, K J Han/iik, ami \V. II (iiijiions (f . S . 
Dept. Ayr. Bill. Ufll (1926), pp has / h —liei] alder, described as the lead 
ing hardwood of lln^ I’a(*ilic Northwest, is, because of its (‘olor, naaliuin wadght, 
and ease of ^^orking, (*\(ensht‘ly us(*d in (1 h‘ niaiiufaclure of furniture, cabi- 
nets, etc. This pai>er <lisensses the distrdailion : sujiply , annual consumption, 
pro}>erties of the wood: s'^asonnig pra<-ti<'es: utilization by indnstrips: iiietliods 
of lumbering; transiuulation : stnnipag<‘. log and lumber valm's; eharufleristics. 
growth, and .viedd , and i)erp(“t nation of tlie sui»jJ,v Voliiim‘ tables ju> i>re 
seated, with notes on tlie nses ol the vood. and ji din^lorv of pi*odui‘ers and 
consumers. 

Utilization of dogwood and p<u‘siiiiinoii, J, W <’rNo *s'. Dept Aar. /fa/ 
I 4 S 6 (1926), pp. 'p'l, figs 2^i) — l>ogwood ami ]»erslmii)on woods. Ixs-ause of thiar 
hardness, toughness, tiiien(‘ss of texture, and smootli wearing (pialitics, are 
highly priziHl in the manufacture of .shiitth*s. bobbins. malh*t Inauls, ludleys, 
golf-club beads, and imm} other articles q'bis j)aper diseuss<*s the present 
distribution and tlie extent (d tlie ''iqiplies ol the two woods. lb(‘ annual cut, 
metliods of cutting and handling, structure and physical and im'cbanieal lu-op- 
erties of the wood, the manufacture of shuttle blocks and other products, and 
substitute siK?cies witli notes on tludr jK>.ssible value. ^ 

The mahogany tree ftr.ins title j, A. C. Noi;rf;K e'I m... {Dept. Landb , Ntjr. 
en Handel Nederland Jndie,, Mcded. Proefsta. Dnsrhir , No. /.7 iJ926), pp. 
lI-\-125, pis. 30; Eng. abs , pp. 9J-DU ). — Information of a general nature is 
given concerning spioit's fnrnisbing commercial mahogany, the distribution of 
the trees throughout the world, and the silvicailtural re(|uirements. 

An elementary inanuaJ on Indtiin wood technoh)gy, II p. Brown (CaL 
cutta: Govt, 1923, pp. Xll 1^-127, pis. J,7, figs. 2). —Original information is pre~ 
seated ni>oa th(‘ gross and anatomical structure of imporiaut Indian wmods. 

DISEASES OF PLANTS 

^ [Plant diseases and plant protection!, Schandkr (Lnndw. Jahrb., 60 (1924), 
No. 2, pp. 162-191 ). — Results obtained from a considerable number of tests of 
protectives against common diseases affecting important plants are presented, 
with a report and discussion of meteorological conditions in the Provinces 
Grenzmark and Brandenburg east of the Oder. 
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Spray injury, H. C. Young and K. O. Walton (Ahs. in Phytopathology, U 
(19H), No. 1, p. 6t ). — A study of spray injury to apple, pear, and peach showed 
that injury following sulfur sprays could I>e classed as edge burn, leaf scald, 
and gooseneck with lime sulfur, and injury following scab, and yellow leaf 
with most types of sulfur sprays, (lopjier spray injury was as serious on 
leaves as the sulfur sprays and caused russeting on the fruit of Greening apples. 
Weather conditions are believed to influence the amount of injury. 

Colloidal sulphur as a spray material, H. C. Young (Abs. m Phytopathol- 
ogy, IJf il92It), No. 1, pp, 01, G2).~~A preliminary report is given of tests of the 
fungicidal value of (‘olloidal and precipitated sulfur in New York, Pennsylvania, 
Virginia, Illinois, and Mi(*higan. In all States both mixtures controlled seat), 
and there was no injury to foliage execia with one application of colloidal 
sulfur in New York. When applied to ])<‘a(‘b(‘s. iirap(\s, cherries, and fiears 
colloidal sulfur slightly injured tlK‘ foliage in sona* instances, but the precipi- 
tated sulfur (‘uused no damage* 

Colloidal sulphur as a spray material, il C YouNti (Ann. MiMHOun Bot 
tiard. 12 (1920), No. 2, pp. ISS- lJ^A ). — heeorif studies (E S. U., oh, p. 1145) not 
in aeeordan<'<‘ with ('onditinn*^ in most of the sulfur s]H‘ays in gt^neral use. led 
to exiHU’imentatioii testing th(* eom])arative values of representative sprays 
in a (‘ommereial way Altheugh ttie siaisoimi conditions made it diflieult to 
draw delinite <*on(’lusions, (Ik* results sliow that the precipitated sulfur wa.s 
not fjiiite so effective as linn* sulfur, although it was mor<* etfective than dusts, 
dry mix, or wi'ttahh* sulfur. Its valm* c\ce(*ded that of lime sulfur on account 
of comparativf' fi’cedoin from foHai e injur.\ ami high i»ei‘(.*entag(* of clean fruit. 

Precipitated sulfur sh<»wed no spray injury to ap]iie loliagc or young peach 
leaves, ('olloidal sulfur can^eil .souk* burning, hut tins was nm economically 
iinp<a4ant. 

Gn sweet and sour (‘licrries, grapes, and plums, colhtidal sulfur caused injury 
in tb(‘ form of burning on grains, while jins ipitated sulfur cuumhI none in any 
case Both showed infericnity in cases cued as n^gards adhenuice. 

('ominereial pnuluct.s listed aie expectisl to jiroNe fungieidal, provided their 
reaction ikuiiI is around i>H 12 o 

Experiments with inoculated sulphur for scab control, ,]. (h Lfauh and 
it. (\ UosE (Abs in Phptopof loflogy. J So }. p. .>7). — KxjHTiinents with 
inoculated sulfur are sai<l to lia\e >i(*lded variabh* n‘.snlts. and the tyi)e of .soil 
on \vhi(‘li lh(‘ sulfur is apjilied is b<‘lie\ed to infliK'me the cffei’tiveness of the 
treatment, 

Kusarium eiilmoruiu in Oregon, it« varieties and strains that cause dis- 
ease of cereals and grasses, ,1. P. Bose (4Av. in VhytoiHithology^ 1/f (192't), 
So. 1, p. Jjp), The author claims that in addition to F. cuhnot mn there tire in 
Oregon at least three varudies and one strain, all of which cau.se disease in 
Triticum, but in dlflereiit degrcH^s. P. cnlmonim and closely allied forms 
attack wheat and oats, and F. euhnonim IvteiuH attaiks wdieat, oats, corn, rye. 
barley, and various grasses. 

Fiisarium cnlmonim var. leteiiis, a cause of disease in cereals and 
grasses, J. P, Bosk {Ab^. in Phytopathology, (192^f), No /, p. 50). — As a 
result of laboratory^ greenhouse, and tield exTHTimeats it was found that this 
fungus eaustal a seedling blight of spring and winter wheats, as well as dis- 
eased conditions of mature plants of barley, oats, rye, and s(*veral grasses. In 
controlled liuxailation e\TK»rlments (lie fungus was found to cause a severe 
stubbing of wheat. 

A bacterial disease of broomcorii and sorghum, C. Elliott and E. F. 
Smith {Ahs. in Phytopathology, 14 (192i), No. 1, p. J^H). — Broomcorn, sorgo, 
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grain, and grass sorghums are said to be attacked by Bacterium andropogmi, 
sorgos being most susceptible, grass sorghums most resistant, and the grain 
sorghums intermediate. Attempts to infect maize and millets were unsuc- 
cessful. 

Mosaic cross-inoculation studie.s, O. H. Elmeu (Ahs, in Phytopathology, H 
il92i), No. 1, p. 55).— The transmission of mosaic is reported from 14 other 
genera of plants to tobacco; from 8 genera to tomato; from Curvurhita m08~ 
chata to cowpca and soy bean; from tomato to C. moschata ; from eggplant to 
cowpea; and from tobac^co to Martynia louLsiana. 

Wheat resistant to mildew, Eryslphe graminis, E. B. Mains {Ahs. tn 
Phytopathology, 1 iJ92li), No 1, p. .}8). — Tests were made of 650 strains of 
wheat grown under gn’eiihouse eonditions to determine theii’ susceptil)ility in 
the seedling stage to miidew. Several varieties of bread wheats were practically 
immune, while among the other wheats KbapH, Vernal emmer, and einkorn were 
outstanding in resistance. 

Copper carbonate prevents stinking smut {U. S. Dvpi. Agr., Mine. Virc. 76 
(1926), pp. h, fig8. 2) — Directions are gi\en for tlie use of (‘opi)er (‘arboiiate for 
the contral <>f bunt or stinkmg smut of wheat 

Relative susceptibility of red clover to aiithraeiios<‘ and mildew, J. Mon- 
TEiTH, jiv. in Phytopathology, (192Jlt), 1, pp. 6J, 6,i}. — Italian clovers 

whi(h are suscetUible to anthracnose are most resistant to mildew, while some 
American strains which are resistant to anthracnose are very susccptlhle to 
mildew. 

An investigation of clover root rot, IV. J. Yofno {A6,s. VtiViopaiholoqy, 
IJf {192Jf), No. 1, p. The author <‘la!ms that some sjiecics of Eusarium as- 
sociated with clover r(»ot rot are weak parasites wliich infect clo^er hut require 
the cooperation of olJiei' (ieleterious agimcies to cause serious damage. 

Experiments to show the eft'ects of certain seed treatments on corn, C. S. 
Reddy and J. K. Holueut ( t5s‘. tn PhytopaUudogy, l/f {J92'f), No. 1, pp. Jpf, 
J/o). — Tests are reported of the effect of tnsiting corn with a nuinl)cr of seed 
disinfectants used in various ways. 

Eormaldeliyd(‘, cal<*inin h.>]K>chlorite. eoi i-oshe sublimates and copjier sulfate 
tr(*atnients decr(‘ased stands and yields No detrimental elTects, and frequently 
increased stands, folloned (lie use of ChIoro]>hol on nearly disease-free seed, or 
ill composite sauj])les of corn infected with Fusariuni. CVqdiaiosporiuni, Diplodia, 
and scutellum rot Theie was an increase in stands and yields from Diplodia- 
infected seed treated with Chlorophol, and a (h^crease from ('onu>o^ite seed 
samples infected with Ccphalosimrium, Fusarium, and sculellnm rot. 

Second progress report on .studies of eorn seed germination and the 
prevalence of Fusarium moniliforme and Diplodia zeae, 11 Melchichs 
and C. O. Johnston (Abs. in Phytopathology, IJ/ (J92tf), No. I, p. 45 ). — In (‘on- 
tinuation of jirevious oh.servations (E. S. U., 5:i, S50) the authors report that 

practically every ear of commercial white and Pride of Saline corn examined 
was infect(*d with either or both F. moniliforme and 1), zcae. D. zeae varied 
in its occurrence from year to year, but F. moniliforme was always abundant. 
Freedom from F. monUijormc is not con.sklered as important as seedling vigor in 
securing a stand and yield of corn. 

Common molds of corn seed In relation to yield, (\ D. Shkkmakokf (Ab8. 
in Phytopathology, 14 (192//), No. 1, p. J/6), — Field experimiuits are said to indi- 
cate that corn seed freed from Fusarium moniliforme did not give any better 
yield than untreated seed of the same corn. The author concludes that under 
the conditions of his experiments contamination of corn seed with the mold had 
no effect on the yield. 
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Kelation of Internal cob-discoloration to yield in corn, R. A. Jehle, F. W. 
Oldenbukg, and C. E. Tempjle {Abs. in Phytopathology , H (1924), No. 1, p. 46 ). — 
Plats of corn were grown from seed taken from ears, the cobs of which were 
divscolored, and from ears that showed no discoloration. A correlation was 
shown between internal cob discloration and yield of corn which was pro- 
nounced on light sandy and poor clay soils. 

Corn resistant to rust, Pucciiiia sorghi, K. B. Mains, F. ,T. Tkost, and G. M. 
Smith in Phytopathology, 14 {1924), No. 1, pp. 41, 4^)‘--N report is given 

of tests of alK>ut 2,K00 i>lants of 15 selfed varieties of sweet and 5 selfed 
varieties of dt'iit (*orn to determine their susceptibility to corn rust. Varying 
resistances were noted. Ten varieties of sweet and all dent varieties i)ro- 
duced some resistant individuals. 

Studies of aiitliraciiose infection in cotton seed, V. A. la nwin {Abs. in 
Phytopathology. 14 (1924), No. 1. p. o2).— A snininary is given of investigations 
on the control of cotton anthracnos(‘. Seed stored for three years under labora- 
tory conditions was found safe for planting. Heating and drying the seed 
did not control the disease, and didinting seed with sulfuric acid, followed by 
sterilizing with corrosive sublimate, reduced but did not eliminate it. 

I^hysalis and cucurbit mosaic intertransmisslble, AI. N. AValker (Ahs. in 
Phytopathology, 14 {192 f(). No 1 p. 06). — Inoculation experiments have shown 
that mosaic of Phy,vi}\x sp. and cucurbits is interchangeable. 

Experiments on the control of cucurbit mosaic, S. P Doomttle and M. N. 
Walker hi Phytopathology. iP)}4), V 5L').--The elimination of 

])okewtK‘d, milkweed, Physali^ i^PP , and wild cucumbtT ])racticaUy <*ontrolled 
mosaic disease of ciK'ninbers. 

Further investigations on (he pasmo disease of flax, W. K, Bkentzpl (AJts. 
m Jhiyfopathology. 14 (1924), No /, pp 4 ^, 49 ). — Additional information is ]u*e> 
seated regarding the disease of tlax caused by PhJyrtatna hnicola (E. S. K., 53, 
p. S51). 

Tipburn of h^ttuee, R. i\ ITiompson (VoIokhIo Pin Hu\. 211 (1926). pp. 
3-Sl, fign 6 ). — 'the results are gnen of thre(‘ years’ fiehl and giwnhouse studies 
of some of th(‘ factors involved in tipburn injury, and the data presented are 
said to give a new asjHH-t to the physiology of lettuce tipburn. The author 
claims that the generally accepted supposition that the disease results from 
e\<'is^ive Inss o( water from the leaf has not been substantiated by his ex- 
pi^riments. 'the failure nad with in every attempt to produce tipburn by 
subjecting plants to conditions favorable for rajdd transpiration, in contrast 
with the ease with whh'h the disease can lie produced under other conditions, 
indicattxs that the injury does not result from desiccation (►f the tissue. Fur- 
thermore, high humidity was found to be favorable for the development of 
the disease. Th(» devehdummt of tipburn in an environment of very reduced 
light intensity, at a temiKU'ature near 70° F., and under conditions of high 
humidity, is believed to (‘llminaU^ the possibility of its resulting from direct 
physical injury i>y heat, light, or dry atmosphere. 

Summarizing other conclusions, it appears that lettuce plants high in sugar 
content are more resistant to tipburn than those low in total sugars. Diseased 
plants are usually more succulent than healthy ones, and excessive irrigation 
favors the development of tipburn. Light w’as found to have little influence 
as a causal agent, practically all the burning occuring in darkness. The 
disease is said to develop under conditions favorable for active respiration, and 
the indications are that it is a respiration phenemenon due to excessive ac 
cumulation of resj^iratory products. 

It was found that the conditions which limited the rate of growth reduced the 
extent of tipburn. Limited water supply, low temperature, concentrated 



50 


EXPEBIMENT STATION BECOBD 


[Vol. 86 


soil solution, and root binding when grown In pots, all resulted In checked 
growth and less tlpburn. 

Formaldehyde and other disinfectants in the control of lettuce diseases, 

W. S. Beach {Pennsylvania ^ta. Bui. 202 {1926), pp. S-28, figs. 7). —The growing 
of lettuce in the oium field, coldframe, or seed bed is said to bo seriously 
affected by attacks of ^elcrotinia sclerotiorum, Botrytis sp., S. minor, and 
Rhizoctonia solan i. 

The author conducted a series of exx>eriments at the station field laboratory 
at Bustleton, near Idiiladelphia, for the control of tliese diseases, especially 
lettuce drop caused by aS^. sclerotiorurn. 

As the result of tests of various treatiaeiits (‘xteiiding from 1919 to 1920, 
lettuce seed beds treated with formaldehyde showed a reduction in the prev- 
alence of sclerotiorurn, and swdlings transplanted to the field showed an 
increase in the jKwentagt‘ of stand with secd-hed treatment. In the trans- 
planted crop the control was mainly that of Botrytis sp. and R. solani. Treat- 
ments with formablehyde gave a largely increastHl return only when the soil 
was used primarily for the growth of lettuce seedlings. 

An investigation of the killing (‘ffect of formaldehvde upon the sclerotia of 
*Sf. seJerotiornm in garden soil at the laboratory showed that efficient destruc 
tion of (he sclerotia occnrr<‘d when lu^ar the snrfa(*e of the' soil The treat- 
ments were less effective than those reporpal by Krout (K. S. H, 49, p 2491, 
due, it is believed, to the heavier nature of the soil, ])n‘venting the thorough 
distrihutiem of the fungicide. Factors of imtK)r(ance to la* consideretl as 
favoring the eflicien(‘y of formald(‘h> de (*ontrol of lettuce drop are a damt) 
condition of the schu’otia prior t(> treatment, a loose or friable condition suit- 
able to the soil, and the working of the sod in tin* course of treatmi'iit to aid 
the f‘ven cli.strdnition of the disinfectant. 

In the author’s exiRTimeiits formahhdtyde was spread upon the soil in v(*ry 
concentrated strength followed by the application of ^\ater This did imt 
.show any difference in efficiency as compared with applications of a 1 : 100 
strength of formaldehyde, hut there was an imi:M>rtant .saving in the labor of 
application. 

The test of a considerable number of fungicides and cliemicals hc'-ides form- 
aldehyde for the control of drop showed that none were (dficient in redining 
the disease that were not injurious to the crop or too (‘xpensi\e for use 
Pocket atlas of potato diseases. — II, Plant e\ce[»tiiig tubers, (). Appkl 
{Taschenatlas dcr Kartoffelkraiih'fieitcn. If. Tvif. Biauihnkrankhettcn Ber- 
lin: Paul Parey, 1926, pp. [25^, pis. 20) — 7'hiH little hook, uniform in plan and 
treatment with the first volume. previou.sl> noted (K. S. K., 55, p. 47) and treat- 
ing of tulier diseases, deals with diseases of the rest of the plant, considered 
separately. 

Potato seed treatment tests in Manitoba, (i. R. Btsby {Abs. in Phyto- 
pathology, IJf {192ft), Ro. 1, p. 5H). — Neither corrosive sublimate, copper sulfate, 
copi>er carlxaiate, nor Semesan exerted any effect in preventing the development 
of black scurf in the soil. 8emesan increased the yield somewhat. Roth inocu- 
lated and lioninoculatcd sidfur reduced scab but did not lessen the amount of 
black scurf. All treatments gave better results In controlling sc*ab than black 
scurf. 

Loss of strength of mercuric chloride solutions used for treating pota- 
toes, R. P. White {Ahs. in Phytopathology, H {J92Jf), No. 1, p. 58).— Experb 
ments are said to show that the strength of a 1 to 1,000 corrosive sublimate 
solution, used to disinfect iwtato tubers, was retluced to 57.4 i>er cent of the 
original when 4 lots of whole tubers were treated, and to 12.5 im cent when 
cut tubers were so treated. The weakening of the strength of the solution is 
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said to be proportional to the surfaces exposed that may act as absorbers of 
the mercury ions. 

Spraying vs. dusting for potatoes, J. G. Leach {Abs. in Phytopathology, If 
No. i, pp. 57, 58). — Experiments conducted in 1922 and 1923, in which 
Bordeaux mixture, copijer calcium ai senate, and nicotine dusts were compared, 
show increase<i yields of 34 por cent for the liquid and 12 \)ev cent for the dust 
applications in 1922, and 9 and 3 p(‘r cent, respectively, in 1923. 

Some factors iiidtiencing t!ie dovolopniciit of potato scab, G. B. SANi-mn 
(.46^. in Phytopathology, Jf {J92f). No. 1, pp. 58, 59).— Kxiieriments under con- 
trolled conditions of moisture and temperature showed that a maximum of scab 
occurred in dry soils at from 14 to 22’ (’ (57.2 ((j 71.9'' F.) and soil moisture 
appeart'd to (*xert a ^'cater effect on the development tjf scab than tempera- 
ture. Scab developed in the drier soils, while moist soils tended to inhibit 
growth. Dry soils were more acid than the same soils moistened. Tubers 
were most susc(‘ptibb‘ to scab before tlu^v reached 9.5 in. in diameter. With 
the G()bbb‘r variety tin* niaxirnum infection occurred between 40 and 59 days 
after planting 

Further results in the inheritance of inimnnity to potato wart, F. Weiss 
and <J. B. Ohto.n in Ph ytopathology, JJf No /. p. 59 ). — Tests of 

first ^nm(‘ralion hybrid potatoes and a few Fj plants sbowinl in their reaction 
to wart discHM' that iinmiinily was <lominant and that recipnx'al crosses between 
immune and snsca'ptihle pa reads r(‘a(‘b*d similarly. Indications wore obtained 
of there bein^^ two faeioi^ prodiKinp: imiiiundy whicli a('t siiiinltaneon‘'ly. 

Infection-court in radisfi black-root, J. B Ivkmjuu'K ( I/m*, in Ph fitftpathoJ- 
o/y;/, i/9JiK Ao. /, p. (UH The natural wound at the point whore the s(*coiul- 
ary root enieri^es irom tla* (or(e\ <d the )>ninary root is said to be the avenue 
of inf(M'tion for the bbn k root tunirns { Rheospifrangiutn nphanuhnnaiuH) 

Th<‘ relaticm of Ohciiopodiiini inurale to curly-top of the sugar beet, 
K. (’aksaku and D F. Siahl {Abs m Phytopathology, (192^), So 1. p. 57). — 
Attention is called tt) tin* fact that leafbopiK^rs which winter on tnuralv do 
not transmit clirbt t<»p to su;:nr Ix^et*^ or prodinx' it in a ver\ mild form This is 
believ(‘(l dne jirobaldy to an attenuation of tin* xirus wiien pa'-sed through a 
resistant plant 

Sugar beet se^xl <li.siiif(*cti<Mi with formaldehyth* \apor and s(<‘ain, C. 

ItiTArnonn (Abn. in I^hyiopaihniogy, {192^), No. J. p. 68 ). — Exposing sugar 
beet seed halls tor 29 minutes to a mixtun‘ of formaldehyde vaix»r and steam, 
with a temfxTatiire of 140" F, was found \o kill fungus spores and bacteria 
associateil with the .seed hails Field t(*sts have shown in* diHrrease in germi- 
nation, and an incnaise in prc'ductioii from treatiMl swl is reported. 

Koot ciiscases of sugar cane in Porto Rico, M. T. t'ooK (Ahx. t/i Phyto- 
pathology, (/92p, No 1, p. 59).~ The author rerH>rts the presence of VoP 
Ivtotrivhum falcatum on roofs of weak and dead canes. 

Minnesota suiifiowcu* disease.s in 1923, .V. W. Hicxky and II. i\ Giujert 
(A&.S. in Phytopathology, tf (1921)), Afc /, p. bf ). — ►Simtlowei's are said to have 
be<ni defoliated in different sections of Miiine.Miia by Septiaia hvUanthi and 
PucHnia h e I ia n t hi- mollis. 

The mosaic disease of sweet potatoes, with special reference to its traiis- 
missihility, H. U. Rosen (Arkansas i<ta. Hnl. 215 (1926), pp. 16, ph 1, figs. S). — 
In 1920 the author described a mosaic disease of sweet potatoe.s occurring in 
Arkansas (E. 8. R., 44, p. 345), and since that time it has been refiorted to 
occur in Florida, Mississippi, Texas, and Kansas. Only one variety, Nancy 
Hall, has thus far lieen found susceptible to the disease. 

In the previous account the author reported his inability to transmit the 
disease through artificial infections, but subsequent experiments have proved 
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its Infectious nature. It was found necessary to keep the plants In a grow- 
ing condition for 12 or 13 months by inoculating them in the field, growing 
^slips from them in the greenhouse over winter, and transplanting into the 
field. When this procedure is followed, it is found that the disease develops 
gradually, bt^coming more severe as time advances, until a certain maximum 
is reached. Frequently only a small proportion of the runners show the dis- 
ease on any one plant. There was also noted a reccHlence of the disease on 
some plants which had at one time^been severely infected. 

The results of this investigation are said to suggest that the disease is not 
capable of being transmitted to healthy plants under natural conditions in the 
northern sweet i>otato sections, while in tlie southernmost regions, as around 
the Gulf of Mexico, there is ample opportunity for transmission. 

Observations on malformed tassels of teosinte plants infected with 
downy mildew, ,1. H. Oaic.ie and W. 11. Weston, jii. {Ahn. in Phytopatholof/y, 
14 (1924), h P‘ 49 ) > — A description is given of ahnorinal growths of teo.slnte 
infected with Scleronpora philippincnaiH. 

Angular leaf-spot and wildfire infection of tobacco plant beds by spit- 
ting, W. I). Vali^eau and O. Hubbard (Ahs. in Phytopathology, 14 (7,92//), No. U 
p. 57).— The authors claim that the habit ot laborers of chewing naturai leaf 
lobacco of the pre^ious crop and spitting in seed i>e<ls is resi)ousihle for the 
oc(‘urrence and spread of diseases. 

Disinfection of tobacco seed agmiist wildftre, .1. . Johnson and H. F. 
Muuwin (Abs. in Phytopathology, 14 (1924), No. 7, pp. 1)0, 57). — Formaldehyde 
and corrosive sublimate treatments have been found not suited for disinfecting 
tobacco seed against Bacfrrinin tabaciim. ExiRudmeiits ut the authors with 
other methods showed that treatment of s('ed for 15 minutes in a 1 to 1,(KK) 
solution of silver nitrate gave good disinfection without injury to the seed. 

Experiments with dusting and spraying for the control of tobacco wild- 
fire in seed-beds, J. Johnson (Abs. in Phytopaihohfgy. 14 (1924), No. 7, p. 
55).— -The application of coi)per-lime <lusls and llordcMux mixture sprats to 
control seed bed infection was insufficient in most eases to overcome possiide 
damage resulting from transplanting slightly d.sea.sed plants in tb(» field. 
Dusts and sprays are believiMl to be i>Jirtiuliy i)eneticial through the mechanical 
i»arrler they offer to infection. 

Progress report on Phytophthora-resistant tobacco, W. II. Tisdale {Abs, 
in Phytopathology, 14 (1924), No. J, pp. 57, 62). — When tested on infested soil, 
plants grown from seed of h(‘althy Big Gul»an tobacco in ha<lly diseased 
fields showed a high degree of resistance to black shank caused by P. mcotiame. 

Progress report upon the resistance of commercial strains of tobacco to 
root-rot, C. K. Orton and O. Olson (Abs. in Phytopathology, 14 (1924), No. 7, 
jp. 57). — Three commercial strains and two (fibers of less importance of Penn- 
sylvania Broadleaf and Havana types of toimcco have been found bighly 
resistant to Thielavia bastcola. 

Oytological studies on tobacco mosaic, T. E. llAWiaNs and J. Johnson 
(Abs. in Phytopathology, 14 (1924), A"o. 7, pp. 55, 56‘). — Oytological studies on 
tobacco mosaic are said to have shown at least three distinct abnormal cell 
inclusions in chlorotic tissue, but no conclusion is reached as to their causiil 
connection with the disease. 

The mosaic disease of Nieotiana glutinosum not distinct from tobacco 
mosaic, M. N. Walker (Abs. in Phytopathology, 14 (1924), Ao. 7, p. 57). — The 
identity of the mosaic of N. glutinosum with that of tobacco is affirmed. 

A study of resistance to western yellow blight of tomato varieties, J. W. 
Lbslet (Hilgardm [California Sta.], 2 (1926), No. S, pp, 47-55, fig, i),--The 
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results are giveu of comparative tests of the resistance of varieties, selections, 
and hybrid tomatoes to the western yellow blight. The experiments were car- 
ried on in two localities for three seasons. 

The disease is said to have varied widely, according to the season and place 
of trial. Against an attack of moderate severity in which about half the 
plants of the check varieties Stone and Santa Clara Oannef blighted in th<f 
whole season, Dwarf Champion, Red Pear, and Dwarf Aristocrat showed a 
fair degree of resistance. They also showed resistance to a more severe attack 
if the first part of the blight period only was taken into account. The Globe 
variety is rer>orted somew'hat resistant, while Norton was found about as 
susceptible as Stone. The currant tomato appeared somew^hat more susceptible 
to blight than Santa Clara (’anner. None of the varieties had sufficient resist- 
ance to survive an attack of extreme severity in the early part of the season. 
Three years’ selection for blight resistance in the commercial variety Santa 
Clara Canner resulted in strains with resistance about equal to that of the 
dwarfs and Red Pear. 

The author claims that the resistant character of the dwarfs behaves as a 
recessive and appears to depiuid on the gene for dwarf or possibly on a gene 
or genes more or less closely linked with it. The reaction of the variety Red 
Pear and the standard selection showed that resistance miglit be obtained with- 
out the gene for dwarf. It is believed that if resistance is genetically of more 
than one kind, it might be possible by crossing to breed a variety with increased 
resistance to blight. 

Studies on apple blotch in Ohio, W. G. Stover and C. Mav {Abs, in Phyto- 
pathology, 14 (19M)* Ao. /, p. 00).— An examination of Smith (hder ai>ple twigs 
showed viable spores in blotch cankers from the middle of x\pril until the 
middle of August. The first infeetions were found from June 4 to 8, inclusive, 
or 16 days after the fall of the and they continued until after July 27. 

The disease was first observed on fruits on June 29. It is l>e!ieved that many, 
if not all, twdg cankers originate from petiole infections. 

Bordeaux mixture in live apifiications gave an average of 90 i)er cent of the 
fruit blotch free. No one application Tvas more important than any of the 
others. 

First progress report on the study of apple scab under Ohio conditions, 
W. G Stover and 11. W. Johnson {Abs. in Phytopathology, 14 { 1924 ), Ao. 1 , 
p. 60 ). — Several phases of the apple scab problem were stuiheil on Rome Beauty 
trees in a season favorable for scab development, 86 per cent of the fruit 
being scabbed on unsprayed trees. The discharge of ascospores of Venturiu 
inaequalis began on April 4 and continued until June 8. The disease was 
noticed first on the leaves on May 22 and on the fruit on June 4. 

Liquid lime sulfur and Bordeaux mixture gave good control, but neither 
sulfur dust nor copi)er arsenic dust was commercially satisfactory. Fair con- 
trol was secured on trt^es .sprayed with lime sulfur before bloom and dusted with 
sulfur afterwards. Some foliage injury followed the api3lication of Bordeaux 
mixture after blooming. The pink spray w’as the most Important single applica- 
tion, the prepink spray having l>een of practically no value. 

Functional diseases of apples in celd storage, F. Kidd and C. West ([Gt. 
Brit.] Dept Bd. and Indus. Bescarchf Food Invest. Bd. Spec. Rpt. (19BS), 
pp. VI +15, pis. 13, fig. 1 ). — The several sections of this report (which Is said in 
a prefatory note to bring to date a previous paper bearing the same title) 
deal with apple scald, Internal breakdown, brown heart, and frost injury. 
Literature cited includes 33 titles. 

2603T— 27 5 
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Fitiicl|0iial diseases of apples in cold storage (Jour. Dept Apr, FioloHa, 
U iim), No. S, pp. 152-154), --An abridgement by J. E. Harrison has been pre- 
pared of the report presented by Kidd and West as above noted. 

Seed transmission of root-knot nematode resistance in the peach, J. A. 
McCuntock in Phytopathology, 14 (IO 24 ), No. 1 , p. 62 ). — Second genera- 
fion seedling peach trees grown in nematode-infested soils are said to indicate 
that nematode resistance is transmitted to a high degree through at least two 
generations. 

Diseases of raspberries and blackberries, B. O. Dodge and R. B. Wilcox 
(tl. S. Dept. Agr., Farmers^ Bui. 1488 (1926), pp. II +33, figs. ^0).— Popular 
descriptions are given of mosaic and related diseases of raspberries and 
various fungus diseases of raspberries, blackberries, and dewberries, together 
with suggestions for their control. 

Powdery mildew of raspberries, J. G. Leach and J. L. Seal (Ahs. in Phyto- 
pathology, 14 (1924) y No. 1, p. 61 ). — Attention is called to a mildew aifecting red 
and black raspberries in Minnesota, the affeett^ plants showing considerable 
resemblance to mosaic or leaf curl. 

Transfer of mosaic disease from red to black raspberries, R. B, Wilcox 
and F. F. Smith in Phytopathology. 14 (1924) y No. 1, p. 55 ). — Field and 

greenhouse experiments have shown that the aphid (Amphorophora rubi) is 
capable of transmitting mosaic from red to black raspberries. 

Three little known diseases of strawberries, C. D. Shebbakoff (Abs. in 
Phytopathology, 14 (1924). No. 1, pp. 60, 61 ). — The author reports the (X'currence 
in Tennessee of a lilac soft rot of straw^berries associated with a si)ecies of 
Pythium ; a hard rot, from which a RhiEoctonia was isolated ; and a black rot, 
from which a sterile fungus was cultured. 

Fungous diseases of the China aster, W. O. Gloyek (Abs. in Phytopathoh 
ogVy 14 (1924), No. 1, p. 64 ). — The leaf spots caused by Ascochyta asteris, 
Botrytis cinerea, Oolcosporium solidaginis, and Septoria callistephi were con- 
trolled with Bordeaux mixture. Ascochyta, Botrytis, Fusarium sp., and Sep- 
toria are seed borne, and seed treatment with corrosive sublimate is said to be 
more practicable than spraying. Botrytis, Fusarium, Rhizoctonia solani, and 
Septoria may cause damping-off and rot. Asters are said to be subject to other 
diseases during the seedling and seed prmlucing stages, but Fusarium and 
Septoria may attack them at any period in their growth. 

Septoria and damping-off were controlled by applying corrosive sublimate 
(1 to 2,000) about the seedlings. 

Insect transmission of aster yellows, L. O. Kunkel (Abs. in Phytopathol- 
ogy, 14 (1924), No. 1, p. 54 ). — Experiments are cited which Indicate that aster 
yellows is transmitted by the leafhopper, Cicadula seso-notata. This insect Is 
believed to be responsible for most if not all of the spread of the disease about 
New York dty. 

Two bacterial diseases of gladiolus, L. McCulloch (Abs. in Phytopathology, 
14 (1924), No. 1 , pp. 63, 64 ).— A leaf blight of gladiolus caused by Bacterium 
gummisudans and a rot of the basal portions of the leaves due to B. marginth 
turn are briefly characterized. B. marginatum also causes a characteristic dis- 
ease of the conns (E. S. R., 62, p. 654). 

A flag^late infection of milkweeds in Maryland, F. O. Holmes (Abs. in 
Phytopathology, 14 (1924), 1 , p. 54 )- — ^The presence of Herpetomonas elma$- 

siani In all parts of Asclepias syriaca, except the seeds and roots, is reported. 

Present status of stem and bulb nematode in America, O. H. Godfrkt 
(Abs. in Phytopathology, 14 (1924), No. 1 , p. 62).— Attention Is called to the 
increasing importance of Tylenchus dipsad, which Is becoming widespread in 
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this country. The possibility of strains of the nematode and the adaptation of 
new hosts to it are pointed out. 

Chestnut blight In Europe (Endothia parasitica) , Mbttcalf (Ahs, in 
Phytopathology, H (19^), No, 1, p, 52). — ^The occurrence of chestnut blight is 
reported at Bruges, Belgium, and the dead funges has been found on a chestnut 
staging pole in London. It is thought that the fungus may have been carried 
to Europe on chestnut poles or timber during the war. 

Control methods against chestnut black canker [trans. title], J. Dufuenoy 
(Off. Agr, Rdgional Massif Cent, Clermont-Ferrand, Bui. 5 (1925), pp. 27, pi. 1, 
figs. 11). — Becognixing, as most probably the primary agent in European chest- 
nut black canker, Blepharospora camhivora, previously described and more 
recently reported upon by Petri (E. S. R., 54, p. 255), the author gives a some- 
what circumstantial discussion of this disease, control measures tested or 
proposed, and attempts at reconstitution of growths destroyed by chestnut 
black canker. 

Observations on the Douglas fir canker (Phoinopsis pseudotsngae) in 
Great Britain, H. Metcalf (Abs. in Phytopathology, H (192i), No. 1, p. 52). — 
Douglas fir canker is reported in England and Scotland, where the Douglas fir 
has been extensively planted, but not as yet in America or Continental Europe. 

Wind dissemination of aeciospores of Cronartium ribicola, L. H. Pen- 
nington (Abs. in Phytopathology. H {192Jf), No. 1, pp. 52, The extensive 

distribution of the white pine blister rust in the Pacific Northwest is attributed 
to the dissemination of wind-borne aeidospores of the fungus. 

Survey of blister rust infection on pines at Kittery Point, Me., and the 
effect of Ribcs eradication in controlling the disease, G. B. Posey and E. R. 
Ford tn Phytopathology, /} {192Ji), No. 1, p. 55). — Complete eradication of 
Rlbes in 1917 Is said to have prevented further infei'tion of pines and permitted 
natural restocking of the area. 

Controlling white pine blister rust in the Northeastern States, E. C. 

Filler {Abs. in Phytopathology, iJ/ {192i), No 1, p. 5S). — Since the inauguration 
in 1917 of the campaign for the eradication of Ribes as a control measure 
against the spread of white pine blister rust, more than 2,500.000 acres have 
been practically cleared, and the cost has been reduced from 72 cts. per acre 
in 1918 to 20 cts. in 1923. Further commercial damage to white pines is believed 
to have been pr(‘vented in the areas treated tbrougli the eradication of Ribes. 

ECONOMIC ZOOLOGY— ENTOMOLOGY 

Voles of the genus Phenacomys, A. B. Howell (U. S. Dept. Agr., Bur. Biol. 
Survey, North Amer. Fauna No. (1926), pp. IV-^66, pis. 7, figs. 11 ). — ^The 
first part of this work (pp. 1-37) consists of a revision of the genus Phena- 
comys, in whi(*h 10 forms are recognized. The second i>ari (pp. 39-60) deals 
with the life histoiy^ of the red tree mouse (Phenaeomys longieaudus True), 
Including an introduction, description of the nests, young, food, habits, be- 
havior, and enemies. A bibliography of four pages is apfiended. 

The normal food of P. longieaudus apparently consists solely of the fleshy 
part of the needles and the bark from the tenderest growth of the twigs of 
flr trees, and in captivity It will accept no items other than coniferous even 
though reduced to dire straits of hunger. Experiments with various fare, 
including cereals, fruits, vegetables, grasses, and twigs of deciduous trees and 
of redwood, failed to show that any of these was sampled or even noticed. 
The mouse’s manner of obtaining food is to cut from the tree tender, terminal 
twigs to 8 in. long. Some of these are inadvertently dropped to the ground. 
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many are probably eaten upon tie spot, and some are carried to tbe neet> If 
near by, for more leisurely consumption. 

A short season and its effect upon the preparation for reproduction hy 
the Columbian ground squirrel, W. T. Shaw {Ecology ^ 7 U926)t No. pp. 
m-m, pi D.—This Is a further contribution on the biology of the Columbian 
ground squirrel from the Washington Experiment Station (E. S. II., 65, p. 767). 

The susceptibility of the coyote (Canis lestes) to tularaemia, R. R. 
Pabjob (Pvb. Healih Rpts, [U. S.], il (1926), No. 28, pp. i-fd7-i4Id).~“The 
author found that three young coyotes, 4 to G months of age, became infected 
with acute tularaemia by feeding them the tissues of Belgian rabbits and guinea 
pigs just dead of typical infections. Death occurred in IG, 22, and 53 days after 
the first feed of infectious material. It is pointed out that the susceptibility 
of coyotes and the' evident possibility of fatal infection suggest that tularaemia 
may be a factor, at least, in the diminution of the abundance of coyotes which 
is so frequently noted tollowdng the decimation of rabbit populations in the 
same localities. 

Fur laws for the season 1926—27, F. G. Ashbiwxuv and F. L. Eaknshaw 
( t/. S, Dept. Agr., Farnieta^ Bui. 151) (1926), pp. This is the twelfth 

annual summary of the fur laws (E. S. R., 54, p. 52). 

Directory of officials and organizations concerned with the protection of 
birds and game, 1026, compiled by T. Den mead and F. L. Earnshaw ( U , S . 
Dept. Agr., Dept. Circ. S98 (1926), pp. J2).— This is the usual annual directory 
(E. S. R., 51, p. 256). 

The evolution of ornithology, M. Boubier {I/Jhwlution de VOrnithologie. 
Paris: Libr. F6lix Alcan, 1925, pp. 11+308 ). — discussion of the advancement 
made in the field of ornithology. 

Aviculture (Loyidon: Avicultural SocAety, 1925, vol. 1, pp. l7]+326+16, 
pis. 27 ). — A treatise consisting of contributions from nine authors on the man- 
agement of foreign and British birds in captivity. 

New records of nematodes of birds, E. B. Oram (Jotir. Parasitol, 12 (1926), 
No. 3, pp. 180, 181 ). — The author records the collection of DUpharynx spiralis 
from the turkey (Mcleagris gallopavo), at Churchton, Md., and the collection by 
A. A. Allen, of Cornell University, of Echinuria uncinata from the black duck 
(Anas ruhripes), Contracaccum mici'opapillatum from the goldeneio (Qlaueio- 
netta clangula), and Contracaecum sp. from the ruffed grouse (Bonasa umbel 
lus). It is said to be apparent from the examination of specimens from New 
England, New York, and Michigan that B. umbellus commonly harbors Ascaridia 
Uneata, the species that is common in chickens in the United States. 

A key to the .snakes of the United States, Canada, and Lower California, 
F. N. Blanchard (Mich. Acad. 8ci., Arts, and Letters, Papers, i (1925), pt. 2, 
pp. XIII+65, figs. 78 ). — ^An illustrated key for the separation of 191 8i)ecles and 
subspecies of snakes, with data on the geographic distribution of each. 

The bull snake as a natural enemy of injurious rodents, F. L, Hisaw and 
H. K, Gloyd (Jour. Mammal, 7 (1926), No. 3, pp. 200-^205, figs. 5).~-Thi8 con- 
tribution from the Kansas Experiment Station discusses methods by which the 
bull snake Pityophis sayi (Schl.) captures its prey, the relation of eedysis to 
feeding habits, and the potentiality of the snake as a destroyer of rodent pests. 
It is shown to be an important enemy of pocket gophers, the burrows of which 
are entered by the snake. 

The relation of animal pest control to conservation, J. J. Davis (Ind. 
Acad. Bci. Proc., 40 (1924), PP* 375-382, figs. 8 ). — This account Is based upon 
the replies received to a questionnaire sent to the county agricultural agents 
of Indiana. 
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Fighting pests with airplanes, A. W. Morbiul {Calif. Cult., 67 {J926), No. 3^ 
pp. 53, 71, fig. 1). — In reviewing control work through use of the airplane, the 
author records the application of dust to tomatoes and peas on the west coast 
of Mexico and to melons in the Imperial Valley in California during the season 
of 1925-26. It w^as thoroughly demonstrated on the west coast of Mexico that 
largo areas of vegetable crops can be economically treated with insecticides 
and fungicides under conditions making the successful operation of ground 
machinery Impossible. It was found that from 8 to 10 ft. was the best height 
for the plane to travel above the tops of the tomato vines, and that calcium 
arsenate could be effectively distributed for a distance of about 150 ft., or 76 ft. 
on each side of the plane. 

The ecology of parasites, A. S. Peahse {Ecology, 7 (1926), No. 2, pp. 113- 
lJ9f flff- !)• — ^ brief discussion presented as the presidential address before the 
Ecological Society of America, at Kansas City, in December, 1025. 

Entomology; Programme of research with brief progress reports (East 
Mailing [Kent] Research Sta. Atm. Hpt. 1921f, pp. 139-166, pis. 2).— Papers here 
presented include the following; The Study of Resistance of Various Apple 
Stocks to Attacks of Certain Insect Pests (pp. 130-142), Preliminary Field 
Trials of Tar Distillate Washes (pp. 143, 144), atid The Control of the Apple 
Blossom Weevil, Anthonomus i>omorum L., Curt. (pp. 115-157), previously 
noted from another source (E. 8. II., 53, p. 558), all by a A. M. Masstie: The 
Control of Big Bud Mite in the Field, by 11. G. Hal ton, J. Amos, and H. M. 
Tydeman (pp. 158-164) ; and Specimens and Pests Received during the Year, 
by A. M. Massee (pp, 165, 166). 

iteport of the chief entomologist for the year 1025, H. W. Jack (l^outh 
Rhodesia Dept. Agr. Rpt. Sec. 1925, pp. 19-23). — ^The work of the year is con- 
sidered under the headings of i^ests of citrus fruits, cotton pests, medical and 
veterinary entomology, mosquitoes, bloodsucking midges, etc. 

Two important enemies of bluegrass pastures, H. Cabman (Kentucky Sta. 
Bnl. 265 (1926), pp. 81-47, figs. 4 ). — The first i)art of this bulletin (pp. 31-44) 
deals with the blue-grass plant bug, officially known us the meadow plant hug. 
It was first observed in blue-grass Kentucky in 1908, and gradually increased 
in nnmlHTs until in 1924 the i>est drew the attention of seed liandlers and 
stockmen. It became evident that year that it is capable of ruining the seed 
crop. A study of its life history shows that it does much damage when the 
seeds are immature. It does no harm after the crop is stripixHl, remaining 
in the egg stage In the old grass stems during the summer and tJie following 
winter. It hatches in greatest numl)ers among blue grass that has not been 
closely grazed by stock, along fences both inside and outside of pastures and 
by roadsides wdiere stock is not permitted to roam. In Kentucky the author 
found it to place its eggs only in blue-grass stems, but observations made in 
Maine indicate that it also utilizes the stems of timothy and other grasses. 
It Is believed that getting rid of old growths of stcm.s by any practical 
means will reduce the injury, and close grazing at all times in infested 
imstures is the most practical means for accomplishing this end. 

The second part (pp. 44-47) deals briefly with the spring grain aphid or green 
bug (Towoptcra graminum), which was found in April, 1925, to be present In 
large numbers In and about blue grass and associated with the meadow plant 
bug. By May they had completely distippeared from tlie pastures, not merely by 
migrating to other host plants, but many having killed by a parasitic 
fungus (Empusa sp.), lady beetles {Hippodamia parenthesis), and syrphus fly 
larvae. 

Notes on the Insect pests of red clover in mid and west Wales, J. R. W, 
Jenkins (Welsh Jour. Agr., 2 (1926), pp. 221-228, pi. f).— The author gives a 
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list of the more important and commonly occurring insect pests of red clover 
In mid and west Wales, together with a brief account of the damage caused 
by each pest. Investigations conducted showed that Insect attack on red 
clover in the seedling stage results in a lowering of the plants' vitality and 
consequent reduction in the first year’s yield. 

Insect pests of cotton in New Sonth Wales, W. K. Gurney (Agr. Gas. N. B. 
Wales, Si (1923), No. 12, pp. BB1~89S, figs. 7; 35 (1924), Nos. 1, pp. 49-55, figs. 
7 ; 2 , pp. 137, 138, figs. 3; 6, pp. 422-428, figs. This is a summary of informa- 
tion on the insects attacking cotton, together with control measures. 

Notes on insects feeding on hops in 1025 , F. V. Theobai.d {Entomologist, 
59 (1926), No. 756, pp. 129, ISO). — Notes are presented on the occurrence of 
Macrosiphum gei Koch, the hop aphid, Mpzus chelidonil (Kalt), Tgplilocyha 
lethiergi Edw., Euaeanihus interrupt us L., CalocoHs fulvotnaculatus, Vanessa 
io, and several tortricids, particularly Cacoeda rosana and C. podana, etc. 

Biological notes on important Opuntia insects of the United States, »T. (\ 
Hamlin (Pan-Pacific Ent., 2 (1926), No. 3. pp. 97-105 ). — This paper supplements 
an earlier amnint by the author (E. S. R., 54, p. 755). A report is given of 
studies of Mimorista fiaindissimalis Grt., a species attacking the new growth ; 
the cottony cochineal insects Dactylopius tomentosus Lmrk. and D. oonfusus 
Ckll. ; Aspliondylia opuntiae Felt, a species inhibiting the development of seeds; 
and of Moncilema crassa Le C., an Opuntia longicorn. 

Diocalandra taitensis (Guerin) and other coconut pests of Fanning and 
Washington Islands, W. B. ITkrms (Philippine Jour. Bci., 30 (1926), No. 2. pp. 
243-274, pis. 8, figs. 3 ). — Tlie author reports that the pests of the coco palm on 
Fanning and Washington Islands include rats (Epxmys alcxandrinus) , which 
gnaw young nuts and the bases of spikelets: robber crabs (Hirgus latro), 
almost extinct on Fanning: fern scale, well parasitized by AMtHdiotiphagtis 
citrinus; mealybugs (Pseudococens pandani), not abundant; caterpillars, be- 
longing to two species not identified, particularly damaging to very young trees ; 
Xylehm'us oonfusus. a sbot-bole borer, in old fallen nuts in particular; and 
the lesser coconut borer (Diocalandra taitensis), the most iinjwtant of all. 

“The larva of D. taitensis b<»res into the benltby plant tissue, attacking 
fronds, trunks, spikes, sf)ikclets, and young nuts. 'Troc^s from about thn^e 
years of age to very old ojios are attacked by the beetles, the greatest amount 
of damage being clone to trees which have recently cnm<^ into bearing, and here 
the damage consists primarily in the los.s of nuts through bored spikes and 
spikelets. A combined Diocalandra and caterpillar attack will cause young 
trees to become badly twisted ami stunted, and death may ensue.” 

Since the usual nvethods of insect control can not be applied economically, 
it is recommended that frecpient inspections be made and badly infested young 
trees be cut down and burned, as well as badly infested fronds, and that a 
determined effort be made to locate a parasite that will prey effectively on 
D. taitensis, preferably on the egg or the adult. 

The engineer and the prevention of malaria, H. Home (London: Chapman 
d Hall, 1926, pp. X-fi7d, pis. 14, figs. 30 ). — A practical discussion of this subject, 
including a final chapter on biological means of attack (pp. 12^-332) and 
appendixes dealing with Mosquito Netting, by W. P. MacArthur (pp. 133-151) ; 
Applied Entomology (pp. 162-158) and House Flies (pp. 159-162), both by 
P. A. Buxton; and Water (pp. 163-172). 

Clinical observations on endemic typhus (BHlPs disease) in southern 
United States, K. P. Maxcy (Puh. Health Rpts. [U. B.], 41 (1926), No. MS, pp. 
1216-1220, pi. i).— The author points out that the epidemiology of the disease 
observed in the southern United States presents certain differences from that 
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of Old World typhus which suggest that the mode of transmission may not be 
the same» and that there may be some mode other than direct transmission 
from man to man by means of the bite of a louse. This conclusion follows a 
clinical description of endemic typhus based upon 114 cases observed in the 
southern United States. 

The spotted locust, Aularches luiliaris L., J. C. Hutson (Ceylon Dept. Ayr. 
Yearbook, 1926, pp. 3€-U, pi t ). — An account of the life history, habits, and 
means of control of this grasshopper, which has been known in Ceylon for a 
long time as a pest of miscellaneous crops. 

The actual status of organization for combating the migratory locust in 
various countries, compiled by G. Trinciiieri et al, (Etat Actuel de VOrganisa- 
tion de la Lulte Contrc lea Bauterellea dans Divers Pays. Rome: Inst. Internatl. 
Ayr., Bur. Rmseiy. Ayr., 1926, pp. 131 ). — review of the control work in various 
countries, which supplements the report of the proceedings of the international 
conference held at Home in 1920 (K. S. It., 40, p. 853). 

A revision of the American lice of the genus Pediculus, together with a 
consideration of the significance of their geograpliical and host distribu- 
tion, H. E. Ewing (U. S. Natl. Mug. Proa., €8 (1926), Art. 19, pp. 30, pis. 3, 
fiyg. 8 ). — The author recognizes two distinct groups of Pediculus as occurring in 
America. One is confined to monkeys, to which he recognizes four species as 
belonging, two of which are described as new. The other is confined to man, 
to which he recognizes five varieties as belonging, one of which is described 
as new. 

The cicadas or harvest flies of New Jersey, VV. T. Davis (N J. Dept. Ayr. 
arc. 97 (1926), pp. 27, figs. lo \. — The author presents a table for the sc'paration 
of the genera and species of New Jersey cicadas, followed by brief accounts of 
the 11 forms wTurring in the State. 

Revision of the American leaf hoppers of the jassid genus Typhlocyba, 
W. L. McAtee (U. K. Natl. Mus. Proc., 68 (1920), Art. IS, pp. 47, pig. 6).— The 
author recognizes forms belonging to the genus Typhlocyba. of which 38 
are described as new. 

Studies on leafhopper injury to apple leaves, A. A. (Granovsky (Phyto- 
pathology, 16 (1926), No. 6, pp. 413-422, pi. 1 ). — This is a report of studies made 
at the Wisconsin Experinn iit Htation of the cause of a peculiar yellowing of 
the marginal areas of apple leaves, commonly occurring during the past three 
years in many orchards at Sturgeon Bay and other imints of the i>eiiinsular 
region of the State. 

Feeding experiments indicate that the potato leafhopper, Empoasca fahae 
(Har.), is not only able to produce the symptoms of the disease, but prolonged 
confinement of the insects on apple leaves intensifies the symptoms. The 
symptoms are distinct from the ordinary feeding injury caused by leafhoppers, 
which is characterized by the downward curl ng of the lower surface of the 
leaves, always rolled iu, without the marginal discoloration along the lateral 
veins. The apple hopperburn, on the other hand, is characterized by a mar- 
ginal yellow discoloration of the leaves which moves progressively downward 
along the lateral veinlets and midrib. It is invariably more rapid in its de- 
velopment on the proximal side of the lateral veins than on the distal in ref- 
erence to the petiole of the leaf. In cases of severe injury, the apical margins 
of the leaves turn brown and often curl upward. 

These symptoms, observed on apple leaves, strongly re.semblc the hopper- 
burn of potato, suggesting the existence of some toxic or specific infective 
principle within the insect This specific infective principle moves downward 
In vascular bundles, discoloring the veins, but is localized iu the leaves sub- 
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jected to leafhopper feeding. The symptoms can be produced artificially by 
needle inoculations with inoculum prepared from macerated adults and ad- 
vanced nymphal stages of the insect. Crushing the nymphs and adults on 
apple leaves resulted in a smaller pcTcentage of infection. The sap of affected 
leaves gives only a very small number of infections, probably due to the 
crudeness of inoculation technique and to dilution of the infective principle 
in the sap of the plant. The definite association of certain species of leaf- 
hoppers with the symptoms, the progressive downward movement of symptoms 
in the vascular system, and the artificial production of symptoms with inocula 
prepared from the insects and affected loaves indicate tliat the insect in ques- 
tion is a carrier of some specific infective princ pie, possibly a virus, In nature. 
The U‘afhopi)ers may be looked upon as a major factor in dissemination and 
transmission of important virus diseases of plants. 

Cotton flea in the South, C. A. Whittle (Manfrs, Rce,y 90 (1,926*), No. ti, 
pp. 76). — The cotton flea is said to have appeared In 192G in damaging niiin- 
bers over a wider territory than ever before known. This was due, it is thought, 
to climatic conditions that favored a largo survival over the winter, and to the 
presence of early host plants in great profusion, such as evening primrose, 
croton, and horsemint, on which plants the insects feed and breed in late winter 
and early spring. It is pointed out that, when some of those early host plants 
matured and died down, their flea population migrated to the cotton plants 
and there resumed feeding and breeding. 

Notes on the English and American races of the greenhouse white-fly 
(Trialeurodes vaporariorum) , P. Schhadee (Ann. AppL Bud., IS (1926), No. 2, 
pp. 189-196, 5).—Tbe author’s studies indicate that the American race of 

greenhouse whitetly is spreading rapidly to all places where it was formerly un- 
known, which seems to show that it reproduces at a greater rate or is more 
resistant to detrimental environmental factors than the English racje. 

Another year’s experience with citrus aphis: New ways to combat this 
damaging pest, J. R. Watson (Fla. ilroircr, Si (1926), No, 1, p. 7).-— In this 
contribution from the Florida Experiment Station, the author reports that the 
damage caused by the citrus aphid during 1926 has been less than 10 per cent 
of that of the preceding year. Ho points out that the vast majority of aphids 
that go through the winter do so as adults on citrus, and that sinrea and other 
host plants are of minor importance. The author has never found an egg nor 
an egg-laying aphid on citrus, the latter being of a bright >ellow (‘olor, very 
different from the stern mothers which bring f(»rth their young alive. Methods 
of control, dusting under tents, and natural enemies are considered. 

The control of aphides infesting tnilhs In store, R. Stenton (Jour. Min. 
Agr. [Ot. Brit.j, S2 (1926), No. It, pp. 1037-JOil ), — This account relates to the 
control of Anuraphis tulipac B. do F. In the storage w^arehouse, the life his- 
tory of which is still somewhat obscure. 

The primary food plant of the melon aphid, E. M. Patch (Kdcacc, 62 
(1925), No. 16H, p. 510 ), — The author records finding that the ])rinmry food 
plant of Aphis gossypii is Sedum telephium, from which it migrates to its va- 
rious summer food plants. See also a i>revious note (E. 8. R., 55, p. 153). 

Recent insecticide experiments in Illinois with lubricating oil emulsions 
8. a Chandlee, W. P. Flint, and L. L, Huber (III Nat. Hist. Survey Bui, 16 
(1926), Art, 2, pp. 101-126, figs. 2 ). — ^The authors rept^rt upon the results of four 
years’ experiments on the control of the San Jose scale at various points In 
southern Illinois. The superiority of oil sprays over lime sulfur was demon- 
strated, 11 iier cent of the scale remaining alive after being hit with lime sulfur 
m cornered with less than 2 per cent with most of the oil gpmys. Boiled 
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emulsion was as effective as the various miscible oils used, and cold-mixed 
oil emulsions were about equally as effective but somewhat more unstable. The 
boiled soap emulsions are considered the most reliable type of homemade 
emulsions. 

Vegetable oil soai) was as effe<*tive as fish oil soap in making: the boiled 
emulsions. Emulsions made from oils with viscosities below 80 have not 
shown uniformly f^ood kill of scale. There were aprmrently no differences in 
effectiveness on San Jose scale in emulsions made from oils of 90 to 220 vis- 
cosity. Tests with boiled potash fish oil soap ernnlsions in summer showed 
very little injury to apple foliage, but considerable injury to peach and a few 
other plants under some conditions. Due to the difficulty in reaching the scale 
when the trees are in foliage, summer sprays are not recommended except in 
case of very severe scale infestation. Where oil emulsions were projjerly mixed 
and applied, no injiiry to trees has resulted. 

Non-inflammable fumigant for use against wax moth (Galleria mellonella 
li.), R. Hutbon (Amer. Bee Jour., 60 (1926), No. 6, pp. 213. 27.}). — In this con- 
tribution from the New Jersey Experiment Stations, the author calls attention 
to the fact that ethyl acetate with carbon tetrachloride, in the proportion of 80 
lbs. or more to 1,000 cu. ft., will kill larvae and pupae of the wax moth if 
exposed for 48 hours at teini>eratures of from 60 to 85° F. 

The small tussock moth (Notolophus posticus Wlk. ), a pest on dadap 
(Erythrina lithosperma 111.) , E. i>e Alwis (('leplon Dept. Agr. Yearbook, 1026, 
pp. 19-21, pi. /J. — A general account of this .species, the life history of which has 
not hitherto been worked out in detail under Ceylon conditions. A tachinid 
fly, Trieholyoa ^iorbilhiUH W., is an important parasite of the T)est. 

A three-year study of the codling moth with particular reference to 
“side worm’* injury, A. I. Rouknk {Maas. Fruit (iron ers^ .4sso(\ Rpt.. 
{1926), pp. lSt-190) .—Yho data here presented have been inited from another 
source (E. S. R., 55, p. 256). 

Oil spray for codling moth tested. A, F. Dfvkr {Better Fruit, 20 {1926). 
No. 12, p. 7).— The author report.s on tests made of oil in an old Spitzenberg 
orchard, with and without spreader and in strengths varying from 0.5 to 1 per 
cent, to 1.5 per cent. Tiie results indicate that 1.5 i>er cent o 1 spray is effective 
as an ovicide and an in.secticide at any stage from fre^h eggs to hatched larvae. 
It is pointed out that the degree of control attained is bused not so much on 
whether the application is 1 or 1.5 per cent in the tank, but upon the amount 
of solution that is applied to the fruit. 

How to fight the European com borer this fall, 1>. J. Caffrey and L. IL* 
WoBTiiLKY {U. F. Dept. Ayr., Mise. Circ. Si {1926), pp. i. fig. 1 ). — A jjracticul 
account. 

Some factors responsible for the decr<»ase of the European corn borer 
In New England during 1923 and 1924, G. W. Bauber {Ecology, 7 (Jf5l2d), 
No. 2, pp. 143-/62, figs. 2). — In this continuation of the author’s iiive.stiga lions 
of the European corn borer for the V. S: 1). A. Bureau of Entomology (E. S. 
li., 53, pp. 256, 653, 757; 54, p. 157 ; 55, p. 762), it is pointed out that the de- 
crease in its abundance in New England in 1923 and 1924 was probably 
caused by an association (ff factors, some of major imi>ortance and others con- 
tributory but increased in value through the effect of the major limiting factors. 

Natural causes of decrease included heavy winds and rains, destroying some 
of the moths as well as preventing others from laying the normal number of 
eggs ; low night temperatures, decreasing the number of eggs deposited, an im- 
portant factor in 1923; drought, preventing some eggs from hatching; heavy 
rains, destroying larvae before they had bored in ; certain individuals having 
only a single generation; the abundance of larvae that failed to attain full 
26037—27 e 
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growtli before hibernation; winter mortality; birds feeding on moths, taking 
larvae from burrows in the growing plant, and feeding on overwintering larvae ; 
mice feeding on overwintering larvae; predacious Insects feeding on larvae, 
adults, and eggs; parasites destroying eggs, larvae, and pupae; and disease 
of larvae. 

Of artificial control measures, burning the croi> refuse containing larvae is 
considered to be the most effective, and to be rendered more so by plowing in 
the stubble to a depth of 6 in. or more. Feeding the infested cornstalks to 
cattle also destroys the larvae and fully utilizes the crop. Trap crops planted 
early, and also late planting of the main crop, decreases the extent of the in- 
festation. The natural succession of vegetation sometimes greatly reduces the 
number of corn borers through weeds that are unavailable for food taking the 
place of suitable food species. Constant shifting in importance of the limiting 
factors, and new alignments, seem to cause the seasonal variation in popula- 
tion of the European corn borer. 

The Hessian fly in Oregon, L. P. Rockwood {Oregon Sta. Ctrc. 77 (1926), 
pp, 7, figs* 4)* — A practical account of this pest and means for its control in 
Oregon. 

Substantial accomplishments in New Jersey mosquito control, T. J. Head- 
lee {New Jet'sey Sias. BuL ^S7 (1926), pp. 8). — A study was made of the tax 
valuations from 1900 to 1925 in 10 areas along the Atlantic Ocean and Delaware 
Bay coast to determine the effect of the anlimosquito work done since 1915 
upon property values. Yearly increases in tax valuations from 1916 to 1026 
in 8 areas in which mosquitoes have been greatly reduced or practically 
eradicated were 1.7 times those from 1900 to 1915 as compared with 1.6 times 
for 1 area where mosquitoes have always been scarce, and 0.95 times for 7 
areas in which mosquitoes have been and are still troublesome In varying 
degrees. 

Destroying engorged Anopheles as a malaria control measure, J. A. Le 
Pbinoe (Pub, Health Rpts. lU. >8.], 47 (J926), No. 25, pp. 1220-J226).--mUx are 
presented to show that the destruction of engorged Anopheles is an important 
means of combating malaria. 

Relationship of plankton to anopheline larvae, L. T. Coggeshall (Amer. 
Jour. Hyg., 6 (1926), No. 4, pp. 556-569). — ^The author reports upon dissections 
of larvae made to determine whether the anopheline species exhibit preference 
for certain types of food. From the information gained it is evident that the 
three species examined, namely, Anopheles quadrimaculatus Say, A. crucians 
Say, and A. punctipennfs Wied., show no discrimination in their selection of 
food. 

Observations on the emergence of Anopheles mosquitoes, G. H. Bradley 
(Amer. Jour. Trop. Bled., 6 (1926), No. 4, pp. 28S-297, figs. 5).— This contribu- 
tion from the U. S. D. A. Bureau of Entomology records the emergence of 585 
adults from 904.9 .sq. yds. of water surface in selected anopheline breeding 
areas. 

The further development of Onchocerca volvulus Leuckart in Simulium 
damnosum Theob., D. B, Btacklock (Ann, Trop. Med. and Parasitol, 20 
(1926), No. 2, pp. 203-218, pi 1, fig. i).— Experiments conducted, in continuation 
of those previously reported (E, S. R., 64, p. 773), showed that larvae of 
0. volvulus taken up from the skin by S. damnosum in biting undergo progres- 
sive development in the fly and finally reach the proboscis, the time taken to 
complete the development depending largely upon temperature. The shortest 
period which elapsed after feeding before the proboscis became infected was 
seven days. The mature larvae were found In the labium Of the fly and 
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escaped through the membranous portion of it. It Is concluded that, in so far 
as experiments with wild flies can be accepted as evidence in the absence of 
actual transmission to man or animal, 8, damnosum is a vector of O. volvulus. 

Leather jackets and their control, H. W. Thompson {Welsh Jour. Agr., 2 
(1926) pp. 228-2S3). — ^The author finds that naphthalene has some value as a 
deterrent against leatherjacket attack; that kainite has no insecticidal value 
and apparently no value as a deterrent against the pests ; that sodium fluoride 
as a bait poison is not satisfactory, at least at the strength tested ; and that 
Paris green is a satisfactory poison, and if carefully used should prove of 
considerable value as a control for leather jackets. 

Farther experiments in the control of certain maggots attacking the 
roots of vegetables, K. M. Smith (Ann. Appl. Biol., 12 (1925), No. 1, pp. 
11-92). — ^Experiments here reporte<l, conducted in continuation of those pre- 
viously noted (E. S. R., 48, pp. 157, 459), deal with the onion maggot, carrot 
rust fly, and cabbage maggot, maggot and the turnip gall weevil {Ceuihor- 
rhynchus pleura stigma Marsh). Control experiments with the first two have 
been carried on since 1920, a list of all the chemicals used being given. 

As a result of the 1924 experiments, nicotine sulfate dust in a 5 per cent 
mixture with precipitated chalk and chlorocresylic acid in a 1 per cent mixture 
with precipitated chalk are recommended for use against the onion maggot. 
After three seasons’ trials, creosote is not considered an efficient remedy for 
this pest. 

For the carrot rust fly nicotine sulfate dust in a 5 per cent mixture and 
creosote in a 1 per cent mixture, both in chalk, gave promising results in the 
1924 trials. 

Of chemicals used in field trials against the cabbage maggot, the most suc- 
cessful were (1) chlorocresylic acid, (2) green tar oil, and (3) creosote. An- 
thracene oil and nicotine sulfate also gave fair results. The results of a 
number of pot experiments designed to test the efficacy of corrosive sublimate 
a.s a control for the cabbage maggot do not appear to justify the use of this 
substance, but further trial is necessary. 

In order to ascertain the effect of galls of the turnip gall weevil upon the 
health of the cabbage plant, 4(Ki cabbages, 200 galled by the larvae and 200 
heiilthy, were grown under t(*st conditions. The results of this exi)eriment 
indicate that the guUs are attractive to slugs. The critical time in the life of 
a galled cabbage Is the seedling stage, but given good cultural conditions 
at the time of setting out, the cabbage will flourish normally. 

Studies of Osciuella frit L.: A i)reliniinary investigation of the extent 
of the recovery power of oats wiien subject to injury, N. Cunliffe {Ann. 
Appl. Bwl.y 12 {1925 )f No. 2, pp. 216-286). — This is a report of investigations 
made during the summer of 1924 of the extent of the recovery power of oats 
after Injury such as is inflicted by the larvae of O. frit. 

Plague fleas, with special referenae to the Milroy Lectures, 1024, L. F. 
Hiest {Jour. Hyg. [London^, 24 (1925) ^ No. i, pp. 1-16). — This paper discusses 
the flea species factor, comparative experiments on the transmission of plague 
by rat fleas, factors governing distribution of rat fleas, Xenopsylla cheopis and 
imported plague, and distribution of X, cheopis and X. astia in relation to 
plague in Colombo. 

False wireworms injurious to dry-farmed wheat and a method of com- 
bating them^ 0. Wakeulnd {Idaho 8ta. Research Bui. 6 {1926), pp. S-52, figs. 
24 ). — This is an account especially of the life history, habits, and means of 
control of Eleodes hlspUahris Say, the most important of 11 species and 15 vari- 
eties known to occur in Idaho. Its injury to dry-farmed wheat is caused by 
the destruction of the germ In planted kernels, the devouring of the sprout, or 
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the gnawing of the stem below the surface of the ground. The adults hiber- 
nate In protected places during the winter and emerge early in the spring, 
soon dispersing over cultivated fields. Eggs are deposited In late May and 
June in dry soil close to where it joins the moist subsoil. The average in- 
cubation peidod of eggs was found to be 14.&1 days, the average larval period 
(11 instars) 369.19 days, the average pupal period 83.59 days, and the average 
complete life cycle 721.69 days. 

Numerous laboratory and field tests showed arsenical poisons when combined 
with bran and moisture to be effective in killing Eleodes beetles. It was 
found that carefully and uniformly conducted iwisoning for two consecutive 
seasons over an extensive area results in nearly complete destruction. Natural 
enemies are said to be of litfle importance, and cultural practices to be of Jittle 
direct benefit as means of contr<d. 

A bibliography of 68 titles is given. 

The tobacco flea-beetle, H. H. .Tewett {Kentucky Bta. Bui. 266 (1926), pp. 
51-^9, figs. 7). — This is an account of studies of Epitrix parvula, including its 
life history and means of control. The author finds the incubation of the egg 
to last from 5 lo 13 days, the larval stage from 13 to 29 days, and the pupal 
stage from 3 to 9 days — from 23 to 45 days being required for the completion of 
the life cycle. It was found that three broods m.ny api)ear during the season. 
The beetle hibernates in the adult stage under loose litter or other materials 
near the plant beds or tobacco fields. A list of 33 references to the literature is 
included. 

Notes on the life history and habits of the curry-leaf beetle, Hilana 
furinosa Boh., P. D. Peiues, jr. {Ceylon Dept, Agr. Yearbook^ 1926, pp. 51-54, 
pi. 1). — The chrysomelid beetle here reported upon is said to damage the foliage 
of the curry-leaf tree {Mutraya koenigii Spreg) in Peradeniya. 

On the early stages of some weevils (Curciilionidae) , A. W. R. Roberts 
{Ann, Appl. Biol.. 13 {1926), Ko. 2, pp. 197-218, figs. 24). — The species dealt with 
are Phyllobius urticae Deg., P pyri L., and Polydrusus cenHnus li. 

Report of the Maryland State Beekeepers’ Association {Md. Agr. 8oc., 
Farm Bur. Fed., Rpt., 10 {1925), pp. 332-367). — ThLs is a report of the proceed- 
ings of the seventeenth annual meeting of the association, held at Baltimore, 
in January, 1926, Among the paiiers presented are the following: The Life- 
Sustaining Value, for Honeybee Larvae, of Various Carbohydrates and Honeys, 
by L. M. Bertholf (pp. 334-839) ; Keeping Bees in Outyards, by R. A. Nus- 
baum (pp. 340-345) ; Bratila coeca, by W. J.* Nolan (pp. 340-352) ; Producing 
Comb Honey That Can Be Graded, by E. L. Sechrist (pp. 353-361) ; and Fall 
Management, by J. E. Eckert (pp. 361-367). 

In experimental work conducted by Bertholf at the Bee Culture Laboratory 
of the U. S. D. A. Bureau of Entomology, a comparative study was made of 
the value of various honeys as food for bees, including basswoc^d, white clover, 
tulip tree, alfalfa, buckwheat, mountain** laurel, sage, wild buckwheat, aster, 
goldenrod, and locust. A series was run in which lots were fed on all these 
lioneys, on 75 per cent cane sugar, and on water. The various honeys were 
chosen with a view to securing the widest possible variation in source, color, 
dextrin content, dextrose-levulose ratio, tannin content, etc. For comparing 
with the various single carbohydrates used in this investigation, the lengths 
of life on all the honeys were averaged together and divided by the length of 
life of the water check to obtain the life-sustaining quotient. When the quo- 
tients obtained for each carbohydrate and for the honeys were all compared 
it was found that sucrose gave the highest quotient (7.4), and that next In 
order came levulose (4.7), maltose (4.3), mellzltose (4.3), dextrose (8.9), 
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honeys (8.6), trehalose (8.0), dextrin (2.9), galactose (0.9), lactose (1.7), 
glycogen (1.0), and starch (0.9). 

The life history of the saskatoon sawfly (Hoplocam[>a halcyon Norton) , 
It. D. Bibd (Sci. Agr.y 6 (1926), No, 10, pp. 353-S57, figs. S ). — This is a report of 
life history studies of a sawfly which attacks the fruit of the saskatoon (Amelan- 
chier spioata), which is probably used on the Canadian Prairies as a preserve 
more than any other native fruit with the exception of the raspberry. Tech- 
nical descriptions of its life stages are included. 

Miscellaneous new chalcid-flies of the liymeiiopterous family Encyrtidae, 
P. H. Timbeblake (C7. S. Natl. Mus. Proc., 69 (1926), Art. 3, pp. Si, pis. 2, 
fig. 1 ). — The author erects seven genera and describes nine species as new to 
science. 

Biological investigations on the Hyinenoptera of Chile: Meliifera [trans. 
title], F. Olaude-Josfb^h (Ann. Set Nat,, ZooL, 10. ser,, 9 (1926), No. 3-4, pp. 
113-240, figs. 78 ). — report of studies of tlie bees of Cliile. 

The fern mite (Tarsonemus tepidariorum Warburton) , \V. P. L. Camebon 
(Ann. Appl. Biol,, 12 (1925), No, 1, pp. 93-112, pis. 3, figs. 5 ). — It is sliown that 
the fern inlte is of distinct economic importance, its attack being on the younger 
parts only of the fern (Asplenium hulhiferum and its varieties), (*aiisiug the 
fronds to become distorted and the plant to be so dwarfed that it is unsalable. 

“ The disease spreads rapidly in a greenhouse due to the rapid multiplica- 
tion of the mite and the very short life cycle of 17 days, on the average. All 
stages of the pest may be found during the summer, and the winter is passed 
mainly as an adult female, although a few eggs may also be found at that 
time. The mites spread from one nursery to another by the introduction of 
infested plants; from one plant to another by crawling from leaf to leaf where 
these touch, and probably by walking along the surface of the moist earth, 
and by the planting of young ‘ pips ’ taken from infested parents. The 
disease is difficult to control. Preventive measures offer more (diance of suc- 
cess than do remedial. The young pips should be planted clean, and then 
kept free from the pest by means of deterrent sprays. The pips are treated 
with some insecticide before planting.” 

Tick destruction in Jamaica, H. 11. CotisiNs (lVe«t Indian Agr. Conf., 
Kingston, Proa., 9 (1924), pp. 153-161, pi. 1 ). — ^A discussion of the work under 
way. 

A fllter-passi ug virus obtained from Dermaceiitor andersoni, H. Noguchi 
(Jour. Expt. Med., 44 (1926), No. 1. pp. 1-10. figs. 4 ). — The author reports hav- 
ing isolated an invisible, filter-passing virus, i>athogenic for the guinea pig and 
capable of cultivation on si)ecial media for at least seven generations. One of 
two rhesus monkeys inoculated became infected, and in one rabbit’ the result 
was negative. The virus was transmitted from infected guinea pigs to ticks, 
and in one instance by tick feeding from an infected tiCk to a guinea pig. 

ANIMAL PEODUCTION 

Diet in relation to reproduction and rearing of young. — I, II (Amcr. 
Jour, Physiol, 76 (1926), No. 2, pp. 325-S38, SS9-S4S).—ln the first paper, 
entitled Observations on the Existence of Vitamin E, V. E. Nelson, R. L. Jones, 
V. G. Heller, T. B. Parks, and E. I. Fulmer have presented the results of 8 
different experiments in which the rate of reproduction and growth of rats on 
synthetic diets has been determined. The synthetic rations included casein, 
minerals, butterfat, yeast, and dextrin, and some contained lard. The amounts 
of certain ingredients were varied in the different experiments. 
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The results show that rats on rations containing 5 per cent of Fleischmann’s 
yeast as the only source of vitamin B wore carried through the sixth genera- 
tion, but that the postnatal mortality was heavy. When lard was added In 
amounts varying from 7 to 25 per cent, and casein in amounts from 18 to 40 
per cent, reproduction was much below normal. Animals were carried through 
the third generation on diets containing from 15 to 30 per cent of casein and 
6 per cent of Fleisehmann’s yeast, although the mortality was also very high. 
Similar results were obtained with 5, 8, and 12 jper cent of Harris' yeast and 
18 per cent of casein. Undried yeast and larger amounts of butterfat were 
supplied in an effort to lower the mortality of the young without success. It 
was, however, noted that reproduction occurred in high butterfat diets but was 
prevented when equal amounts of lard were included in the ration. The results 
of 2 experiments showed that xerophthalmia developed on rations containing 5 
per cent of butterfat and a high lard content, but this condition disappeared 
when the lard was replaced by dextrin. The authors believe that the lard 
causes the destruction of the fat-soluble vitamin. 

It is concluded that the failure of these diets for reproduction find rearing 
of young is not due to a deficiency of fat-soluble vitamins, but may be due to 
an insufficiency of vitamin B and an inadequate quantitative relation between 
the known constituents of the diet." 

In the second paper the results of experiments with rats which were con- 
ducted to determine the vitamin B content of white and yellow corn, wheat, 
barley, and rye, and the efficiency of these sources of vitamin B for 
growth, reproduction, and rearing of young are reported by A. E. Guest. 
V. E. Nelson, T. B. Parks, and E. I. Fulmer. The rations consisted of 
18 per cent of casein, 3.7 per cent of minerals, 5 per cent of butterfat, 
10 to 60 per cent of the seeds, and the balance of dextrin. The ruts weighed 
from 50 to 60 gm. at the beginning of the exi>eriment. Growth records were 
obtained through the second generation except on the barley ration. The 
results are tabulated showing the numbers of young produced and reared on 
each ration and the relative growth curves. 

More Utters were produced when the seeds formed the only source of vitamin 
B than in the above experiment when yeast was used. The mortality of the 
young and the number of females dying during pregnancy and parturition 
were, however, very high on many of the diets. 

In discussing the results it is pointed out that the high mortality is not due 
to a deficiency of fat-soluble vitamins. It is also noted that young were pro- 
duced when the rations contained insufficient vitamin B for normal growth. 
It is concluded therefore that the requirement of vitamin B for reproduction 
is less than that for growth, but approximately 50 per cent more vitamin B 
is required for normal reproduction than for normal growth. The inability 
to rear young is associated with the lack of milk secretion, for which the 
vitamin B requirement appears to be very high. 

Fertility of the white rat on purified rations, A. L. Daniels and M. K. 
Hutton (Soc. Expt Biol and Med, Proc., 2S (1925), No, 3, pp. ^25-227).— In 
studies at the University of Iowa of the factors which limit normal reproduc- 
tion on purified rations, it was found that supplementing a milk diet with the 
ash of soy beans, lettuce, and yeast in amounts equal to that in quantity of 
the nonineinerated substances which overcame sterility on milk diets, resulted 
in the birth of normal young. On the other hand, animals failed to reproduce 
wh^ the purified diets were supplemented with the different sources of ash, 
but when the purified rations were supplemented with various substances 
containing vitamin E normal reproduction occured. It is therefore concluded 
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that milk is lacking in minerals rather than In vitamins for reproduction, 
while the purified ration was deficient in this vitamin. Since much better 
growth was obtained in theie experiments when yeast was used as the source 
of vitamin B in a purified ration than when an alcoholic extract of wheat 
embryo was used, it is assumed that yeast contains the essential inorganic 
substances. 

Studies on the physiology of reproduction in birds. — ^XXI, Blood cal- 
cium changes in the reproductive cycle, C). IIiddle and W. H. Reinhart 
(Amer. Jour, Physiol,, 76 {1926), No. S, pp. 660-676, figs. 4). —In studies at the 
Carnegie Station for Exi>eriinerital Evolution, determinations have been made 
of the calcium content of the blood of 191 healthy adult male and female ring 
doves and common pigeons and of 47 ring doves, common pigeons, and generic 
hybrids from 3 to 6 months of age. The two species were very similar in the 
calcium content of the blood, and the results were, therefore, combined and 
grouped according to sex and 13 stages of the females’ reproductive cycle. 

The blood of the males was i)ractically constant at all stages, containing ap- 
proximately 9 mg. of calcium IdO cc. The calcium in the blood of the 
females varied with relation to the time of ovulation. In the nouovulatiou 
stages the amount of calcium in the blood was very similar to that of the 
males, but it begun to increase during the period 73 to 108 hours before ovula- 
tion and reached a maximum during the 44-hour period of ovulation of more 
than double the amount present in the resting stage of the reproductive cycle. 
It dropiK'd rapidly to normal within the next 108 hours. No difference in the 
calcium in the blood of the two wxes was observed in the immature birds, but 
there api)eared to be a distinct increase during both the spring and summer 
months as compared with winter. The stasons of high blood calcium corre- 
sjtond to the season of small siz(» of thyroids and large size of testicles and 
ovaries. The occurrence of certain irregularities in the amount of blood 
calcium of individuals is noted. 

The increases in the blood calcium associated with ovulation are discussed 
in relation to the reproductive eych‘ of mammals and the influence of the i>ara- 
thyroid glands, from which it apixuirs that the latter i>lay an important i>art 
ill reproduction, esixvially in relation to tlie expf rimental modifleation of sex. 

The effect of gonadectoiiiy on the weight of the kidney, thymus, and 
spleen of mice, K. Masui and Y. Tamura {Brit. Jour. Expt. Biol., 3 (1926), 
No, S, pp, 207-223, figs. 8).— The boily weights and lengths and the weights of 
the kidneys, thymus, and spleen of normal and castrated mice were obtained for 
n study of the effects of sex and gonadcctomy on these characters at the Uni- 
versity of Tokyo. In the investigation litters were divided into two groups, 
one gi'ouji of which was gonadectomized at 20 days of age. There Wf?re between 
100 and 200 individuals in each group, and ail were killed when 90 days of ag«» 
The data are summarizinl in the following table : 

Effect of sew and gonadeefomy on the size of the body and the organs of inice 


Sex 

Body weight 

1 i 

Body length 

! Kidney ' Thymus 
weight j weight 

Spleen 

weight 



Grams i 

22,70±0.e0 i 

21. lldt . 1« 1 
22. . 13 ! 

22. d6d= .24 1 

i 

Cenitmetfrs 
<1065:4:0.007 
6. 166dfc . 018 
6. 168=b . 006 
6, m± . 017 

; Grams Grams 

0.418db0.003 0.021 ±0.0004 
.289± .002 : .038± .0007 
.274± .002 ; .062± .0007 
.266± .002 i .061± .0006 

1 

i 

Grams 

0. 0B1±0. 002 
.134± .006 
.126± .003 
.129± .006 

Females 

Oastnited males 

Castrated females. 



The results showed that there were distinct sexual differences in the weights 
of the body, kidney, thymus, and spleen, and a slight difference in body lengtli. 
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The removal of the male gonads caused the weight of the kidney, thymus, and 
spleen to approach that of the female type, while there was little or no effect 
from gonadectomy on the weight of these organs In the female. The body 
weight of the male showed no change after castration, while that of the female 
increased quite rapidly after spaying. 

On the migration of ova from one uterkie horn to the other in the 
albino rat; and some evidence indicating a new^ ovarian hormone, F. B. 
IlANSOisr and C. Boone {Amer. Nat,, GO (1926), No. 668, pp. 257-265), — In one ex- 
periment 20 female rats were semispayed, part on one side and part on the other, 
to study the migration of ova from one horn of the uterus to the other. The 
females were bred after recovery and killed prior to parturition. No embryos 
were found Implanted on the uterine horn of the side from which the ovary was 
removed, Indicating that crossing over does not occur in the albino rat. The 
average size of the litters produced was 5.70±:0.24, which was quite comparable 
to the size of litters of the control stock. The one ovary had thus produced 
as large litters as two. 

In further studying the factors responsible for the production by semispayed 
rats of as large litters as normals, a portion of one oviduct of 14 females was 
excised and the ends were tied. A total of 45 litters were produced by these 
females, of which the average size was 3.80±0.150. The difference between the 
litter size of semispay('d individuals and those having a portion of one oviduct 
excised was 1.90±0.29. In explaining the differences it is suggested that there 
is a reciprocal hormone relationship between the tw'o ovaries, each tending to 
suppress the other, but that when one ovary is removed the other hypertrophies 
and produces larger numbers of ova. 

The coat of the mouse (Mas musculiis), F. AV. Dky (Jour. Ocneiivg, 16 
(1926), No. 3j pp. 287-SiO, pU. Jf. figs. lOS), — This paper presents the results of 
microscopic stud.es of the types and development of hair found in the mouse. 
The specimens studied were mainly taken from the mid-dorsal line, but hair 
from other ixirtions of tl»o skin was also examined for Cfunimr son. It was 
found that the hairs were grown in d stim-t giuierations on the main areas, but 
that there was considerable variation in the suc^'esslon of hairs in isolated 
follicles. 

The nutritive value of various layers of the wheat and corn kernel, A. 
Klein, B. Haukow, L. Pine, and C. Funk (A-mer. Jour. Physiol., 76 (1926), No. 2, 
pp. 2S7-2Jf6, fig. 1). — Data are iwesented dealing with the nutritive value of the 
proteins in corn meal, corn feed meal, wheat bran, standard wheat middlings, 
red dog flour, and the first clear, second clear, and patent flours, as determined 
by chemical fractionation of the proteins and by feeding experiments with 
rats. 

The results show that much difference exists In the nutritive properties of the 
different layers, but those parts containing the bulk (»f the vitamins also have 
proteins of high biological value. The milling fraction, red dog flour, gives the 
best combinations of the highest biological value, together with the highest 
general dietetic value. The corn feed meal was superior to corn m(*al. The 
r»ossibllity of certain vitamins increasing the biological value of the proteins is 
suggested. 

Cottonseed products as feed, fertilizer, and human food (Texas Sta. Bui 
Sil (1926), pp. 5-28).— This bulletin discusses briefly the properties and com- 
position of cottonseed meal and hulls, together with directions for feeding 
these products to the various classes of animals and suggested rations for each, 
and Information as to cottonseed meal as a fertilizer, noted on page 22 and as 
to cottonseed flour as a human food. 
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Feeding experiments with pineapple hran at the University of Hawaii 
(Hawaii Univ. Quart. Bui, k (1926), No. Jf, pp. 27-32). — A ration of one-third 
each of barley, wheat bran, and pineapple bran was fed to H grade Percheron 
horses for 18 months with excellent results. 

When 2 purebred Berkshire and 2 crossbred (Tam worth X Berkshire) pigs 
were given free access to a mixUire of pineapple bran, wheat middlings, coconut 
meal, and tankage (5:3: 1:1), together with 0.5 lb. of green alfalfa daily 
during the 12 weeks following weaning, the purebred Berkshires made an 
average daily gain of 0.00 lb. and the crossbreds 1.13 lbs. An average of 3.43 
lbs. of grain was required i)er pound of gain. 

Two lots of 4 crossbred (Tam worth X Berkshire) pigs each were also fed 
during an 84-day period on rations containing 50 and GO per cent pineapple 
bran. The other feeds included wlieat middlings, coconut oil cake meal, tank- 
age, salt, and raw rock phospliate. During the test period an average daily 
gain of 1.08 lbs. was made on the 50 i>or cent pineapple bran mixture and 0.72 
on the 60 per cent pineapple bran mixture. The two lots required 4.59 and 4.96 
lbs. of grain, re.si)ectively, to produce 1 lb. of gain. The results indicate that 
the 50 i)er cent pineapple bran mixture is sui>erior to tbe mixture containing the 
larger amount of thi.s feed. 

Straw hydrolyzatlon uith si»eciai regard to the signiiicanee and profit 
from the process, as well as analytical-chemical and microchemical inves- 
tigations [trans. title], J. Schieus (Landw. Jalirh. Bayern, 16 (1926), No. 1-8, 
pp. 93-109, figs. 2). — This deals with the hydrolyzatioii ol straw, reviewing the 
histori(‘al development of the methods of treatment and de\''-(Tibiiig the chemical, 
microscopical, and anatomical make-up of straw, the different methods of 
hydrolizatioii, and their effect on the resulting product. 

Commercial feeding stuffs, 1025—1926, J. M. BjUitleit (Maine ilta. Off. 
Insp. 120 (1926), pp. 33-52). — This gives the guaranties and analyses of the 
samples of feeding stuffs olikdally iu.«pected during the year ended June 30, 
1920 (E. S. R., 5^1, p. 758). 

Analyses of mixed feeds on sale in North Carolina, li>24, J. O. ILu.vek- 
8(W and L. M. Nixon (N. C. Dept. Agr. Bui, 1025, ISept., pp. 51, fig, 1). — This 
reports the guaiaiiities and analyses of feeding stuffs officially inspected in 
North (-arolina during the year 1024, and includes miscellaneous information 
related to feeding. 

Inspection of feeds, J. B. Smith and L. J. Hakdin (Rhode Island Sta. Ann. 
Feed Insp, Ctre., 1926, pp. 8) —The guaranties and aiml.\ses for protein and fat 
are presented for the fi'eds officially analyzed during the season of 1925-26, 
with suggestions for calculating the relative value of the feeds (E. S. R., 53, 
p. 465). 

Feeding stuffs, F. T. Shutt (Canada Expt. Farms, Div. Chem. Ilpt. 1925, 
pp. 25-S4). — This reixirta chemical analyses of samples of various feeding stuffs 
which have been studied by the division of chemistry. 

The feeding of domestic animals, N. Hansson, trans. hy F. von Meissner 
(Futterung der Haustiere. Dresden: Theodor l3teinkopff, 1926, pp. X!I-\’230, 
figs. 7), — ^The book is divided into three parts, dealing with the principles of 
animal nutrition and giving descriptions of various individual feeds and the 
nutrient requirements of the various classes of farm animals. 

Proceedings of the twenty-eighth [and twenty-ninth annual conven- 
tions] of the American National Live Stock Association (Amer. Natl Live- 
stock Assoc. Proo„ 28 (1925), pp. 132, pis. 8, figs. 4; 29 (1926), pp. 150, pis. 7).— 
These are the usual reports of the meetings of this association (E. S. R., 63, 
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p. 167), held at Albuquerque, N. Mex., in January, 1925, and at Phoenix, Ariz., 
in January, 1926. 

Proceedings of the twenty-first annual convention of the Corn Belt Meat 
Producers’ Association and of the fifth annual convention of Iowa Co- 
operative Livestock Shippers {Com Belt Meat Prod. Assoc, [etc.} Proc., 21 
(1924), pp. 70 ). — This consists mainly of papers of popular interest as in pre- 
vious reports (E. S. R., 52, p. 168). 

Horse and cattle production in the Butch East Indies [trans. title], J. 
Mebrens (Dept. Landh.f Nijv. en Eandel [Dutch East Indies], Veeartsmijk. 
Meded., No. 51 (1926), pp. Vin-^252, pis. .{.4 ).-— Descriptions are given of the 
many different breeds and types of horses and cattle in the Dutch East Indies, 
including accounts of the measures taken for the improvement of horses and 
cattle through breeding. 

A quarterly bulletin on the condition of range, water, and cattle 
throughout New Mexico (N. Mex, Cattle and Horse Growers* Assoc, Quart. 
Bui. 1$ (1926), pp. [32], fig. 1 ). — This publication deals in general with range 
legislation and statistics of cattle production, but includes other information 
of popular interest to New Mexico livestock producers. 

Shipping cattle to Britain (Canada Dept. Agr. Bui. 62, n. ser. (1926), pp. 
51 ). — This gives complete accounts of six experimental shipments of beef cattle 
to Great Britain, the last of which was made in April, 1025. The results of 
the individual experimental shipments have been briefly noted from the reports 
of the experimental farms (E. S. R., 55, p. 358). 

The general results have indicated that the shipping of chilled beef to Great 
Britain is unprofitable, but that the popularity of Canadian store cattle is 
increasing in the British market and th(* enterprise is profitable provided suit- 
able grades of animals are shipped at the proper time and under the proper 
conditions. The British prefer the younger steers of good quality, 1,100 to 
1,200 lbs. being the most desirable weight. Older cattle must be better finished 
than younger cattle, since the former are ordinarily slaughtered immediately. 
Any of the three major beef breeds, Aberdeen Angus, Hereford, or Shorthorn, 
purebreds or grades, are acceptable, but the Herefords should be shipped in 
time for finishing on grass. 

The importance of uniformity in the shipments is emphasized. It is sug- 
gested that individuals may ship either through exporter.s or cooperatively. 
The facilities available at the three major markets, Glasgow, Liverpool, and 
Manchester, are briefly summarized. 

Results of experiments in breeding for fleece improvement, [D. A. 
SVENCEE] (Natl. Wool Grower, 16 (1926), No. 4, pp. 25-28, figs. 8 ). — The relation 
of various factors to the scoured fleece w(;ights of individual ewes has been 
studied from the records of 1,490 Rambouillet fleeces sheared during the years 
1921, 1923, and 1924, at the Sheep Experiment Station, Dubois, Idaho. The 
fleece weights were found to increase with tlie age of the ewes from yearlings 
to 3-year-olds and then in general to decrease as age advanced. 

The length of staple was one of the most important factors as related to 
heavy fleece weight, although density was also of considerable imiwrtance. 
There was, however, a slight negligible relation between length of staple and 
density. Fineness of fleece and large amounts of dirt were related to smaller 
weights of scoured fleece. Studies of the effect of percentage of grease gave 
somewhat variable results, but Indicated that fleece should not be overloaded 
with grease for the maximum scoured weights. 

Studies of the average percentages of clean wool, grease, and dirt in various 
parts of 50 of the fleeces showed that the necks yielded the highest percentage 
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of clean wool and the lowest percentage of dirt, while the reverse was the case 
with the bellies. Both the necks and l)ellies contained 13 per cent of grease, 
and the sides, backs, and rumps 15 per cent each. Grease appears to be the 
most constant of the three factors in different parts of the fltjece. 

Are twin lambs desirable? W. E. Joseph {Natl, Wool Grotoer, 16 (1926), 
No, pp. 19-21, figs, 4), — From records of approximately 300 fine-wool ewes, 
2, 3, and 4 years of age, bred and raised on the range at the Montana Experi- 
ment Station, the desirability of single and twin lambs has been compared in 
the lambing seasons of 1923, 1924, and 1925. The results showed that during 
1923 the 13 pairs of twin lambs born in May averaged 95.8 lbs. in weight in 
October as compared with 60.4 lbs. for the single lambs of other ewes. Similar 
or somewhat more favorable results were shown for the twins born in 1924 and 
1925. The averages for the twin pairs in the two years were 119.5 and 112.8 
lbs. of lamb per (‘we as compared with 72.8 and 71.5 lbs. of lamb per ewe for 
those producing singles In the respective years. 

The ewes which raised twins did not show any reduction in their ability to 
raise lambs in the succeeding year. 

The average weights of lambs born as twins but raised as singles were com- 
pared with the average w^eights of singles, and it was found that the handicap 
of being born as one of twins only amounted to 2 or 3 lbs. 

The British Goat Bociety’s year book for 1026 , compiled by T. W. Palmer 
{London: Brit. Qoai Soc., 1926, pp. 16S, pis. 3^). — This is the sixth yearbook of 
the British Goat Society, containing numerous articles of popular interest simi- 
lar to thosw? of a previous number (E. S. R., 54, ]>. 400). 

The fattening of pigs (North. Ireland Min. Agr. Lcafiet 35 (1926), pp. 10 ). — 
This deals with the principles of f(‘eding ami fattening pigs, including several 
rations .suggested for difforeur ages. 

Brood sow and litter, L. A. Weaver {Missouri Agr. Col. Ext. Circ. 172 
(1926), pp. 11, figs. 4). — This circular gives brief popular directions for the care, 
management, and feeding of the brood sow and her litter. 

Studies on the sex-ratio and related phenomena. — VIII, The seasonal 
sex-ratio in tlie pig, A. B. Parkes (Ztschr. Induklire Abstain, u. Vererbungs- 
lehre, 4^ (1926), No. 3, pp. 121-138, fig. 1). — In continuing this series (E. S. R., 
55, p. 635) it was found that the numbers of individuals, litters, and sex ratios 
given for the pigs recorded in the National Duroc- Jersey Record, vol. 67, as 
horn during the four quarters of the year, i. e., September, October, and No- 
veml>er; December, January, and February; March, April, and May; and 
June, July, and August were resi>ec*tively 19, 10.3, 56, and 14.7. The average 
litter size and the sex ratios w’ere relatively constant, the extremes for the 
average size of litter in the different quarters being 8.04 and 8.31, and for the 
sex ratios 46.1 and 44.4 per cent. 

Other data on seasonal variations In the sex ratios of man and animals are 
discussed^ from wdiich it is concluded that seasonal variations are apparent 
under the more primitive conditions of breeding. 

Sugar beet tops as a substitute for oats in the feeding of heavy draft 
horses [trans. title], K. Bartsch (Landtv. Jahrb., 63 (1926), No. 2, pp. 157-206, 
pL 1). — ^The results of an experiment are reported in. which one horse of each 
of three teams received daring the period October 1 to November 17 a daily 
ration per 600 kg. of live weight of 6 kg. of rye straw, 5 kg. of meadow hay, 
and 7.6 kg. of oats, as compared with 6 kg. of rye straw , 7 kg. of alfalfa hay. 
3.5 kg. of oats, and 25 kg. of sugar-beet tops without leaves for the other horse 
of each team. The amount of work done and the weights of the horses taken 
at different intervals were used for determining the value of the sugar beets 
as a partial substitute for oats. 
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During the experiment the horses receiving oats lost a total of 5 kg., while 
their team mates receiving beets made a total gain of 28 kg. The experiment 
showed that the beet tops were very palatable, and proved to be a satisfactory 
feed for work horses when fed in amounts up to 25 kg. daily. 

The mineral metabolism in horses fed exclusively on bran, 0. Bano {K, 
Vet og Landhoh0jskole [Denmat'k], Aarsskr. 1925, pp. 383-404). — Data are pre- 
sented showing the intake and outgo of various minerals by a 12-year-old 
gelding receiving daily rations of 7 kg. of wheat bran alone and with 200 gm. 
of calcium carbonate, or of 7 kg. of rye bran and 44,3 gui. of sodium chloride. 
The horse was placed In a sling for the collection of feces and urine, following 
a preliminary feeding period on the same ration. The data dealing with the 
metabolism of the more important base- and acid-forming minerals are sum- 
marized in the following tables : 

Average daily mineral metaholism of acid-fot'ming minerals 


Kation 


W’^heftt braiL. 

Wheat bran plus CaCot,. 
Rye bran plus NaCl 


i Vi(h 

1 . . 

; 9 

Cl 

Inbike 

Outgo 

Intake 

Outgo 

Intake 

Outgo 

Oram 

Oram 

Orarn ( 



Oram 

Gram 

Oram 

lbO.fi 

176.1 

2b. 7 ! 

23.8 

C.0 

3 7 

IbO 6 

173 3 

26 6 1 

2fi.l 

6.7 

1.8 

163 0 

lt58 7 

2 

32 2 

31.2 

29 2 


Average daily mineral metabolism of hase-f arming mmerals 


Ration 


Wheat bran 

Wheat bran plus CaCOi 
Rye bran plus NaCl 


CaO 

Mgo 

K.0 

_ ^ 

NajO 

Intake 

Outgo 

Intake 

Outgo 1 Intake 

Outgo 

Intake 

Outgo 

Oram 

Oram 

Oram 

Oram 

Oram 



Gram 

Oram 

Gram 

14.9 

32.5 

46.0 

41.3 

01.0 

90.8 

4.9 

6.0 

122 7 

104 8 

47. G 

43.2 

91. 0 

8,0 3 

4 9 

7.4 

12 0 j 

23 8 

46 5 1 

41.7 

100 9 

i 07. 1 

28 0 

26 7 


The results are discussed from the standpoint of acid and base equilibrium of 
the intake and outgo of minerals. In the first exjyeriment the analyses showed 
that the feeding of a substance like wheat bran, containing a considerable 
excess of phosphoric acid and a deficiency of bases, resulted in a considerable 
loss of calcium. When the calcium carbonate was added to the bran ration 
much less phosphoric acid was excreted in the urine, and 3.5 times as much 
calcium oxide was found in the fec*es as during the preceding experiment when 
the ration consisted of bran only. The horse did not lose as much base equiva- 
lent during the rye bran experiment as during the wheat bran feeding, due to 
the lower phosphoric acid content and the smaller base deficiency of the former. 
In the rye bran experiment the horse appeared to show a small loss of phos- 
phoric acid. 

Textbook of horse breeding, G. ScnwABZNECKE», rev. by O. Frolich (Lehr- 
buck der Pferdezuoht. Berlin: Paul Parey, 1926, 6. ed., rev., pp. Vin+S82, 
pis. 41, figs. 14O). — ^TMs book gives accounts of the different breeds of horses 
and the principles of feeding, breeding, and stebling horses, and includes a 
chapter on conformation. 

Poultry feeding experiments, J. B. Thomas (Jour. Dept. Agr. Victoria, 24 
(1926), No. 4, pp. 193-205).— results of feeding experiments with poultry 
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conducted at the State Research Farm at Werribee from 1921 to 1925 are sum- 
marized (B. S. R., 53, p. 374). 

The raising and fattening of turkeys (North, Ireland Min. Agr. Leaflet 37 
(1926) t pp, 6 ). — The principles of turkey raising are described, and measures 
for the control of the most imi>ortant diseases are recommended. 

DAIRY FARMING— DAIRYING 

The elfect of ultra-violet light on the calcium anti j>hosporus metabolism 
of the lactating animal, J. IMcA. Henderson and H. E. Magee {Biocliem. Jour,, 
20 (1926), No. 2, pp. 3G3-S7S, fig. 1 ). — This paper gives a more detailed account 
of the results of experiment.s previously noted (E. S. R, 54, p. 2T4), in- 
cluding the results of a fourth experiment in which the calcium and phos- 
phorus balances were d(‘tcrmined In one animal during 58 days, starting one 
month after parturition. The animal Avas irradiated for 16 day.s, during 
which the calcium excretion in the feces averaged 7.85 gni. per day, as com- 
pared with 8.00 giu. in the preceding 10-day p(*riod and 8.85 grn. in the fol- 
lowing period. The daily amour»ts <>f phosphorus in the feces during the 
resiK*<‘tive i)eriods averaged 4.20, 3.90, and 4.97 gm. There was an in- 
creased urinary excretion of calcium during the ] period of irradiation. The 
conclusions are in general agreement wdth those giv(ui in the (nrlier paper. 

The mineral metabolism of dairy cows as affected by dlstilied water and 
[jrevious feeding, C. F. Moxkoi. and A. E. Perkins {Jour. Dairy 8Vi., 8 (1925), 
No. 4, pp. 2,03-3fi).— Essentially noted ( E. S. 11., 55. p. 109). 

Effect of bone meal on growth of dairy heifers, W. I>. Salmon and W. H. 
IOaton (Jour. Dairy Sai., 8 {1923), So. pp. S12-317, figr :D. — Two lots of four 
heifers each were selected for a study of the effect of feeding 2 oz. of steamed 
hone meal daily to the ludfers of one lot at the Alabama Experiment Station. 
The T'emainder of thc^ ration consisted of corn and oats and Johnson grass 
and timothy hay, with Bermuda, carpet grass, and dallis grass pasture during 
(he grazing season. Weights and measurements taken at 28-day intervals 
from December 10, 1922, to April 20, 1924, showed only slight dilTcTonces in the 
two groups, though both the ration and pasture were very low* in calcuim. 

Handbook of modern milk utilization, G. Knocu {Hand buck dcr Neu^icit- 
lichcn Milchvcnccrtung. Berlin: Paul Barey, 1926, pp'. A7/-f56’^, pL 1, figs. 
753).— The various processes in the handling of milk and the mannfacture of 
dairy products are descrihed in the different portions of the book, including 
special reference to various kinds of dairy equipment and the bacteria asso- 
ciated with the manufacture of the different products. The properties of milk, 
butter, cheese, condensed and dried milk, and dairy by-products are discussed. 

On the physiology of lactic acid bacteria [traus. title], A. Voktkevicu 
( WoJTKiEwucz) {Vest. Bakt. Agron. iSta. (Bcr. Bact. Agron. Sta. Moskan), No. 
24 (1926), pp. 113-128; Ger. abs,, p. 128). — This deals with the effect of various 
factors on the activity of lactic acid bacteria and the variations in types found 
In Swiss cheese. 

Coli types and ropy milk, W. Sadler and J. D. Miudlemass (JSci. Agr., 6 
(1926), No. 9, pp. 297-302 ). — Organisms causing ropy milk w’ere isolated from 
milk produced on a certain farm. Samples of milk aseptically drawn into 
sterile test tubes, of milk taken at different stages in the usual process of 
straining, cooling, bottling, e(^., and of the feed, bedding, and water 'were 
tested for the presence of rope-producing organisms. 

The milk coming directly from the udder did not contain these organisms 
when aseptic precautions were observed, but such organisms were recovered 
from bottled milk, bedding, washings from a presumably clean pail, and from 
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milk at various stages after entering tlie milk pail. Eighteen typical strains 
were selected for a more detailed study of the characteristics of the organisms. 
The number of strains was later reduced to six. In general these types were 
short rods arranged singly or in clumps, were Gram-negative, and without 
capsules or motility. They produced an abundant growth on whey agar and in 
gelatin stab cultures, and produced ropiness in 7 to 17 hours at 21'’ 0. in 
litmus mUk, but no clotting obcurred in several days. 

Dextrose, lactose, galactose, saccharose, maltose, mannite, salicin, and glyc- 
erol were fermented with the formation of gas. liidol was not produced, but 
nitrates were reduced. All strains were killed by heating to 63® for 10 minutes. 

A study of the cultural characteristics showed that all strains were closely 
allied to Escherichia ncapoHtana according to Bergey’s classification, though 
slight differences were observed. 

The original infection from the litter or manure probfibly infected the 
utensils, which continued the infection when inipror>erly sterilized. 

Carbonation of butter, M. J. Prucha, J. M. Brannon, and II. A. Rxtehe 
(Jour, Dairy Sci., S (1925), Ao. PP- S18-S29),— In continuing the studies of 
the carbonation of dairy products at the Illinois Experiment Station (E. S. R., 
47, p. 180), the effects of treating sweet cream with carbon dioxide, churning 
milk in a carbon dioxide atmosphere, and storing butter in a carbon dioxide 
atmosphere were determined, especially as related to the flavor and keeping 
qualities of the cream and butter and its influence on the development of 
germ life. 

In the treatment of the sweet cream, gas was bubbled through different 
samples for 3 minutes on successive days, and the cream was kept at 40 and 
70° F. The results showed that the first carbonation usually caused a slight 
reduction in the number of bacteria and retarded the development of acidity. 
It did not prevent bacterial growth, which later occurred at practically the 
same rate as in uncarbonated cream, though the types of bacteria were some- 
what different. At room temperature both carbonated and uncarbonated 
cream kept about the same length of time, but at 40® F. the treated cream was 
sweet for 2 or 3 days longer. 

In both laboratory and creamery tests churning in an atmosphere of carbon 
dioxide did not have any pronounced effects on the (piality of the butter. A 
sour taste was evident in carbonated butter immediately after churning, which 
disappeared in storage. The treatment did not appear to affect the develop- 
ment of bacteria, molds, or yeasts. 

Storing butter in a carbon dioxide atmosphere tended to suppress ba(!terial 
activity, esi>ecially at the lower temperatures, and such butter was always free 
from molds. The types of off-flavors developed after long storage were dif- 
ferent from those found in uncarbonated butter. 

The care of the churn and the quality and storing properties of the 
butter produced [trans. title], E. Haglund, C. BAirniEL, and E. Waller 
(Meddel Centralanst ForsoJesv. Jordbruksomrddet [Sweden], No, 297 (1926), 
pp. 2S; Eng, abs., pp, 22, 23).— In these investigations the autliors have shown 
that an improperly sterilized oak churn may contaminiite the butter made in 
it with yeast and molds. Various methods of treating the churn were com- 
pared, the most satisfactory of which apix^ared to he the use of steam for 
boiling the water in the churn. When the churn was allowed to stand for 3 
to 5 days without use, it was again strongly infeidkjd. Butter made in a steril- 
ized churn had a slightly better score after 10 to 20 days* storage than butter 
made in an infected churn. 
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Extra sterilization of the churns in 14 different dairies did not definitely 
improve the quality or keeping properties of the butter, indicating that satis- 
factory sterilization was employed. 

A study of the organisms causing thickening of sweetened condensed 
milk, P. A. Downs {Jour, Dairy Set, 8 {1925), No, 4, pp. S44-S69 ). — In a study 
of the organisms causing thickening of condensed milk various types of 
bacteria from different sources were tested for their ability to thicken con- 
densed milk. One thickened sample of commercial milk was found to contain 
almost a pure culture of a coccus. 

Samples of fresh condensed milk were diluted in various ways and inoculated 
with creamery waste. The samples showed thickening and the presence of 
large numbers of cocci. A high acidity and a fruity odor were develoi)ed. 
Organisms producing thickening were later isolated from condensed milk, 
powdered milk, and from the air. A total of 1,054 cultures were studied, of 
which 318 caused thickening. The results indicated that the original source 
of the thickening organisms was the air, and that the milk probably became 
contaminated after manufacture. 

The morxdiology and cultural characteristics of 32 of the cultures were 
studied to see if they were all of the same type. This study showed that 
these organisms were probtibly all variations of one type, resembling Staphylo- 
coccus pyogenes alhus as closely as any. One of the strains w^as identical 
with this organism in cultural characteristics except that the latter would not 
thicken milk. Another strain did not reduce nitrates to nitrites and failed 
to ferment lactose. Prom the biochemical reactions of the thickening bacteria 
it was concluded that the thickening was caused by the production by the 
organism of a rennin-llkc* enzyme. 

Oondiensed milk and milk powder, O. F. Hunzikeb {La Orange, III,: 
Author, 1926, ed., rewritten and ent, pp, [16]+619, figs. 153 ), — This is a 
revised edition of the book jweviously noted (E. S. R., 4-1, p. 373), which has 
been much enlarged to include the newer developments in equipment and 
pi*ocesses resulting from dairy research, and deals especially with the physical, 
chemical, and bacteriological phenomena that liiflucrice the quality of condensed 
and powdered milk. 


AGEICTJLTUEAL ENGINEEEING 

Soil erosion from early plowed wheat land, F. L. Duley {Jour. Amer. Soc, 
Agron,, 17 {1925), No. 11, pp. 131-134 ). — Studies conducteil at the Missouri 
Experiment Station are reported which showed that under the conditions 
existing at the station the increased loss of soil by erosion due to early plowing 
for wheat may be considerable, and during this period has been slightly more 
than that during the rest of the yt'ar. On the whole, however, erosion from 
wheat land is not extremely serious, being only about half as much as from 
com land. Where wheat follows another crop like corn or soy beans, and is 
itself followed by clover, the erosion is very greatly reduced. It is con- 
sidered likely that on ndling lands in regions of rather high August and 
September rainfall it will be found more advisable to adjust the rotation so 
that the land will be covered with a crop practically all the time, rather than 
to emphasize the advantages of early plowing. 

Soil erosion experiments o^^ the experiment station, Peradeniya, T. H. 
Holland {Ceylon Dept, Agr. Yearbook, 1926, pp. 5, 6, pis. 2 ). — Data from experi- 
ments on the measurement of erosion in tea soils are presented. The data were 
obtained from Isolated plats washing into tanks. The amounts of erosion from 
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the different plats varied, the variations being caused largely by the uneven 
number of fully grown tea bushes. 

Ridge cultivation in lower Gujarat, B. M. Desai and K. B. Naik (Bombay 
Dept, Ayr, Bui, 128 (1925), pp, SO, pis, 8). — A new method of cultivation is 
described, and the results of exi)eriinents in its application to the black soil 
tracts in lower Gujarat are presented. In this method croi>s are grown on 
ridges and not on the flat. With judicious cultivation between the ridges the 
yield of cotton can be raised either in wet, dry, or normal years by an average 
of from 23 to 25 per cent, and that of sorghum by an average of over 23 per 
cent of grain and from 5 to 10 per cent of fodder. 

The experiments showed that ridge cultivation affords good surfa(*e drainage, 
and prevents the land from becoming partially water-logged in the U!)per 8 
or 10 in. during the period of heavy rain. The amount of w^eeding in ridged 
plats was found to be considerably less than on the flat. The experiments were 
made on fairly clean fields, however. The root developments of both cotton 
and sorghum were deeper on the ridged idats. The ridge system of cultiva- 
tion was found to permit late intertillage. In the early stages of growth the 
crop on ridges remained gieeii while that on the flat became yellow during 
heavy rain. It was possible to work the soil on the ridges iiftcu* lieavy rains 
much earlier than on the flat. 

Flow of water in 54-in. concrete conduit, l)eiiv(?r, Colo., F. C. Kcouky 
(Engin. News-Ree., 96 (1926), Ro. 77, pp, 618-680, figs, 8), — Tests conducted by 
the U. S. D. A. Bureau of Public Roads of a 54-in. reinforced concrete conduct 
are reported which showed the capacity greater by 15 per cent than that 
accepted for the best conduits a few years ago. The results are taken to indi- 
cate that the Scoboy formula, F— V with a coefficient of 0.37, as 
recommended for the best of concrete pipe, is very conservative. In this 
formula V is the velocity in feet per .second. H is loss of head in feet jier 
1,000 ft. of pT)e, and d is internal diameter in inches. 

Public ground-water supplies in Illinois, G. C. Haokhmjlyeu (111, 

Water Survey Bui, 21 (1925), pp. 710, pi. 1, figs. 10). — Tliis bulletin presents 
information relating to the quantity and quality of ground water available 
throughout the State of Illinois. 

Financial limitation in the employment of fonsst cover in protecting 
reservoirs, W. W. Ashe (V. S. Dept. Agr, Bui. 1480 (1026), pp. 35, pis. 18, 
figs, 4), — In this bulletin those regions In wliicli the inlluenco of forests in 
protecting reservoirs used for power purposes is most important are pointed 
out, and the value of forest cover and the financial limitations in its employ- 
ment to prolong the utdity of a reservoir are discussed. 

The ijrinciples and practice of surveying. — II, Higher surveying, G. B. 
Bbekd and G. L. Hosmkb (Neto York: John Wiley d Sons; London: Chapman d 
HM, 1926, vol. 2, 8, ed., pp. XV U I +489, figs. 184)- — This is tlie third edition of 
this handbook, wliich deals with higher surveying and is chlefiy devoted to a 
consideration of the various methods of conducting topographic and hydro- 
graphic surveys. The subject matter Is divided into the control of the survey, 
filling in topographic details, hydrographic surveying and stream gauging, and 
constructing and finishing maps. 

Highway curves and earthwork, T. F. Hickerson (New York and London: 
McQraw-Eill Book Co., 1926, pp, XIV +882, figs, 50), — This handbook presents 
briefly the problems of highway location, laying emphasis on the subject of 
curves and earthwork, including the banking and widening of pavements. 
The economic and aesthetic advantages of easement spirals are explained, and 
a variety of original tables is presented to facilitate the layout of these curves. 
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A theoretical treatment of curves illustrated with numerous examples is also 
given. 

High-alumina hydraulic cements, P. H. Bates {Indus, and Engin, Ohem., 
18 (1926), No. 6, pp. 554-559, figs. 5). — In a contribution from the U. S. Bureau 
of Standards the composition and properties of high alumina cement, espe- 
cially as compared with Portland cement, are described, and its commercial 
uses are pointed out. This cement has a high strength and resistance to 
sulfate-bearing water, and attains the same strength in 24 hours that ordinary 
cements acquire in 28 days. 

Strengthening and indurating concrete with sulphur, W. H. Konsft 
(Engin. Netvs-Rec., 96 (1926), No. 23. pp. 940-942. figs. 2).— The results of tests 
extending over a number of years are briefly summarized which indicate that 
concrete may be ImpregTiated with sulfur with an increase in strength and 
decrease in absorption. Commercial flour of sulfur, or sulfur in any other 
form, when added to the mix has little or no effect on the strength even 
though this contained sulfur Is subsequently melted. In carrying out the 
sulfur treatment the precast concrete products, preferably well cured, are 
immersed in a bath of molten sulfur until the requisite degree of absorption 
has resulted. The treatment is applicable to all types of concrete and cement 
mortars, including high alumina cement, and with any aggregate chemically 
inert toward sulfur. 

Tests sliow how calcium chloride affects concrete, A. S. Levexs (Engin. 
Netvs-Rcc.. 97 (1926), No. 6, pp. 214, 215, figs. Studies conducted at the 
University of Minne.sota to determine the effect of calcium chloride when 
used as an integral part of the mix upon the tensile and compressive strengths 
an<l the shrinkage effects of concrete are reported 

In the tension tests the strongest coiuTete \\as that which contained 2 
I>er cent of calcium chloride and was cured one day in the moist chamber 
and then dried. Percentages of calcium chlorhle over 2 tended to weaken 
the concrete. During the earlier iieriods of set the increase in strength of 
the concrete containing 2 per cent of calcium chloride was 40 per cent greater 
than that of plain concnae. After 21 days concrete containing from 2 to 3 
l>er cent of calcium chloride was stronger than concrete containing no cal- 
cium chloride, but the difference in .strength was not very great. 

In the compression tesbs an enormous increase in strength was noted during 
a very short period, amounting to 100 por cent over that of plain concrete. 
The strongest cylinders were those (‘ontaining 2 per cent of calcium chloride 
and cured in air for the enlin* lau-iod. 

In the shrinkage tests the use of calcium chloride increased the shrinkage 
and hastened the setting lime, this continuing throughout the entire test 
period. 

Compressive and transverse strength of hollow-tile walls, A. 11. Stang, 
D. E, pAiisoNs, and II. 1>. Fostkk (11. S. Dept. Com., Bur. t^tandards TcchnoJ. 
Paper Sll (1926), pp. S 17-353. figs. 19). — Strength tests of 70 hollovv-tile walls 
constructed with ordinary w'orkiuanshii) under average indoor conditions are 
reported. The walls were all 0 ft. long. 0 ft. high, and were either 8 or 12 in. 
thick. Fourteen different lots of tile and 4 different mortars were used in 
their construction. Twenty-seven of the walls were suhjtK’ted to a transverse 
test before being tested in compression under central loading. Fifty-three of 
tJie walls were tested in coi^^iression under central loading and 17 under 
eccentric loading. 

The mortar and w’orkmanship seemed to be the most Important factors 
affecting the strength of the end construction w’^alls. Those with cement 
lime mortar were about 5.1 times as strong as those with lime mortar. The 
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mortar had relatively less elBEect upon the strength of the side eonstrwction 
walls. Those with cement lime mortar had 2.4 times the strength of those 
with lime mortar. There seemed to be no constant ratio between the strength 
of the walls and the strength of the tiles, but in general, using the same mortar, 
this ratio decreased with an increase in tile strength. With the eccentrically 
loaded walls, the maximum loads supported were about 60 per cent of the 
loads for similar walls centrally loaded. 

The transverse strength of the walls was largely affected by differences in 
mortar and in the position of the tiles. In general the stronger mortars gave 
higher transverse strengths, and the walls having the tiles laid on the side 
were stronger under side load than with the tiles on end. 

Koof coverings: Their manufacture and application, E. G. Blake {New 
York: D. Van Nostrand Co., 1925. pp. XI +264, figs. [i///n).~-This book describes 
the origin, nature, and methods of preparing the various materials and sub- 
stances that are employed for covering the roofs of all classes of buildings. It 
contains chapters on the character and properties of a roof covering, thatch, 
organic roof coverings, metallic coverings, mineral coverings, manufactured 
mineral coverings, asbestos cement, bituminous felts, asphalt, glass, and 
cement concrete. 

Heat transfer and evaporation, W. L. Baugeb {New York: Chem. Catalog 
Co,, 1926, pp. 306, figs. 113). — This book is Intended for research workers in 
heat transfer and evaporation as well as for engineers designing and operat- 
ing evaporating systems. It contains chapters on general theory of heat 
transmission — conduction and radiation ; heat transfer by convection — general ; 
heat transfer between solids and gases, solids and liquids, and betwtien solids 
and condensing vapors, especially steam ; heating and heater design ; evaiwrator 
bodies; beat transfer in evaporators: theory and calculations for multiple- 
effect evaporators ; multiple-effect operation ; evaporator auxiliaries ; evap- 
orators as applied in specific industries ; and costs. 

Belation between fuel deposition temperature and equilibrium boiling 
point, W. A, Whatmough {Indus, and Engin. Chem,. 18 {1926), No. 6. pp. 609- 
612, figs, 3). — Studies are reported the results of which are taken to indicate 
that equilibrium boiling point is a real measure of the volatility of a motor 
fuel under running conditions. Furthermore, the equilibrium boiling point 
of a motor fuel is an accurate guide to the induction pipe temperature neces- 
sary to maintain a combustible mixture in a stable condition and thereby pre- 
vent fuel deposition. 

Infiuence of temperature, fuel, and oil on carbon deposition, S. P. Mab- 
UEY, C. J. Livingstone, and W. A. Gbuse {Jour, Eoc. Automotive Engin., 18 
{1926), No. 6, pp. 607-612, figs. 6). — Studies conducted at the Mellon Institute 
of Industrial Research are reported which showed that high operating tempera- 
ture, the use of the more volatile fuels and a lean air-fuel mixture, and the use 
of lubricating oils of relatively high volatility which contain little carbon resi- 
due all tend to reduce the dei) 08 ition of carbon in an internal-combustion engine. 

The data Indicate that the carbon values are fairly constant until the head 
temperature rises somewhat above 400*" F., after which there is a drop in them 
as the heat is increased. Deposits formed at the lower temperatures are much 
more asphaltic, softer, and less adherent than those formed at the higher tern- * 
peratures. With evaporative or steam cooling, the head temperature was as 
low as or lower than the lowest with water cooling, and carbon deposition 
was almost at the same rale as with water cooling at the same temperature. 

No marked change in quantity of carbon was noted with different fuels 
through the series of commercial gasolines, but excessively high carbon values 
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were obtained with heavy cleaners’ naphtha and kerosene. A benzol blend gave 
slightly more deposit than motor fuel, but the deiiosit was softer and more soot- 
like. Natural gas gave only 5 per cent less deposit than commercial gasoline. 
This is taken to indicate that in a 12 : 1 mixture a good average grade of gaso- 
line plays a very small part in the deposition of carbon. 

In runs simulating ordinary cool-weather operation, with a 10 : 1 ratio of 
air and ordinary gasoline, lubricating oils distilled from Pennsylvania and 
Mid-Continent crudes gave considerably higher carbon deposits than oils derived 
from Gulf Coastal crudes. 

Under conditions simulating summer operation, with a mixture ratio of 12: 1, 
the carbon deposit with Gulf Coastal oil was only half of that with Pennsyl- 
vania oil, while that from Mid-Continent oil was midway between. Carbon 
deposits from Gulf oils were, in general, dry, powdery, and friable, while those 
from Pennsylvania oils were very hard and adherent over the hotter areas and 
sticky and asphaltic over the cooler areas of the cnmbnstion chamber. It is 
considered probable that the belief that there is a connection belween so-called 
heat-resisting proiHirties of an oil and its desirability as a lubricant is erro- 
neous. The results indicate that oil which will leave the least residue upon 
evaporation from the metal surfaces will give the least trouble from carbon 
deposition. 

Antiknock materials, W. 11. Chakch, E. Mack, jk., and C. E. Poojm {Ahs. 
in Indus, and Engin. Chem,, IS (1920), No. If, pp. 33^-SJiO, figs. 7). — Studies con- 
ducted at Ohio State University on antiknock materials are rejK)rted. 

Nickel as the caihonyl was found to have an antiknock coefficient of 30; 
bismuth in its triaikyl and triaryl derivatives possessed a coefficient of from 
18.2 to 20,2; and cadmium in its alkyl comiwunds and titanium as the tetra- 
chloride were also found to function but in a less marked degree. The state of 
valence of the antiknock element is not c*ssential in determining which of its 
compounds should function. 

Exix'riments on supiirossion of detonation in an open tulK' led to the cim- 
chisiou tliiU ail attemiit to apply the results obtained with the de((»nation tube 
to a study or an explanation of the suppres.sioii of the fuel knock in a moh^r 
is unjustified. 

Studies on the electrical conductivity of tlie cylinder gases as a function of 
detonation showed that ga.seous ionization decreases with decreasing detonation 
in internal-combustion engines. This dt‘crease is noted irresjKX'tive of whether 
the kiUK'k is su[>pr(*ssed by the addition of an anti knock compound or by 
changing the comiK>sition of the fuel. This is taken to indicate that antiknock 
materials affect this ionization only in so far as they tend to suppress 
detonation. 

A chemical theory of antiknock materials and their action in suppressing 
detonation is preseuted. 

Audibility auti*kuo€k tests and knock-intensity evaluation, D. Roescii 
(Jour. Soa Automotive Engin., 19 (1926), No. i, pp. 17-28. figs. 18).-~ln a con- 
tribution from the Armour Institute of Technology a method of studying 
antiknock qualities of fuels, combustion chamber shapt^s, and efficiency of 
gasoline dopes is described. 

The gas engine on the farm. — 11, Starting troubles and their remedy, 
F. L, Fairhanks and F. G. Behhenjds (N. Y. Agr. Cot. (Cornell) Ext. Bui. ISS 
(1920), pp. 60, figs. 4 $). — Practical information on troubles encountered in the 
starting of farm gas engines is presented, continuing the series (E. S. R., 52, 
P. 288). 
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The wind-driven electric light plant, F. 0. Fenton {Iowa Agr, Ooh Otf, 
Puh., Bi (1926), No. SB, pp, 6-9, figs. 5).— Data from experiments at the Iowa 
Experiment Station on wind-driven electric light plants are briefly presented. 

It was found that in most respects the airplane propeller wheel is apparently 
an improvement over the old type of windmill wheel, although the output of 
current, judging by three months’ observation, was somewhat less. The air- 
plane wheel began to send current into the batteries at a wind velocity of 
about 10 miles per hour. The current increased rapidly as the wind velocity 
increased from 15 to 20 miles per hour. Wind velocities above 25 miles per 
hour brought little increase in current, because the wheel did not remain facing 
the wind. This is taken to indicate that the propeller may be somewhat more 
efficient in high winds than the old type wheel, but it is much less efficient in 
low winds, since it can not utilize a velocity below 10 miles per hour. 

Tests of agricultural machines ftrans. title], M. Rinoelmann (imi. Sci 
Agron. Franc- ot j^trang., iS (1926), No. /, pp. 35-^). — Methods of testing agri- 
cultural machines and of mechanical experimentation followed in the station for 
testing machines of the National Institute of Agronomy of France are briefly 
described. 

Plows and plowing, E. A. Hardy (I3as7caichei(:a7t JJniv., CoL Agr. E-rt. Bid 
32 (1926), pp. 29, figs. SO). — Practical information on walking and riding i)lows, 
moldboard and disk plows, plow adjustments and hitches, and methods of plow- 
ing is presented. 

Motor plowing tests with monopolin and benzol [trans. title], F. Fiur/ 
(Technik Landw., 7 (1926), No. 7, pp. 4S-i7 ). — Plowing tests with tractors ami 
motor plows under as nearly as iK>.ssible identical cmulitions to compare an 
alcohol-benzol mixture with straight benz<»l for fuel are briefly reported. 

In all cases more of the mixed fuel was used than of the straight benzol, hut 
this was apparently more than compensated for by the lower cost of the mix(‘d 
fuel. The estimation of fuel consumption on the basis of time was found to 
be erroneous, a bettor basis being area plowed or volume of soil turned. 

The conclusion was drawn that fuels consisting of mixtures of alcf»liol with 
more volatile materials, such as benzine* or benzol, may be sm'cessfully used in 
tractor plowing. 

A study of the dynamics of the disk harrow, E. (1. IVIcKihbkn (Agr. Engin., 
7 (1926), No. 3, pp. 92-96, figs. 7). — Studies conducted at the California Experi- 
ment Station are reported wffiich showed that by the proper arrangement of 
gangs It is possible to obtain a disk harrow^ which tills a strip of land, the 
center of which is offset from the center of the tractor, and which at the same 
time operates without side draft upon eithtT the harrow (►r the tractor. Only 
one position behind the tractor could be found where a given disk harr<JW with 
a given arrangement, position, angle, and weigliting of gangs, oiK^ratlng at a 
given speed on given soil conditions, could be ofieratod without side draft. It 
was found possible to design a disk harrow in which the gang arrangement could 
be easily changed so that it might be operated without side draft, either <llreclly 
behind the tractor or with either a large right or left hand offset. 

Single grain seeding machines [trans, title], A. Nachtweii (Deut. Landir, 
Presse, 51 (1924), Nos. 12, pp. 126, 127; IS, p. 137, figs. 5; 15, p. 160, figs. 10; 
16, p. 174, nvs. 10; 17, pp. 186, 187, figs. 7; 18, p. 197, figs. «).— A review of 
the history of the development of single grain seeding machines is given. 

Tests of fertilizer spreaders and grain binders [trans. title], Makhny and 
Fischer (Arl. Deut. Landw. Gesell, No. 330 (1925), pp. 68, figs. 42).— Compara- 
tive service tests of a number of different makes of fertilizer spreaders and 
grain binders are reported. 
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The fertilizer spreader tests showed that with heavy fertilizer applications 
distribution was generally quite uniform, but that uniformity of distribution 
decreased as the size of application decreased. This was especially true with 
such materials as lime and kainit. Uniformity of distribution was found to 
depend ui>on the discharging apparatus and vibration of the machine, the 
uniformity of speed of operation, and the nature of the fertilizer. 

German binders gave as good results as American machines. 

Automatic feed grinding with motors, J. B. Davidson {Iowa Agr, Col Off, 
Pub.y 24 (1926) y No. 32y pp. 4-6y fig. 1). — Experiments conducted at the Iowa 
Experiment Station indicated that a small motor can be used for feed grind- 
ing, that time control is practicable, and that quantity control is easily ar- 
ranged. The small grinder was found to have as high an efficiency as larger 
grinders, and the use of magazine bins iiaved labor. 

A survey of farm fires (llarrishurg : Penn. State Policey 1925y pp. 35). — ^This 
survey, made by the Bureau of Fire Protection of the Pennsylvania State 
Police in cooperation with the Pennsylvania Ex]>eriment Station, deals with 
the cause of farm fires in the State and gives practical information on pre- 
vention. Special attention is drawn to the danger of spontaneous combustion, 
and this phenomenon is discussed in some detail, with special reference to 
means for preventing its occurrence. A list of 82 references to literature bear- 
ing on the subject is included. 

North Carolina poultry houses, A. G. OuvEa, H. H. Goedon, C. F. Pakbish, 
and B. F. Kaitpc (N. C. Agr. Col. Ext. Circ. 161 (1926), pp. 8, fig. 1). — Informa- 
tion on the construction of poultry liouses adapted to North Carolina conditions 
is given, together with bills of material for typical houses. 

Colony brooder houses, A. C. Smith, C. E. Cooke, and H. B. White (Minn. 
Univ. Agr. Ext. Spec. Pul. 105 (1926), pp. 12y figs. 7). — Practical information 
on the planning and construction of colony brooder houses adapted to Minne- 
sota conditions Is presented, together with working di'uwings of tyjjical struc- 
tures. 

Equipment for hogs, A. L I ) ( rant {Clernson Agr. Coi. S. C., Ext. Bui *11 
(1926) y pp. 27, figs. 16 ). — Structural equipment for hog farms, including fencing, 
Iniildings, feed(*rs, watering devices, breeding crates, etc., is described. Work- 
ing drawings and bills of niatindals for this equipment are included. 

Mechanical conservation of organic manures, E. Beuendt {Mechanische 
Konservierung dvs Organisehen Pungers. Xeudamm: J. Neumann, 1925, pp. 8d, 
pis. Sy figs. 20). — This is a handbook of information on the construction of liquid 
and .solid manure pits, caanpost pits, and sanitary cow stables. 

Farm water supply and sewage disposal in West Virginia, F. 1). Cor- 
nell, ,m. (West Virginia Sta. Bui. 206 (1926), pp. 27, figs. 23). — Studies of the 
sanitary conditions on 287 farms in three West Virginia counties are reported. 
Of the farms visited, 66 could have had the convenience of running water in 
the house by merely piping the water direct. Cisterns seemed to be growing 
in popularity as a source of water supply, but not enough attention w'as being 
paid to properly filtering the cistern water used for drinking purposes. 

On 124 of the farms the ojien back privy w^as in use, 90 others were built on 
the surface but closed at the rear, and on 21 farms there were no privies at 
all. No septic tank privies were found, and only 44 of the farms had pit 
privies. 

Where bath equipment was found the effluent was cither drained out on the 
surface of a field or into a near-by creek. No septic tanks were found, although 
the need for them was apparent. 

A septic tank, B. R. Gross (N. J. Agr. Col Ext. Bui 52 (1926), pp. 16, figs. 
IS), — Practical information on the disposal of farm sewage is given, together 
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with working drawings and data for typical structures adapted to New Jersey 
conditions. 

Some observations on sewage tank gases, A. M. BtrswKLL and S. I. Steick- 
HOXJSEE {Indus, and BJngin, Chem., 18 (1926) ^ No. -}» PP- 407-409 ). — The results 
of studies conducted by the Illinois State Water Survey Division are reported 
which show that gases from foaming Imhoff tanks contain more carbon dioxide, 
less nitrogen, and substantially the same amount of methane as gases from 
nonfoaming tanks. It is thought that the amount and heating values of gas 
available from Imhoff tanks are sufficient to warrant its collection and use for 
fuel purposes. 


BUBAL ECONOMICS AND SOCIOLOGY 

Variations in costs of producing corn, wheat, and other crops in Greene 
County, Ohio, J. I. Falconer and J. F. Dowlek (Ohio Sta. I$ul, 396 (1926), 
pp, 233-284). — The cost of producing crops was studied on 25 farms during 1920 
to 1024, the data being collected by the route method. The average area of 
the farms was 162 acres, of which 137 acres were in rotated crops and 10 
acres in permanent pasture. An average of 51 acres was in corn, 27 in wheat, 
13 in oats, 24 in rotated pasture, and 17 in hay. Tables are given showing for 
each farm the man, horse, and tractor labor used per acre, the exi>enditures 
for labor, manure and fertilizer, taxes, interest, seed, equipment, overhead, 
etc., the yields, and the total costs per acre and per bushel of growing corn 
up to harvest and of growing and harvesting wheat and oats. Similar tables 
are included for harvesting corn by different methods and for growing and 
harvesting hay and alfalfa and for i)rodueing pastun^. The costs, including 
interest, were found to be 34 to 57 cts. per bushel, with an average of 46 cts.. 
for growing corn up to harvest; 81 cts. to $1.32, averaging 01 cts., for growing 
and harvesting wheat; 30 to 98 cts., averaging 50 cts., for growipg and har- 
vesting oats; $5.88 to $15.07 per ton, averaging $11.46, for growing and harvest- 
ing hay; and $1.41 to $3.13, averaging $2.18, per auiiiml-unit-month for pro- 
ducing clover and thiiothy pasture. 

Analaysis is made of the costs on the seveial farms to show the factors 
that increase costs, and the methods of gaining efficiency and lower costs of 
production. The costs per bushel of harvesting corn, allowing credit for 
stover, varied as follows, with labor charged at the average regular labor 
price: Husked from stalk 9,9 cts., cut by binder and husked from shock 13.2 
cts., cut by hand and husked from shock 11.2 cts., and cut by hand and shredded 

10.4 cts. With labor for cutting, shredding, and husking from shock at 
contract prices, the costs were from 2 to 7.2 cts. i>er bushel higher. The follow- 
ing standard labor requirements per acre for the different crops were obtained : 
Growing corn 7.9 man-hours, 24,9 horse-hours; husking corn from stalk 6.3 
man-hours, 12.6 horse-hours ; cutting corn with binder and husking from shock 

16.5 man-hours, 9.4 horse-hours ; growing and harvesting wheat 6.2 man-hours, 
10.3 horse-hours ; growing and harvesting oats when seed was drilled 6.1 man- 
hours, 11.2 horse-hours; growing and harvesting oats when seed wak broad- 
casted 5.6 man-hours, 9.3 horse-hours; and growing and harvesting hay 5.1 
man-hours and 7.4 horse-hours. 

Cost of living on Iowa farms, [I], G, H. Von Tungeln, J. E. Xhaden, and 
E. L. Kirkpatrick (louia Sta. Bui 237 (1926), [pt. 1], pp. 56, fig. 1). — ^Thls 
study, which was carried on cooperatively with the Bureau of Agricultural 
Economics, U. S. D. A,, is one of the series previously referred to (E, S. B., 
50, p. 595) and covers 472 farms In 4 areas in Boone, Story, and Sac Counties, 
of which 212 were operated by owners, 239 by tenants, and 21 by hired men. 
The average size of the families was 4.7 persons for owners and hired men 
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and 4 persona for tenants. Tables and interpretative text are included show- 
ing for each class of operators the size of family, ages of parents and children, 
relation of tenants to landlords, education of operators, their wives and chil- 
dren, reading matter in homes, size of farms, size and value of houses, modern 
conveniences and labor-saving devices, and by class of operators and area 
studied the expenditures for the different items entering into the cost of liv- 
ing, the proportion of the living furnished by the farms, etc. 

The average total annual family costs of living in the 4 areas were $1,875.90 
for owners, $1,500.40 for tenants, and $1,431.50 for hired men, of which 
$1,119.20, $861.20, and $842.40, respectively, was expended in cash, the balance 
in each case being furnished by the farm. Of the average total costs for the 
families of the 451 owners and tenants food, clothing, rent, furnishings and 
equipment, operating expenses, health, advancement, personal expenses, and 
insurance represented 37.1, 14.6, 15.5, 2, 14.2, 5, 6.5, 1.6, and 3.5 per cent, respec- 
tively. Of the families of owners 6.6 per cent liad expenditures of $1,000 or 
less, and an equal number had expenditures of $3,000 or more. The corre- 
sponding i)ercentages for tenants were 9.2 and 1.2. Tenants averaged 12.8 
years younger than owners, and their families averaged 0.8 of a person 
smaller. 

Cost of living on Iowa farms. — II, Household expenditures, H. Kykk 
(loum Sta. Bui. 237 {J026), pi. 2, pp. 57-79). — Part 2 is based upon the study of 
the account books of 10 farm families, the average size of which was 3.5 per- 
sons. The average cash expenditures were $927, of which the expenditures 
for food, clothing, furnishings and equipment, operating exj)enses, and health 
were 21.7, 19.1, 6.3. 20.5, and 4.1 per cent, respectively, as compared with 
$982.50 and 13.2, 14.6, 2, 12, and 5 per cent, resiKH’tively, for the 451 families 
of owners and tenants included in part 1 (.^ee above). 

The ownership of tenant farms in the United States, H. A. TntNEE ( U. S. 
Dept. Apr. Bui. 1^32 (1926), pp. ^8, flus. 21 ). — This .study is based on data of the 
U. S. Bureau of the Census of 1920 for 256,175 rented farms in 184 selected 
counties in 24 States. Tables and explanatory texts are given covering the 
concentration of ownership; residence, age, farming exixjrience, and occupa- 
tion of owners of rented farms; method of acquiring ownership: kinship of 
tenants to owners ; supervision and advice given tenants by owners ; and the 
tendency with regard to fertility on rented farms. Comparisons are made 
with data of the census of 1900 for all rented farms in the United States. 

The landlords in 1920 owned an average of 1.65 farms and 169 acres, as com- 
pared with 1.54 farms and 147 acres in 1900. Large holdings of rented farms 
are few in the Northern States, but are fairly common in the Southern States. 
The percentage of landowners resident in the same State as the lands owned 
increased from 94.7 in 1900 to 94.9 in 1920, and of those resident in the same 
county from 78.8 to 80.4. Only 16 per cent of the acreage owned by landlords 
in 1920 had l>een inherited and only 8 per %»nt of tiio landlords had not had 
farm experience. In the South 54 iier cent of the owners were farming them- 
selves, 67^ per cent lived on farms, and only 10 per cent reported themselves 
as having no occupation. In the North only 20 per cent of the owners were 
farming, 37 per cent lived on farms, and 35 per cent were without occupation. 
On an average only 12 per cent of the tenants In the southern areas were 
related to their landlords, while in several of the northern areas as high as 
33 per cent were related by blood or marriage. 

The ownership of tenant farms in the North Central States, H. A. Totneb 
{U. 8. Dept Agr, But USS (1926), pp, 40 , figs. 17). — ^This bulletin deals with 
the conditions in 85 counties in 12 of the North Central States, being a special 
report of part of the counties covered in the preceding bulletin. 
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About 4 per cent of the rented farms were owned by men owning five or 
more farms and about 10 per cent of the rented acreage by owners of 1,000 
acres or more. Landlords owning one or two rented farms owned 88.7 per cent 
of the rented farms in 1920, as compared with 87.4 per cent In 1900. In 1920, 
73.7 per cent of the rented farms were owned by persons living in the same 
county and 89.2 per cent by persons living in the same or adjoining counties. 
Forty per cent of the owners were found to live within 3 miles of their rented 
farms. The average age of landlords was nearly CO years, over 90 per cent 
of them had had farm experience, and a large proportion had been tenants. 
Over one-third of the tenants were related to their landlords. The landlords 
had acquired only about one-seventh of their acreage by inheritance and 70 
per cent of them had more than one child. 

The taxation system of South Carolina, W. H. Mills {k>outh Carolina Sta. 
Bui, 2S1 (1926), pp. 79, figs. 2). — ^This Investigation was conducted jointly with 
the tax conference called by the Governor, the object being “ to study the tax 
system of South Carolina, its maimer and method of return of property for 
taxation, particularly as related to agriculture; to discf>ver inequalities as 
between county and county, p^^rson and person, class and class ; to determine 
what tax revisions are necessary and where they can be made, to get the fact.s 
of the present system, and use these as a basis for legislation to effect a just 
and equitable tax system for the State.’* 

The present constitutional provisions and statutes pertaining to taxation are 
set forth and the actual workings thereof discussed. The recommendations to 
the tax conference for improving the taxation system made by the committee 
of seventeen appointed by the chairman of the tax conference and referred to 
the 1926 session of the legislature are given, together with a discussion of the 
legislation passed. The changes still most desired are such supervision and 
control by the tax commission as will place all tangible property, real and per- 
sonal, upon the same basis; such amendments to the constitution and the stat- 
utes as will permit the classifying of property into tangible and Intangible and 
the assessing of the two classes at different rates; and th(‘ subdivision of these 
classes for State, county, and municipal taxing puri>oses. 

Cooperative cream pools in Idaho, F. W. Atkeson and I). L. Foukt (Idaho 
Sta, Bui. 144 (1926), pp. S3, figs. 6). — From 4 pools organizetl in 1922 the num- 
ber to May, 1926, had increased to 14, besides 2 which had developed into 
cooperative creameries. The 9 pools operating in 1925 paid from 2.86 to 7.34 
cts. more per pound for butterfat than the cream station prices, the average 
being 4.7 cts. on 1,999,660 lbs. handled. The number of cream stations or buyers 
in the territory of 8 of the pools was reduced during the first year of ox)eration 
of the pools from 29 to 11. In 3 pools organized in 1922 and 1923 the per- 
centage of sw^eet cream handled increased from 58.8, 48, and 70 per cent, respec- 
tively, in 1923, to 81.8, 78, and 78 per cent in 1925. The outstanding advantages 
of cream pools are set out and sugj^stions given as to the methods of organiza- 
tion and operation, including legal forms. 

AOMCTTITirBAL AHI) HOME ECONOMICS EDUCATION 

Farm youth: A selected list of references to literature issued since 
January, 1920, compiled by M. T. Olcott and L. O. Bkbcaw (17. S. Dept. Agr., 
Bur, Agr. Econ., Agr, Econ. Bibliog. 17 (1926), pp. [3]-f4d).-~A mimeographed 
list of the literature on rural youth in the United States, prepared for use at 
the Ninth National Country Life Conference, November, 1926. 

Boys’ and girls’ 4-H club work, C B. Smith (U. S. Dept. Agr., Mise. Oirc. 
77 (19§6), pp. 11 +16, figs. IS). — In 1925 about 665,000 rural beys and girls out 
of 11,000,000 in the United States from 10 to 18 years of age were enrolled In 
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about 41,000 4~H clubs. This circular, prepared at the request of the com- 
mittee on extension org^anlzation and policy of the Association of Land-Grant 
Colleges, presents a statement of the object of club work, what club work Is 
and does, and the club problem, and outlines the national program for 
expanding the work. 

A decade of negro extension work, 1014—1924, O. B. Mabtin {U. 8. 
Dept, Agr., Misc, Circ. 12 (1926), pp. jigs. 12). — A historical account of 

the development, activities, and results of negro extension work from 1914 
to 1924. 

foods— HUMAN NUTRITION 

A study of certain factors affecting shrinkage and speed in the roasting 
of meat, A. Mokgan and P. M. Nei^bon (Jour. Home Econ., 18 (1926), Nos. 7, 
pp. 371-S78, figs. S; 8, pp. 444 - 448 ). — In an effort to determine means of hasten- 
ing the roasting process for meats without detracting from the quality of the 
finished product, 2-rib standing beef roasts were roasted under varying condi- 
tions with thermometers inserted in the meat to record internal temi)eratures 
as in previous studies of Sprague and Grlndley (E. S. II., 19, p. 665). 

The effect was first studied of nickel-plated copper skewers plunged hot into 
the raw meat and kept there during the roasting. The roasts were removed 
when internal temiperatures were reached of 61° C. for rare meat, 60° for 
medium, and 70° for well done. The time r(?quired to reach these temperatures 
w'as considerably shortened by the use of the skewers, the average decrease 
b('lng 6.6 minutes per pound or about 30 per cent. The de<Tease In time ap- 
peared to be proportional to the amount of copper (number of skew'ors) in- 
troduced. • The total loss of weight was less with the skewered than with the 
unskewered meat. Wh(m the skewers w^ere removed as soon as the meat was 
taken out of the oven the u.sual rise in internal temperature of the roast oc- 
curred, but when left in the cooling was immediate. The skewertKl roasts were 
uniformly more juicy, tender, and appetizing in appearance than the un- 
skewered, 

A comparison of the results obtained in covered and uncovered i)ans was 
also made, with the general conclusion that with respect to speed of roasting, 
shrinkage, appearance, and taste there w’as no great difference betw'een the 
two. In comparing the speed of cooking and the shrinkage of roasts in which the 
initial temp€»rature of 250° was lowered after 15 minutes to 175° with that of 
roasts cooked throughout at the initial high temperature, it wa.s concluded that 
there Is relatively small advantage in decrease of shrinkage in the first method 
imt a decid(\l advantage in speed in the second. This was particularly true 
when skewers were use<l. 

No definite relation ai)peared to exist between size of roast and length of 
time per pound required to reach a given inlenial t(ani>eraturc in the un- 
skewered roasts. With the skewered meats there was a more definite decrease 
in time per pound with decreasing size. Shrinkage depended entirely upon the 
length of time of roasting. The spe€»d was directly proportional to the surface 
area of unskewere<i and inversely proportional in the case of skewered roasts. 
The loss of weight from bones when roasted in their natural place in the cut 
was found to be negligible. The loss of fat was irregular, depending upon its 
location and concentration in the.lraw^ meat. 

The problem of test bakes, a discussion of certain of their chemical 
and physical aspects, P. L. Dunlap (Cereal Chem., S (1926), No. 4 , pp. 201- 
215). — In this discussion the author emphasizes the importance of the initial 
H-ion concentration of the flour as affecting the quality of the test loaf, pre- 
senting evidence from the literature and from his owm experience that flours 
with a lowered initial pH and short fermentation periods yield better results 
26037--~.27 7 
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tiian fresh flour under any conditions of working and fermenting the dough. 
Attention is called to the fact that the personal element enters into baking 
tests, and that tests conducted on the same flour simultaneously by different 
workers may give quite different results. In the use of flours with a lowered 
pH, reversing the time periods of fermentation by having the shorter period 
first is recommended. 

The problem of standardizing the experimental baking test, M. J. Bush 
{Cereal Chem,, S (1926), No. 4, pp. 216-222) .—Attention is called chiefly to 
different interpretations of the term baking quality.” In the author’s opinion 
this term should refer to the inherent possibilities of a given flour, and ** baking 
strength” to this quality, together with the ability more or less successfully 
to withstand a certain amount of variation in handling. With this distinction 
of terms it is thought that a standard experimental baking process should 
indicate strength rather than quality alone. 

Woman's Institute library of cookery, I—V (Scranton, Pa.: Woman's Inst. 
Dom. Arts and Sci., 1925, vols. 1, pp. fiQS- S7; 2, pp. y/+ 

pi. 1, figs. 71; 3, pp. F//-f[^5d3+A7/, pi. 1, figs. 155; 4, pp. 
VI+l25n+X, figs. 127; 5, pp. I7//-f [5/i] -fX/F, pi. 1, figs. These five 

volumes comprise the instruction papers of the courses in cookery of the 
Woman’s Institute of Domestic Arts and Sciences, Scranton, and as such 
include instruction covering the various phases of the subject of cookery as 
it is carried on in the home, together with selected recipes for the various 
types of foods discussed. The arrangement of subject matter is as follows: 
Essentials of cookery, cereals, bread, and hot breads ; milk, butter, and cheese, 
eggs, and vegetables ; soup, meat, poultry and game, and fish and shellfish ; 
salads and sandwiches, cold and frozen desserts, cakes, cookies, and puddings, 
and pastries and pies ; and fruit and fruit desserts, canning and drying, jelly 
making, preserving, and pickling, confections, beverages, and the planning 
of meals. 

Foods and drugs, J. M. Bartlett (Maifie Sia. Off. Insp. 119 (1926), pp. 32).— 
This is the iiniuial tabulation of the results of the examination of food and 
drug samples collected by the inspectors of the division of inspection of the 
State department of agriculture (E. S. R., 54, p. 790). 

Ice cream as a cause of epidemics, F. W. Parian (Amer. Jour. Pub. Health. 
16 (19B6), No. 0, pp. 87S-879). — A review of the literature on epidemics which 
have been traced to ice cream is reported, with recommendations for sanitary 
precautions to protect the ice cream supply. The safeguards suggested are 
pasteurizing the ice cream mix at 150® F. for 30 minutes, establishing a bac 
teriological standard of 100,000 colonies per gram, and regular sanitary inspec- 
tion of ice cream plants. A list of 44 references to the literature is appended 

Can purines, creatinine, or creatine replace histidine in the diet for 
purposes of growth? G. J. Cox and W. C. Rose (Jour. Biol. Chem., 68 (1926), 
No. S, pp. 769-780, figs. 4)- — In this and the following paper are presented the 
results of growth experiments in which young rats received diets deficient in 
histidine but supplemented with organic compounds similar to histidine in their 
ehemlcal structure, the object being to determine whether or not these com- 
pounds can replace histidine in metabolism. 

In the present study adenine, guanine, creatine, and creatinine alone and In 
combination were substituted for histidine in an otherwise complete diet In 
no case was there any growth response. ** It is evident that the purines, despite 
the fact that they contain the imidazole grouping, are quite unable to replace 
histidine In nutrition. This fact would appear to indicate that the formation 
of purines from histidine is an irreversible reaction in the animal body,” 

The availability of synthetic imidazoles in supplementing diets deficient 
in histidine, G. J. Cox and W. C. Rose (Jour. Biol Chem., 68 (1926), No, 8, pp. 
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781-7B9f figs. 5).**— Several synthetic compounds containing the imidazole ring 
were substituted for histidine in a basal diet in which the nitrogen was supplied 
In the form of completely hydrolyzed casein from which most of the histidine 
had been removed by precipitation with silver si^fate and barium hydroxide. 
All of the compounds tested were without effect with the exception of 
d^/3-4-imidazole lactic acid, which caused an immediate resumption of growth at 
a rate only slightly slower than that Induced by an equivalent quantity of 
histidine. ** It is evident that under the conditions of the experiments the 
synthetic product in question is capable of serving in place of histidine, prob- 
ably through being transformed by the cells into the amino acid. The above 
results constitute the first successful attempt, by means of growth experiments, 
to replace an indispensable amino acid of the diet by a nonamino compound.” 

Studies in carbohydrate metabolism. — 1, The utilisation of dihydroxyace- 
tone by the animal body and a method for its estimation, W. O. Kebmaok, 
C. G. Lambie, and R. H. Slateb {Biochem. Jour,, 20 {1926), No. S, pp, 486-496)^ — 
Evidence is presented that dihydroxyacetone Is capable of curing insulin hypo- 
glycemia in rabbits and mice In approximately the amounts and time required 
for glucose, and that it is more rapidly removed from the blood stream by the 
muscles than is glucose or levulose. This was also demonstrated in diabetic 
individuals, and Is thought to indicate that dihydroxyacetone is directly utlllz- 
able by the normal animal organism without being first converted into glucose. 

A method Is outlined for the detection and estimation of dihydroxyacetone in 
small amounts of blood. 

The vitamins (A, B, and C) of papaya, C, D. Miller {Biochem. Jour., 20 
(1926), No, 3, pp. 515-518). — A limited amount of evidence is given that Ha- 
waiian papaya ” is only a fair source of vitamin B, a good source of vitamin A, 
and an excellent source of vitamin C.” In the vitamin A and B studies the 
amounts of papaya fed daily varied from 5 to 20 gm. There was some growth 
even on the smallest amount in the A experiments, but satisfactory growth was 
not secured In the B experiments on amounts below 20 gm. The minimum 
dosage for protection against guinea pig scurvy was not determined, hut 3 gm. 
appeared to give as complete protection and to cause as good gains in weight 
as 5 gm. 

The bodily store of vitamin A as indoenced by age and other conditions, 
H. 0. Sherman and L. B. Storms (Jour. Amer. Chem. Soc., 4 ^ (1925), No. 6, 
pp. 1653-1657, fig. 1). — “The experiments described In the present paper deal 
(1) with the age at which experimental animals (albin(» rat^), under known 
conditions of feeding, attain their maximum store of vitamin A as indicated by 
the length of time they are able to survive when transferred to a diet devoid 
of this vitamin but adequate in all other respects, and (2) with the influence 
of previous feeding upon tlie relative store of vitamin A in the body at dif- 
ferent ages as indicated by the period of survival when placed on vitamin A-free 
food.” 

In the first series male white rats, which had previously received a diet of 
% whole milk powder and % ground whole wheat, with salt In the proportion 
of 2 per cent of the weight of the wheat, were transferred to a vitamin A-free 
diet at different ages, and their survival periods noted. The average survival 
period for rats placed at 4 weeks of age on the basal diet was 63 days, at 2 
months 111, at 3 months 122, at 4 months 148, at 6 months 171, and at 9 months 
140 days. The age at which the survival period was the longest Is that at 
which full adult size Is readied, showing that storage of vitamin A increases 
with growth to maturity. In the animals in this series, three-fourths of those 
placed at 4 weeks upon the vitamin A-free diet developed ophthalmia before 
death, while among those from 2 to 9 months of age only one-fourth developed 
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it on the same diet. The older animals proved more susceptible than the youngr 
to lung Infection. Other clinical symptoms noted in animals dying from vita- 
min A deficiency were pus in one or more of the glands at the base of the 
tongue and pus in the middle ear, both affecting about 75 per cent of the ani- 
mals, and sinusitis in about 50 per cent. 

Parallel with this series similar exi)eriments were carried on with female 
rats on the same diet and with males and females on a diet consisting of % 
milk powder and % whole wheat and consequently furnishing less vitamin A. 
The survival periods were in all cases longer for the animals which had been 
fed the diet richer in vitamin A, and on both diets increased with the age of 
the animals when placed on the deficient diet. A comparison of the survival 
periods of males and females from the same stock on the same diet showed 
differences in favor of the females negligible at 4 weeks but bec*oming more 
distinct with age and development. **It is interesting that pregnancy and 
suckling of young have not, in the few cases yet studied, seemed to deplete the 
female organism of vitamin A to the extent of noticeably shortening her sur- 
vival period. The possibility is therefore suggested that the development and 
exercise of the reproductive functions in the female may enhance the ability to 
conserve vitamin A or in some way to use it more economically in case of need.*^ 

A quantitative study of the storage of vitamin A, H. 0. Shebman and 
M. L. Cammack {Jour. Biol. Chem., 68 {1926), No. 1, pp. 69-74, figs. 2). — In con- 
tinuation of the above-noted studies on vitamin A storage under varying condi- 
tions, a series of rats was fed from weaning on the one-third whole milk ix)wder 
two-thirds ground wheat diet alone and with 1, 2, and 4 per cent of cod-liver 
oil for 3, 4, and 6 months after weaning, after which the vitamin A-free diet 
was fed until death. Grouped by the age at which the transfer to the deflcient 
diet was made, the survival periods increased with the length of time on the 
original diet, and within the age groups increased, although not in the arith- 
metical proportion, with the richne.ss of the original diet In vitamin A. 

In the second series, the vitamin A-containing diet was given for 2 and 6 
months, respectively. In addition to the groups on this diet alone, other 
groups were given 4 per cent of cod-liver oil for varying lengths of time, 1, 2, 
and 4 weeks for the first group and 1, 2, 4, 8, and 20 weeks for the second. 
The addition of cod-liver oil for only 1 week increased the survival period by 
more than 40 days. With longer periods the survival periods were lengthened, 
but again not in arithmetical proportion. 

In a supplementary experiment, 3 rats from a single litter were given 4 irer 
cent of cod-liver oil for 2, 4, and 7 days, respectively, after weaning, and the 
remaining one was placed at once on the vitamin A-free diet. The survival 
period was increased by 30 days or over 50 per cent by the 2 days’ feeding, 
about 90 per cent by the 4 days’, and 120 per cent by the 7 days’ feeding of the 
cod-liver oil. In another instance 1 day’s feeding of cod-liver oil ad libitum 
increased the average survival period of 2 rats by more tlnin 50 per cent over 
that of 2 controls from the same litter, all of which had been kept on the 
vitamin A-free diet until growth ceased. 

It Is concluded that “attainment of the maximum store of vitamin A is 
apparently a process of gradual accumulation which is relatively rapid in Its 
earlier stages and becomes slower as the maximum Is approached. A rapid 
storage of the entire maximum amount Is apparently not possible.” 

Destruction of vitamin A in milk by ultra-violet light, R. W. Titus, ,T. S. 
Hughes, W. R. Hinshaw, and J. B. Fitch {Indus, and Engin, Chem., 18 {1926), 
No* 8, p* 84$, fig. i).— Two lots of day-old White Leghorn chicks, 14 In each lot, 
ware fed identical rations of 90 per cent white com chop and 10 per cent 
tankage supplemented with 5 cc. of fresh whole milk as the sole source of 
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yitamin A. The milk fed one lot was untreated and the other irradiated in 
shallow pans. All of the chicks were irradiated for 16 minutes daily. 

At the end of 7 weeks all but 1 of the chicks receiving the irradiated milk 
had died as against only 2 of the lot receiving the nonirradiated milk. Two of 
the chicks which died in the first lot showed well advanced stages of oph- 
thalmia. Other lesions noted were enlargement of the kidneys, with deposits 
of urates in the tubules, and similar deposits in the pericardial sac, over the 
pericarditun, and covering the liver and intestines. The results are thought 
tb point to a definite destruction of vitamin A through irradiation, and to indi- 
cate that while the irradiation of milk increases its nutritive value for infant 
feeding through increasing Its content of vitamin D it at the same time 
decreases its value as a source of vitamin A. 

The difference in chemical composition of the skeletons of yonng rats 
fed ( 1 ) on diets deprived of fat-soluble vitamins and (3) on a low phos- 
phorus rachitic diet, compared with those of normally nourished animals 
of the same age, H. Chick, V. Korenchevsky, and M. H. Hoscoe {Biochem. 
Jour., 20 {1926), A^o. S, pp. 622-6S1 ). — ^Extensive data on the composition of the 
bones of rats on various dieds of known composition are summarized and 
discussed. For purposes of comparison the ardmals whose skeletons were 
studied were classified in three groups, the first receiving a complete diet, the 
second a diet lacking in vitamins A and D but adequate in other resi>ects, and 
the third a low-phosphorus, high-calcium, rickets-producing diet containing a 
moderate supply of vitamin A. 

The chemical composition of the osteoporotic bones of the young rats on the 
diet deficient in fat-soluble vitamins alone was characterized by a proportion 
of fat (alcohol and ether-soluble material) in excess of the normal, a proportion 
of ash (A) less than normal, a normal proportion of organic material, cartilage, 
and connective tissue (R), and a ratio of A :R varying from 0.9 to 1.2 as 
compared with a normal value of about 1.5. Compared with this the hones 
of the animals on the low-phosphorus, rickets-producing diet were characterized 
by a content of ash (A) very much l)elow normal, a water content much above 
normal, a slightly higher content of fat and organic material (R), and a very 
low value of the A: R ratio (from 0.4 to 0.8). In the bones of the rats receiv- 
ing cod-liver oil in addition to the low phosphorus diet, the A : R ratio was 1. 

“ If chemical examination Is used in the diagnosis of rickets, the best crite- 
rion of defective calcification Is given by the value of the A : R ratio, or the 
ratio of the amount of ash to the amount of organic material contained in the 
fat-extracted bone.'' 

The white potato as a source of vitamin B, F. J. Lyman and 1. Blystonk 
{Jour. Home Boon., 18 {1926), No. 4, pp. 199-204, fig. 1 ). — On account of the fact 
that the data on the vitamin B content of white potatoes reported by Osborne 
and Mendel (E. S. R., 42, p. 759) were obtained with the older technique in 
which care was not taken to prevent access of the rats to their excreta, the 
authors have determined by the newer method of caging the vitamin B con- 
tent of two varieties of white potatoes, an Early Ohio variety grown in Ohio 
and an unknown variety grown in Michigan. The basal diet used was that 
of Sherman and Spohn (E. S. R., 51, p. 368), modified by increasing the fat 
content and decreasing the starch to make a pasty mixture not easily scat- 
tered. The potatoes were boiled, peeled, riced, dried for 24 hours at a tem- 
perature not exceeding 70® O., ground through a 20-mesh screen, and Incor- 
porated in the diet In amounts of 6, 10, 20, 40, and 80 per cent, replacing equiva- 
lent amounts of starch. 

Satisfactory growth was not secured on amounts up to and including 40 
per cent. On 80 per cent good growth was secured. It is concluded that 



90 


BXFBBIMSKT mkTlO^ BSOCmi> 




" tlie wMte potato contains somewliat more vitamin B than is required for its 
own metabolism in the rat. If human requirements are of the same order, 
the white potato can not be depended on safely to make good any considerable 
deficiencies of vitamin B in other articles of the diet. With only 5 per cent 
of potato present, typical polyneuritis appears almost as soon as when vitamin 
B is absent from the ration.” 

A vitamin B deficiency manifesting itself for the first time in the second 
generation, I. A. Manville (Science, 64 (1926), No, 1654, pp, 266, 267), — A pre- 
liminary report is given of evidence that on a ration furnishing insulBcient 
vitamin B pregnant rats may show no evidence of this d^ciency while the 
young develop symptoms of polyneuritis about two weeks after birth, although 
growing normally up to the onset of these symptoms. This is considered of 
significance as indicating that the maternal organism does not always deplete 
its store of the antineuritic vitamin to supply a sufficiency of it to the young, 
as well as furnishing further evidence that the growth-promoting vitamin B 
and the antineuritic vitamin are not identical. The failure to reproduce on 
diets deficient in vitamin B is thought to be due to this failure to transfer the 
necessary amount at the expense of the mother. The importance is emphasized 
of increasing the vitamin B (antineuritic) content of the diet during pregnancy 
and lactation. 

The signs of health with special reference to nutrition, H. Chaplin 
(Jour. Home Econ., 18 (1926), No. 9, pp, 4S5-492), — In this paper presented at 
the American Health Congress, May, 1926, the author discusses briefly the out- 
standing clinical signs of health la children in respect to the eyes, color, teeth, 
hair, skin, fat, muscles, chest, extremities, foot-arch, position of foot, and 
weight. Under manifestations of a well-functioning body are discussed expres- 
sion, muscular coordination, breathing, appearance of the tongue, bodily repose, 
freedom from fatigue, and good posture, with the influence of age upon some 
of these signs of health. 

Basal metabolism in prolonged fasting in man, N. Kleitman (Amer, Jour. 
Physiol., 77 (1926), No. 1, pp. 2S3-2Jf4, fig. 1 ). — Data are reported on the basal 
metabolism during and after a 41-day fast undergone by the male subject in 
the previously reported studies of Kunde (B. 8. B., 51, p. 67). 

During the fasting i)eriod the body weight of the subject fell from 66.5 to 
48.9 kg., a decrease of 25 x)er cent, and the basal metabolism from 1,517 to 978 
calories per 24 hours, a decrease of 30 per cent. Calculated per kilogram of 
body weight, the heat production fell from 24.1 to 19.5 calories, a decrease of 
19 per cent. The corresponding values per square meter of body surface were 
904 and 639 calories and 29 per cent, respectively. When the subject resumed 
eating, the basal metabolic rate began at once to rise and at the end of one 
month was 1,570 calories per 24 hours. Following marked variations in the 
composition of the diet in the postfasting period there were decided dliferences 
in the metabolic rate. A high protein-high caloric diet appeared to have the 
most stimulating effect upon the basal metabolism. 

Maternal diet and lactation, P. M. Nei.bon (Jour. Home Boon., IS (1926), 
No. 7, pp. S8SS8S). — ^The work reported is essentially a repetition of the earlier 
studies of Hartwell (B. 8. B., 52, p. 364) in which the conclusion was drawn 
that a lactating rat on a high protein diet produces milk which is poisonous to 
the young. The results obtained in the present study point to a lack of vitamin 
B rather than an excess of protein as the cause of the spasms noted in the 
young on the diets used, a conclusion substantiated by later work of Hartwell 
(B. 8. B., 53, p. 163). 

The nutritional requirements of nursing mothers (Amer. Jour. Hyg., 6 
(1926), No. 2, pp. 211’-227, figs. 6; In the first of these two papem 
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the effect of a deficiency of the antlrac^ltfe vitamin only, in the diet of the 
mothers, upon the development of rickets in the young, was studied hy A. H. 
Grant and M. Goettsch. That the diet of the mother is an important factor in 
increasing or decreasing the resistance of the young to the effects of a de- 
ficiency of antirachitic vitamin in the diet of the young is shown in this in- 
vestigation, in which female rats were kept in darkness on diets adequate 
exc^t for being low in the antirachitic vitamin. Successive litters of these 
rats became more and more susceptible to rickets when fed a diet lacking in 
antirachitic vitamin, the rapidity with which the disease developed and the 
severity of the lesions depending upon the degree of depletion of the mother’s 
reserves. By increasing the content of antirachitic vitamin in the mother’s 
diet through cod-liver oil or an abundance of milk, the resistance of the 
succeeding Utters was again increased. On a diet rich in antirachitic vita- 
min, the vitamin reserves were found to be sufficient to produce four suc- 
cessive litters showing normal resistance to a lack of this vitamin. 

The effect of lowering both the antirachitic vitamin and calcium in the diet 
of the mother upon the development of rickets in the young was studied by 
Grant. As a result of the double deficiency the resistance to rickets was al- 
most completely broken down in the fourth litter, and the progress of the 
disease was much more rapid. 

The anti-rachitic properties of breast milk, C. Kennedy and L. S. Palmer 
(/Soc. Biol, and Med. Proc., 2S (1925), No. S, pp. 2S0, 231).— In this pre- 

liminary note it is stated that the fat of breast milk from women on a diet 
furnishing an abundant supply of green vegetables, fruit, eggs, and milk and 
supplementxxl by a small daily dosage of cod-liver oil was found to be definitely 
antirachitic as judged by the Une test on rachitic rats. In one case a com- 
l> 08 ite sami)le of the fat of milk from three sources was fed at a level of 
from 16 to 20 i)€r cent of the food intake. . The second sample was fed at 
levels ranging from 6 to 25 per cent. At least 8 per cent was necessary to pro- 
duce a distinct line test 

Irradiated orange Juice: Its value as an antirachitic agent, H. L. Maslow, 
D. H. Shelling, and B. Kramer (Bui. Johns Hopkins Uosp., 39 (1926), No. 1, 
pp. 56-61). — Preliminary experiments are reported showing that orange juice 
irradiated for 3 hours under a mercury vapor quartz lamp at a distance of 
18 in. acquired sufficient antirachitic properties to initiate healing in rachitic 
rats in 6 days and to complete the healing in 16 days. The juice used was 
the commercial product, Mission Orange Juice, which was diluted with 2 parts 
of distilled water before irradiation. Further experiments are in progress. 

The effect of ultraviolet irradiation on the health of a group of infants, 
L. H, Babenbero, I. Friedman, and D. Green (Jour. Amer. Med. Assoc., 81 
(1926), No. H, pp. 1114-1117). — To determine whether systematic irradiation 
with ultraviolet light is capable of preventing respiratory infections and im- 
proving the general nutritive condition of young children during the winter 
months, some of the children in two wards of a large child-caring institution 
received dally Irradiations for a period of 4 months, while others in the same 
wards and receiving the same diets were not irradiated. All of the children 
received liberal amounts of cod-liver oil and orange juice daily. 

The chief improvement resulting from the irradiation appeared to be in the 
texture of the skin and the turgor of the muscles. There was an initial increase 
in weight, but this did not continue during the subsequent months. There was 
no decrease in the number of infections, nor did the irradiation protect against 
or lessen the severity of whooping cough. The hemoglobin count was not in- 
creased by irradiation, but the percentage rose with the lessening of infections 
in the coring* 
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ISacperlm^tal ricketa — ^The effect at cereals and their interaction with 
other factors of diet and environment in producing rickets, £). Mkuanby 
([Ot Brit,} Med. Research Coumil Spec. Rpt. Ser. No. 9S (1925), pp. 86, pis. 
40). — This is the complete report of the investigations which have led the 
author to believe that cereals, particularly oatmeal, have a definite rickets- 
producing effect (B. S. R., 52, p. 367) through the presence in them of an un- 
known substance interfering with the normal deposition of calcium in the 
bones. 

A test of indolinones as agents for prevention and cure of polyneuritis, 
R. A. Goktner, L. S. Palmeb, and S. J. Dahl (Soc. Expt. Biol, and Med. Proc., 
2S (1925), No. S, pp. 2Sl-234)> — On the theory that the antineuritic vitamin 
may owe its properties to keto-enol Isomerism, as suggested by Williams (K. S. 
R., 46, p. 864), /3-methyliudolinoue and ^S-propyliiidolinone were tested for 
antineuritic properties by the Seidell constant weight method (E. S. R., 47, p. 
408) and also by the curative method on polyneuritic pigeons. 

In the first test /3-methylindollnone was ted in amounts vai’ying from 3 to 50 
mg. every other day for i>eriods of 6 to 18 days, with resulting loss in weight in 
all cases and with the development of polyneuritis in one of the pigeons receiv- 
ing 10 mg. The same general results were ol)tained with /5-propylindolinone fed 
to three pigeons in amounts of 15 mg. daily. Thyroxin fed in 2 mg. daily doses 
brought about rapid decline in weight. 

The curative tests were on the whole inconclusive, although temporary relief 
from acute polyneuritis was obtained with /?-methylinollnone after the inges- 
tion of 100 mg. in two doses. 

Discussion on food deficiency conditions in relation to preventable ill- 
ness (Brit. Med. Jour., No. 3421 (1926), pp. 185-194). — In this symposium, held 
by the section of public health of the British Medical Association at its annual 
meeting in July, 1926, the general- subject of food deficiency diseases, particularly 
pathological conditions attributable to lack of vitamins, was discussed from the 
scientific, clinical, tropical medicine, and public health points of view by S. J. 
Cowell, H. M. M. Mackay, P. W. Bassett-Smith, and J. Wheatley, respectively. 

The composition of peanut meal and its use as a diabetic food, M. K. M. 
Neale (Jour. Amer. Dietet. Assoc., 2 (1926), No. 2, pp. 13-85). — Data on the 
composition of choice peanut meal, Including the distribution of carbohydrates, 
are given as follows: Moisture 6.50 per cent, ether extract 10.50, alcohol ex- 
tract 16.07, carbohydrate of alcohol extract as glucose 3.49, carbohydrate 
hydrolyzed by enzymes as glucose (other than alcohol extract) 3.19, carbo- 
hydrate hydrolyzed by acid as glucose (other than alcohol extract) 10.90, total 
hydrolyzable carbohydrate 14.45, utilizable carbohydrate 6.68, nonutilizable 
carbohydrate 7.77, pento.sans 4.99, nitrogen X 6.25 51.56, ash 3.77, crude fiber 
4.60, and undetermined by difference 8.72 i^er cent. 

On account of the small amount of utilizable carbohydrate, as compared with 
8.16 per cent for soy bean commonly used as a diabetic food and 75,01 per cent 
for wheat fiour, a study was made of the possibility of using peanut meal in 
bread making as a substitute for wheat fiour in proportions higher than those 
recommended by Johns and Finks (B. S. R., 43, p. 763). It was found possible 
to make a palatable bread with the substitution of peanut meal for as much 
as 50 per cent of the wheat flour by first toasting the meal and making it into 
a mush before mixing with the other constituents. This is estimated to reduce 
the available carbohydrate about 45 per cent (from 20 to 8.4 gm. per slice). 

The use of standard diet formulas in the control of Juvenile diabetes 
mellitus, J. D. Boyd (Jour. Amer. Med. Assoc., 87 (1926), No. 18, pp. 1026--1022, 
figs. 2). ---The system of dietary management of juvenile diabetes described in 
this contribution from the department of pediatrics, State University of Iowa> 
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lias been designed to furnish the theoretical energy requirement of an active 
<jhild, with 1 gm. or more of protein for each theoretical pound of body weight 
and potential glucose and fatty acids in a ration of 1:1.5. In the unit diet 
formulas selected to fulfill these requirements, protein, carbohydrate, and fat 
are supplied in the ratio of 7:9:21, respectively. To determine the needs of 
a patient the theoretical body weight is estimated from the standing height, 
using the Bald wlm Wood- Woodbury height-weight tables, and the theoretical 
caloric requirement for the weight is estimated from charts prepared from the 
Holt-Fales standards (E. S. R., 46, p. 162). In the selection of foods for these 
formulas, special attention has been paid to the mineral salts and vitamins. 
A specimen diet is given to illustrate the system. 

As far as can be judged by clinical evidence extending over a year, the diets 
appear to be physiologically adequate. ‘‘ It will require longer periods of 
obseiTation before final conclusions may be drawn safely as to the adequacy 
of this system. It has seemed satisfactory from the standpoint of the patient’s 
progress. From an administrative point of view it has greatly lessened the 
hibor of diet calculation, and has jiermitted a comparative study of a large 
group of children of different ages on equivalent diets.” 

Diabetic diets for children, J. D. Boyd and M. V. Nelson (Jour. Amer. 
Dietet. Assoc,, 2 (1926), No. i, pp, 4^-51). — This paper supplements the fore- 
going by additional diets calculated for use In this system of dietary management 
and applicable to diabetic patients throughout the period of childhood, the 
range in protein being from 28 to 106 gm. daily. A table expressing the quanti- 
tative relationship between beight-welght calories for full activity and grams 
of protein for boys and girls up to 68 in. in height, and many practical sugges- 
tions for slight modifications in the diets to meet 8i)ecial needs are Included. 

TEXTILES AND CLOTHIKG 

Textiles: A handbook for the student and the consumer, M. S. Woolman 
and E. B. McGowan (New York: UaaniUan (Jo., 1929, ret\ edf., pp. A/V-f57£, 
pi. 1, figs. 143). — A revision and enlargement of the book noted earlier (B. S. R., 
30, p. 598). 

Textile oils applicable In the dyeing and finishing of cotton, F. E. Bubn- 
HAM (Atner. Dyestuff Nptr., 15 (1926), No. 18, pp. 7 09-7 12). —The nature of some 
of the important textile oils is described, with the puriK)ses for which they are 
best adapted. 

Mildew in cotton goods, [IJ-III (Brit. Cotton Indus. Research Assoc., Shirley 
Inst. Mem., 3 (1924), No. 26, pp. 295-306, pis. 4l 4 (1925), Nos. 12, pp. 129-150, 
pi. 1, figs. 4> pp. 151-165, figs. 4)^ — lo the first of these three articles T. B. 
Bright, L. E, Morris, and F. Summers indicate several fungi, with favoring 
factors and conditions, which tend to lessen values in raw cotton or cotton 
fabrics. The effects of the activity of these organisms are also indicated, with 
means for their control. Present knowledge of antiseptics gives less encourage- 
ment than does knowledge regarding methods of sanitation and conditions of 
imeklng and storage. 

The second paper, by Morris, deals with the growth of mold fungi on sizing 
and finishing materials. Seven fungi, obtained from cotton goods mildewed 
under ordinary conditions are described as studied in connection with nutrient 
materials present. « 

In the third paper a description is given by Morris of experimentation 
Involving the growth of eight species of mold fungi on hard (strong) and 
on soft (weak) wheat flours which had been steeped during different periods, 
all these species having been isolated from cotton goods mildewed under 
Industrial conditions. 
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ITbe resuitfi as a whole soi^^ the general view that fermentation deereaaaa 
liability to mildew, but they also emphasize the Influence of speciflc differences 
which are discussed in this connection. The chemistry of the products of 
fermentation is discussed in relation to the g^rowth of mold fungi. 

The hehavioiir of fllaic yams under repeated impacts, Q F. Kkw and A. L. 
Gbegson (Jour. TesUle Inst, 11 (19M), No. 9, pp. TiSl--T452, ftps. 7).--Oon- 
sideratlou of the tensile stresses imposed on warp yarns by loom motions 
indicates that the maximum stress induced in each individual warp thread 
depends on its extension properties, and that besides strength and regularity high 
recoverable extensibility is to be sought in yarns for good weaving quality rather 
than a large total extension to breaking strength. The effects of repeated 
impacts by a falling weight on a flax yarn are discussed, and experimental 
apparatus for such treatment Is described. 

The progressive extension of a yarn receiving repeated impacts was shown 
to be irregular, but a smooth curve could be had from the means of observations 
of 20 specimens. This mean curve is of the same general form, very closely 
logarithmic, for all flax yarns and under all conditions examined. The mean 
extension is rapid with the first few impacts and gradually becomes slower 
but never decreases to 0. The number of unbroken specimens decreased with 
the number of Impacts applied, rapidly at first and more slowly later, the 
order of superiority being green yarn sized, green yarn, boiled yarn sized, 
and boiled yarn. Changes in the tensile strength of a yarn due to repeated 
impacts wei*e insignificant, and fractures occurring on the application of 
repeated impacts seemed due in part at least to the gradually lessening 
extensibility of the yarn. This necessitates an increasing maximum tension 
for the absorption of the constant energy of impact until the breaking strengtk 
Is reached. 

The gel structure of the wool fibre, J. B. Speakman (Jour. Textile Inst., 
17 (1926), No. 9, pp. T 457 -T 41 I, fW8. 5). — According to studies at Leeils Univer- 
sity, tlie wool fiber poss(‘Sses a true yield point and after extension remains 
permanently more extensible at low tension. The behaviour of a wool fibre 
under stress is the behaviour of a single cell, which consists essentially of 
three phases, (1) the elastic cell wall, enclosing (2) a fibrillar structure which 
is not in physical equilibrium with (3) a viscous phase of gelatinous character 
included in Its interstices."’ These observations seemed to necessitate funda- 
mental changes in Shorter’s ^ views on the internal mechanics of fibers. 

The extension of wool fibres under constant stress, J. B. Speakman (Jour. 
Textile Inst, 11 (1926), No. 9, pp. TJfl2-TJiSl, figs. 6 ). — Investigation confirmed 
views expressed above concerning the gel structure of the wool fiber. The 
existence of a definite yield point was demonstrated, and the occurrence of a 
second point of inflexion on the stress-strain diagram for wool was shown to be 
independent of the rate of loading. Andrade’s * expression for the rate of ex- 
tension of metal wires under constant stress applied equally well to wool fibers, 
and the data given enabled the calculation of the extension and rate of exten- 
sion of English Cotswold wool at 15® C. In saturated air under any stress. The 
gelatinous phase in the wool fiber was shown to vary in composition from one 
wool to another and to change in viscosity with temperature. 

M^no wool classing, P. D. Rose (Wool Reo. [Bradford], $6 (1926), Nos, 
899, pp. $66-611; 900, pp. iSS-iSB; 801, pp. Jk99-50i) .—Thg objects and methods 


^ An Investigation of the Nature of the Elasticity of Fibres, S. A Shorter. Jour. Tex- 
tUe Inst., 15 (1924), No. 4, pp. T207-T229, figs. 14. 

* On the Viscous Flow In Metals and Allied Phenomena, E. N. da C. Andrade. Boy. 80c. 
fliondon], Proc., Ser. A, 94 (1910), No. A 667, pp. 1-2, figs. 8. 
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of tl&ming wool are outlined, with the classing standards adopted In South 
Afrlm in May, 1024, 

Notes on the determination of the dry weight of wool, S. G. Barkjb» and 
J. J. Hedges (Jour, Textile Inst, T1 (192S), No, 9, pp. T45S-T456 ), — ^The com- 
mercial regain in moisture content of wool as determined by a conditioning 
house using a type of oven in which the air is preheated and forced through the 
wool at a temperature of 235-240® F. was about 0.5 per cent low as compared 
with the true regain ^(e. g., 15.6 Instead of 16 per cent). The ordinary commer- 
cial gas and electric ovens tested gave a figure about 1 per cent low. 

Tar on wool, A. T. Kino and R. J. Smith (Wool Rec, [Bradford], SO (1926), 
Nos. 908, pp. 973-978; 909, pp. 1041-1046, figs. 8).— In this contribution from 
the British Research Association for the Woollen and Worsted Industries, the 
sheep-marking problem is reviewed from the viewpoints of the wool grower, 
the maker of sheep-markihg materials, and the wool manufacturer. The tests 
reported were made upon a number of commercial branding agents and 40 ex- 
perimental fluids with regard to their injurious effects and ease of scouring 
out. Formulas suitable for Great Britain and for warmer climates are in- 
dicated. It is suggested that a ban on all black marking materials would 
effectively stamp out the use of tar. 

Colour problems in the wooUcn and worsted industries, S. G. Babkeb 
and H. R. Hibst (Jour. Textile Inst., 17 (1926), No. 10, pp. T483-T510, pis. 4* 
figs. 7 ). — The status of color or colored pattern In textile materials is surveyed 
from physical, chemical, technical, and trade points of view, together with 
citations of the results of practical work in the lalwratories of the British 
Research Association for the Woollen and Worsted Industries at Leeds. The 
main questions considered are the choice of standard illumination, the fastness 
and durability of a color to the influence of external ctmditions, and the deter- 
mination of the exact shade of a color and its numerical representation. 

Effect of dry cleaning on silks: A comparison of the effect of dry clean- 
ing and some service conditions on the strength of silk, M. H. Goldman, 
C. C. Hubbard, and 0. W. Sohoffstaix (U. S. Dept. Com., Bur. Standards 
Technol. Paper S22 (1926), pp. 605-634, figs. 17 ). — A study of tin-weighted 
and unw'eighted samples of silk after various treatments and exposures to sun- 
light and storage at standard conditions (of 65 per cent relative humidity at 70® 
F.) led to the following conclusions: 

No deterioration results from exposures to standard atmospheric conditions 
over a period of 2.5 months, even when acid or alkaline perspirations are 
applied. Sunlight exposure causes a marked deterioration in both unweighted 
(but dyed) and tin- weigh ted silks, the loss in strength in 100 hours' exposure 
amounting to about 26 per cent for unweighted and about 60 to 75 per cent for 
weighted silks. Acid and alkaline perspiration treatments increase the deterio- 
ration when sunlight exposures are given, so that the loss in strength in 100 
hours' exi>osure is about 35 per cent for unweighted and about 65 to 100 per 
cent for weighted silk. In no case did dry-cleaning solvents cause any apprecia- 
ble deterioration of the silk fabrics. 

Fifty-fourth annual report of the Silk Association of America (Silk 
Assoc, Amer. Ann, Rpt, 54 (1926), pp. 143, figs, 9 ). — This gives an account of 
the organization and its activities during 1925, and includes reports on different 
phases of the silk Industry in addition to silk statistics. 
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Florida Station. — Dr. Marion N. Walker, for two year|^ pathologist with the 
Tropical Plant Research Bureau in Cuba, has been appointed assistant cotton 
specialist beginning December 1, 1926. He will continue certain physiolog- 
ical studies of cotton already under way and will also inaugurate a number 
of pathological studies. 

Jackson B. Hester, assistant chemist at the Texas Station, has been ai>- 
polnted assistant chemist in connection with the studies of soil chemical 
problems. 

Georgia College. — A special school of cooi)erative marketing was held 
January 24 to 28. The school was conducted by the college, assisted by the 
cooperative associations of Georgia and the Division of Cooperative Market- 
ing of the U. S. Department of Agriculture. 

Emphasis was placed on problems in business management and membership 
I’elatlons. The program was designed especially for directors and employees 
of cooperative associations, county agents, and agricultural workers, bankers, 
farmers, and others interested directly in the operations of cooperative mar- 
keting organizations. The list of lecturers and speakers included representa- 
tives of the college, specialists from the 1). S. D. A. Bureau of Agricultural 
Economics, and the general managers of cooperative associations handling 
cotton, peaches, watermelons, apples, pecans, sirup, peanuts, and other 
commodities. 

Kansas College and Station. — State appropriations aggregating $1,444,500 
for 1927-28 and $1,362,500 for the succeeding year are to be requested by the 
board of regents, together with $101,840 per annum for the duplication of 
Federal funds for extension work in agriculture and home economics and 
$58,782.78 for the reimbursement of certain funds depleted in 1922. The prin- 
cipal items of Increase are those of $97,000 per annum for salaries, partly for 
additional employees and partly for promotions, .$375,000 for a new power plant, 
$49,900 additional per year for maintenance, $20,000 per year additional for 
Improvements and repairs, $60,000 for equipping the new library and $24,000 
for remodeling the old building, $2,000 for the purchase of land, $21,000 for 
campus roads, walks, and lights, and $20,000 i^er year for laboratory equipment 
and improvements. The estimates for the substations include $32,000 in 1927-28 
and $29,500 in 1928-29 for the work at Hays, $2,500 of which is for new 
machinery, $11,700 and $11,500 for that at Garden City, $6,000 and $5,760 for 
that at Colby, and $3,500 and $4,000 for that at Tribune. 

Missouri University.— Because of the gratifying attendance in 1926, another 
special four-day course for graduate veterinarians was offered from January 25 
to 28. Special attention was given to sterility and other diseases in cattle, 
poultry diseases, tuberculosis, and abortion In cattle and hogs. Opiwrtunity 
was also afforded for instruction in related lines, such as animal feeding, 
poultry culling, and dairying. 

A portrait of the late Dr. Henry J. Waters, former dean of the College of 
Agriculture, was recently unveiled in the library of the College of Agriculture 
and presented to the college as the gift of members of the faculty and a number 
of the alumni. 
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New York State Statton. — ^Three new varieties of apples and three of grapes, 
constituting an exhibit of the work of the fruit breeders at the station, were 
awarded the Marshal P. Wilder medal for new fruits at the last annual meet- 
ing of the American Pomological Society. The station collection included the 
Cortland, Orleans, and Sweet Delicious apples and the Sheridan, Urbana, and 
Golden Muscat grapes. 

Oregon College and StfCtion. — According to a note in Ore 90 n Countryman, 
Donald D. Hill has'^been appointed instnictor in farm crops and assistant 
agronomist. 

Pennsylvania College and Station. — Dr. J. R. Haag, assistant professor of 
agricultural and biological chemistry, has resigned to accept an appointment in 
the Oregon Station. 

Rhode Island College and Station. — Dr. Henry G. May, since 1920 professor 
of bacteriology in the college and head^of the research work in animal breeding 
and pathology, died December 23, 1926, at the age of 40 years. Dr. May was 
born in Germany, graduating from tbe University of Rochester in 1913, and 
receiving the Ph. D. degree from the University of Illinois in 1917. He had 
also served as junior zoologist with the U. S. D. A. Bureau of Animal Industry» 
bacteriologist in the U. S. Army, and professor of biology in Mississippi College. 

Utah College. — According to a note ia School and Society, Miss Christine B. 
Clayton, assistant professor of foods and dietetics, has been appointed a fellow 
of the Laura Spelman Memorial Foundation and will study at the University of 
Minnesota and Columbia University. 

Wisconsin University. — Dr. E. J. Kraus, professor of applied botany, has 
accepted an api>ointment in the University of Chicago. 

Northeastern Forest Experiment Station. — Samuel T. Dana, director since 
the establishment of the station three years ago, has been appointed provisional 
dean of the new School of Forestry of the University of Michigan. 

Agricultural Research in Australia and New Zealand. — An act passed by 
the Australian Commonwealth Legislature last June provides for a Council of 
Scientific and Industrial Research and a system of State committees, with 
three representatives appointed by the Governor General and as the repre- 
sentative of each of the six States the chairman of its State committee. The 
representative of New South Woles is J. D. Watt (agriculture) and of South 
Australia T. B. Robertson (physiologj"). 

Annual estimates for the special work of the year must receive the sanction 
of the Commonwealth Parliament in the usual manner, and £50.000 has been 
requested for the current j^ear. The sum of £250,000 has also been set aside 
as a trust account, the capital and interest of which are to be used for 
scientific and industrial investigations, and an endowment fund of £100.000 
has been established to assist individuals In scientific research and train 
students for undertaking it. Under the latter provision an Interchange of 
students with Great Britain is being worked out. 

Tbe field work of the council in the immediate future will include studies 
of cold storage problems, with special reference to beef in cooiK^ratlon with 
the British Food Investigation Board; the utilization of forest products; 
diseases and pests of cattle, sheep, and horses, including blowflies and buffalo 
files ; and attempts to check the spread of prickly pear, which has now overrun 
29,090,000 acres. 

In New Zealand an advisory council of sclentflic and industrial research is 
to be formed. An agricultural college is to be built and an institute of dairying 
established to collaborate with it. 

British Aid to Agriciiltaral Edacatfon and Improvement in China. — A 
report has recently been made to Parliament by a committee appointed to 
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advise the Secretary of State for Foreign Affairs of Great Britain as to title 
best methods of applying the so-called ** Boxer Indemnity ’* to purposes “ bene- 
ficial to the mutual interests of His Majesty and the B^ublic of China.” 
This report, which is based on a study of the situation in China, recommends 
the immediate expenditure, from the total of about £11,000,000 which is esti- 
mated to be available between 1922 and 1945, of about £950,000 per annum 
and the investment of the remainder to provide a ‘permanent fund upon the 
cessation of the Chinese indemnity payments. Of the amount scheduled for 
immediate expenditure, it is recommended that 30 per cent, or approximately 
£100,000 per annum, be devoted to agricultural education and improvement, 
this including 5 per cent for famine relief and rural credit. An additional 
23 per cent w^ould be devoted to scientific research through the establishment 
of a national research institute, 17 per cent for medical and public health 
work, and 30 per cent for educational ^purposes. The agricultural program 
proposed would Include the establishment of agricultural colleges, scientific 
research into silkworm culture, and the formation of an institute of rural 
economics. 

American Society of Animal Production. — The annual meeting of this 
society was held in Chicago on November 26 and 27, 1926. The attendance was 
large, and the papers represented approximately 20 experiment stations, the 
U. S. Department of Agriculture, and commercial organizations. Special inter- 
est centered around the cooperative study of Factors Influencing the Quality 
and Palatability of Meat. 

The program was opened with an address of President H. P. Rusk, in which 
the necessity of cooperation between different specialized departments was 
pointed out as an aid to the proper interpretation and solution of investiga- 
tions having a bearing on several sciences. Several papers followed relating 
primarily to the protein and mineral metabolism of animals. These included 
the results of a study of the mineral requirements of dairy cows by J. B. 
Lindsey and J. G. Archibald^ Calcification Studies with Menhaden Fish Meal, by 
L. A. Maynard and R. C. Miller, and The Value of Different Carriers of Phos- 
phorus in Mineral Mixtures for Swine, by W. L. Robison. E. B, Forl>es pre- 
sented a paper on The Variability of the Computed and Directly Determined 
Fasting Katabolism of Cattle, while J. M. Evvard discussed The Protein Re- 
quirements of Fattening Cattle as determined from an analysis of Investiga- 
tions conducted at the Iowa Station. One of the outstanding contributions was 
that of H. H. Mitchell, T. S. Hamilton, and R. L. Zimmerman dealing with the 
Determination of Connective Tissue in Meats. Analyses were presented in this 
paper of the total nitrogen, collagen nitrogen, and elastin nitrogen found in 
various duplicate samples of beef, pork, and chicken. The method suggested 
for the determination of the connective tissue proteins included the separation 
of the soluble nitrogen by grinding the meat with water and filtering through a 
fine mesh sieve. The collagen was removed by steaming in an autoclave, and 
the remaining nitrogen was digested through the residue by trypsin. That 
I>ortion remaining was considered as elastin. 

The society was divided into three luncheon sessions dealing, respectively, 
with extension work, disease resistance, and feeding experiments. At the first 
of these the topics Included Problems of Shrinks and Fills in Livestock 
Marketing, by E. N. Wentworth; The Livestock Man's Concern in the Com 
Borer Infestation, by C. W. Gay; The Missouri Beef Herd Demonstration 
Work, by J. W. Burch; Recent Trends in the Export of livestock Products, 
by D. M. Strail; and When Should an Owner of Livestock Be Consiiiered a 
Breeder In the General Acc^tance of the Term “Breeder”? by J. W. Wilson. 
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M another session H. Boberts gave a paper on The Inheritance of Kesistance 
to Disease, which was essentially a progress report of the endeavor to select 
chicks resistant to bacillary white diarrhea at the Illinois Station. At the 
third session the papers Included Wintering Steers with and without Corn 
Silage Preparatory to Finishing on Grass without Grain, by B. 8. Good; 
Corn and Oob Meal for Fattening Baby Beef Calves, by H. W. Vaughan; A 
Comparison of Boughages Supplemented with Cottonseed Meal as a Con- 
centrate, by W. L, Blizzard; and The Influence of the Addition of Oats to 
a White Corn Ration in Growing and Fattening Hogs, by B. A. Livesay and 
B. C. Stillwell. G. Haines also discussed the methods employed in the planning 
and conduct of feeding experiments. 

At the afternoon session the accuracy to be gainetl in weighing cattle on 
three days instead of one at the beginning and end of a feeding experiment 
was shown by J. L. Lush and W. H. Black to be less than is ordinarily con- 
sidered. An analysis by H. C. McPhee of the sex ratio and frequency of sex 
combinations among the individuals listed in two swine herdbooks and in 
experimental herds indicated that inaccuracy of a certain type was quite 
common in the herdbook data, making their use in genetic studies somewhat 
questionable. B. W. Sheets briefly discussed the cooperative project relating 
to the factors influencing the quality and palatability of meat from the stand- 
point of its Influence on animal husbandry research, especially the progress 
which it has made and the exp^'ctation for bigger things from it P. E. Howe 
presented a scale for color which has been prepared for use in this study. 
Other pai>er8 presented at this session Included those by W. J. Loeffel dealing 
with the relation of light to the calcification of bone, and the rate of growth 
of swine, by H. J. Gramllch, in which no particular favorable effect was found 
to result from spaying heifer beeves, by F. S. Hultz deeding with the ability 
of the Judge to determine differences in characteristics of the fleeces of 
KambouUlet sheep, by G. Bohstedt in which baby beeves were found to feed 
better as a group than when fed alone in stanchions, and by M. A. R. Kelley 
on the length of the stabling season. 

The evening session included several papers on conditions in Denmark. 
E. F. Ferrin discussed particularly the type of swine and methods of swine 
production as practiced in Denmark, and T. U. H. Bllinger showed motion 
pictures of the Danish Agricultural College and three reels of films portraying 
different portions and conditions of Denmark as prepared by the Danish 
Government 

A feature of the society’s banquet was the serving of rib roasts from prime 
and good carcasses. Each person received a portion of a similar cut from the 
two carcasses and was requested to grade each for tenderness, juiciness, and 
flavor. From a discussion of the results led by P. B. Howe there appeared to 
be much diversity of opinion, especially with relation to the flavor of the meat. 
Miss L. A. Alexander had previously described the desirable method of roasting 
meat and the uniform type of roasting practiced in the cooperative studies of 
the factors affecting the quality and palatability of meats. 

The session on the following morning dealt largely with extension problems, 
and that afternoon committee reports and other business were taken up. E. S. 
Good was elected president, B. W. Sheets vice president, and J. R. Wiley 
secretary-treasurer of the society, P. Gerlaugh and C. W. McDonald were 
elected president and secretary, respectively, of the extension division. 

It has been customary for a number of years for the society to honor some 
outstanding Individual, and the meeting was concluded by a dinner In honor 
of Dr. J. R. Mohler, Chief of the Bureau of Animal Industry of the U. S. 



100 


EXPEKIMENT SPAtHON BEOOBD 


[Vol. m 


Department of Agriculture. At this dinner the achievements of Dr. Mohler 
and the character of his service to the livestock and meat industry were set 
forth by A. Bichhorn, B. P. Eagle, B. W. Sheets, and Assistant Secretary of 
Agriculture R. W. Dunlap. Dr. Mohler responded with a paper dealing with 
the interrelation of disease control and animal husbandry problems. The stock- 
judging team from the Oklahoma college, which won the intercollegiate contest 
at the 1926 International Livestock Exposition, was presented, and prizes were 
awarded for the Saddle and Sirloin essay contest, written on the subject of 
the contribution of livestock to stability in farming. An innovation which is 
expected to be continued was a roll call of the stock-judging teams of 1907. 

Fifth International Congress of Genetics. — This congress will be held in 
Berlin from Septeml)er 11 to 18, 1927, immediately following the Zoological 
Congress. The six morning sessions are to be opened with an address by 
some authority who will present a comprehensive account of the present status 
and future outlook of his special phase of research. The remainder of the 
session will be devoted to papers of from 20 to 30 minutes each. At the con- 
clusion of the conference, excursions to Potsdam, Halle, and some of the plant 
breeding centers are planned. 

New Journals. — Iowa State College Journal of Science is being issued as a 
quarterly of research. The purposes in mind are set forth as follows : To fur- 
nish a medium for the prompt publication of the results of research, to give 
opportunity for the publication of preliminary notes, to afford space for the 
publication of some articles of greater length than can usually be accepted by 
si)ecial journals, to give a publication channel to such results of workers on 
the research staffs as are scarcely long enough to warrant publication as 
separate bulletins, and to provide for the prompt publication of certain of 
the doctoral dissertations. The Initial number tontains the following articles: 
Linked Inheritance in Tomatoes, by E. W. Lindstrom; Taxonomic Studies on 
Soil Fungi, by F. V. Abbott; The Relation Between pH and the Reaction of 
Aqueous Solutions at Various Temperatures, by B. I. Fuhner; Geographical 
Variation in the Nigricornis Group of Oecanthus (Orthoptera), by B. B 
Fulton ; Nomogram for Determination of Generation Time and Velocity Coeffi- 
cients for Rates of Growth or Death, by B. E. Buchanan; and A Study of 
Crown Call Caused by Pseudomonas tumefaciens on Rosaceous Hosts, by J. H. 
Muncie. 

ArcMvio Botanico is being published as a quarterly bulletin of the Botanical 
Institute of the University of Modena. Special emphasis will be given to 
systematic, phytogeografffiic, and genetic phases of botany. The initial number 
contains an article by A. B^gulnot and C. Mezzatesta entitled A Biometric 
Study of Variability in the Ligulate Flowers of BellU perennis L. and B. annua 
in Sicily and Calabria, and another by P. PaninI entitled The Chemical Con- 
stitution of the Cellular Membrane in the Myxophyceae. 

Studi e Notizie is a quarterly issued by the Institute of Economics and Agri- 
cultural Statistics at Rome. The initial number contains several original 
articles, statistics for agricultural and forest products, and data relative to 
the institute and its work. 

Analea de la Facultad de Oienciaa is being published from time to time at 
Lima, Peru, by the University of San Marcos. The initial number contains 
a number of contributions of general scientific Interest, 
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Efforts to facilitate the prosecution of agricultural research on a 
national scale and by cooperative effort continue to receive attention 
as never before. A revised edition of the mimeographed pamphlet 
outlining national problems for cooperation l)y the experiment sta- 
tions and the United States Department of Agriculture ha.s just 
been issued by the joint committee on projects and correlation of 
research of the Association of Land-Grant Colleges and Universities. 
This revision adds to the original edition data as to projects worked 
out in 1920 under the auspices of the committee on such (|ues-tions 
a.s agricultural surpluses, a modification of the rural home manage- 
ment studies on food consumption and expenditures of farm families, 
and a new project on standards of living and expenditures of farm 
families. Supplementing as it does the numerous projects previously 
set forth by the committee on marketing, the vitamin content of 
food, the use of time by farm home makers, the efficiency studies of 
the household plant, the group of projects on rural social organiza- 
tions and agencies, and the comprehensive project on the factors 
which influence the quality and palatability of meat, an impressive 
showing of opportunities is presented in a number of important 
directions. 

Interest in the matter, however, is by no means confined to the 
fields of inquiry selected by the association. The problem of assist- 
ing research in still another line has been taken up by agencies con- 
cerned with agricultural engineering, and a report has recently 
become available in mimeographed form which deals with the status 
of studies of mechanical farm equipment. This report has been 
issued by the Department of Agriculture and embodies the findings 
obtained in an inquiry instituted by an advisory council of 20 
manabers appointed in 1925 to represent the National Association 
of Farm Equipment Manufacturers, the American Society of Agri- 
cultural Engineers, and the Department. The work was performed 
under the direction of Prof. J. Brownlee Davidson while on leave 
of absence from the Iowa State College under an appointment in the 
Bureau of Public Boads. 
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Hie objective of the survey vras the formulation of a national 
cooperative and coordinated research program in the United States 
between Federal, State, commercial, and private agencies. In an 
effort to attain this objective, the existing status of research into 
farm equipment as revealed in current experiment station projects 
was reviewed, visits were made to and conferences held with 45 
State experiment stations and several commercial laboratories, and 
suggestions as to problems needing investigation were obtained from 
members of the participating organizations. The data so obtained 
have been summarized and discussed, and as an aid to the organiza- 
tion of projects there have been appended to the report an agii- 
cultural engineering classification of subject matter and examples 
of a number of typical research project outlines. 

The summary of research now in progress was prepared by Mr. 
R. W. Trullinger, agricultural engineer of the Office of Experiment 
Stations. It reveals a total of 143 projects, of which 130 are being 
conducted by 27 agricultural experiment stations, 12 by 6 engineering 
experiment stations, and 1 by a State normal school. As would be ex- 
pected, the majority of these projects are dealing directly with me- 
chanical farm operating equipment and are carried on exclusively or 
cooperatively by engineering departments, although a few arc in- 
trusted to departments of agronomy, agricultural economics, and sim- 
ilar branches. At many stations the number of projects is compara- 
tively small, but a total of 37 are in progress at the stations in 
California, Kansas, and Illinois. The classified list of these projects 
reveals a wide range of subjects, the largest number centering around 
the use of electricity on farms. 

Much interest was reported in the outlining of needed experimen- 
tation. Over 800 suggestions were received by the committee, and 
from these a classified list of over 400 topics has been compiled. This 
list includes both basic problems to ascertain the scientific soundness 
of the various farm operations involved in production and problems 
of efficiency and economy in which improvements are sought in exist- 
ing methods and machines. Here, too, the range of subjects is 
wide, and the council has not deemed it practicable to attempt to 
point out their relative importance or urgency. 

The need of cooperation in undertaking many of these subjects 
is emphasized, and the relation to a national research program of 
the farm equipment industry is discussed at some length. It is 
pointed out that thus far much of the agricultural investigation 
which has been carried on “ has not extended into those phases of 
experimental research where the new knowledge is applied and 
organized into productive systems of farming, but has been left 
almost entirely to the practical farmer and machine manufacturer. 
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During the early periods of the growth of the farm equipment in- 
dustry, when agricultural research was in its infancy, the design 
and production of equipment was much in advance of agricultural 
research. However, in the last three-quarters of a century the situa- 
tion has changed materially. A mass of agricultural knowledge is 
available waiting for utilization, and the demand for better practice 
is acute.” 

It is concluded that if full advantage is to be taken of all resources 
making for advancement some working plan for correlated effort is 
called for. “ This view, it appears, is that of the American manufac- 
turer. It is not expected that the public research agencies shall 
undertake to design farm machines or to indicate how they may be 
produced, but rather to set forth the principles of agricultural pro- 
duction and the essential requirements of best farm practice upon 
which the design and production of machines must be based. For 
instance, if the essentials of a good seed bed can be clearly defined, 
then it is the obligation of the producer of machines to provide the 
equipment which will enable the desired results to be attained. 
Or if the principles involved in the control of injurious weeds are 
determined and proved, the furnishing of equipment to utilize these 
principles is a duty of the manufacturing industry.” 

Because of the necessity of carefully guarding the freedom of edu- 
cation and research and insuring their independence of commercial- 
ism, it is concluded that an industry vitally concerned with agricul- 
tural progi-ess has been more or less isolated from the work of public 
investigational agencies in this country. The present movement is 
described as “ an earnest effort to improve the present situation and 
to arrange for such a working arrangement as will make for economy 
and efficiency of effort and insure rapid progress.” However this 
may be, the attempt to stimulate and encourage experimentation in 
this field is of much significance and promise. If a program of 
coordinated attack upon the many important problems awaiting 
solution can be formulated and carried through to completien, the 
undertaking should be productive of much good. 

For many years it has been the endeavor of the Office of Experi- 
ment Stations to obtain as complete and comprehensive information 
as has been available concerning the progress of agricultural educa- 
tion and research in foreign countries. This duty has been carried 
on in the belief that developments abroad are not only of general 
interest but often of direct value to workers in this country. It is a 
truism that science knows no boimdaries, and it is equally clear that 
to the investigator acquaintance with the status of existing knowl- 
edge is of outstanding importance. For this reason news notes 
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of foreign institutions and their personnel are being collected 'wher- 
ever possible as a means of developing closer relationships, and it is 
hoped that sufficient data may ultimately become available to permit 
of a revision of the publication issued by this office in 1902 describ- 
ing the organization and work of the experiment stations of tJie 
world. Additional information along these lines is greatly desired, 
and assistance from travelers and others having fir.st-hand informa- 
tion of conditions abroad will be most welcome. 

Opportunity has recently been afforded to gain an insight into 
the agricultural conditions prevailing in the ancient but little-known 
realm of Persia. Some time ago a commission of enquiry into the 
production of opium in Persia was constituted by the Ijeague of 
Nations, and while the United States was not officially coimected 
with this undertaking the presidency of the commission was in- 
trusted to an American citizen, Mr. Frederic A. Delano. The inter- 
national significance of the subject lay in the possibilities of ulti- 
mately eradicating the traffic in opium. Of late much of this opium 
has been grown in Pei'sia, and in certain portions of that country 
the culture of the opium poppy has become the principal agricul- 
tural enterprise. 

It was early realized that if imdue economic hardship was to be 
avoided an important factor in any prohibition of opium production 
would be the question of sub.stituting other remimerative crops for 
the region. Information on this matter was virtually lacking, and 
the commi&.sion sought the services of an agricultural expert for a 
study of the situation. Eventually there was selected to carry on 
this work Mr. Jewell B. Knight, a graduate of the Massachusetts 
Agricultural College and widely known for his services to Indian 
agriculture as its first agricultural missionary and the principal 
for many years of the Government Agricultural College at Poona. 
A mimeographed report of his findings ba.sed on a survey of some 
months and entitled The Existing State of Persian Agriculture; 
Opportunities for Improvement and Suggestions as to How They can 
be Effected, has recently been issued. 

The rejjort is noteworthy not only as a contribution to existing 
information and as an example of a careful and conscientious survey 
but for the clear intent to formulate specific recommendations which 
would prove practicable under the economic conditions prevailing. 
These conditions are both numerous and complex, involving wide 
variations and extremes in climate, a precarious water supply, lim- 
ited areas of desirable soils, inadequate transportation facilities, prim- 
itive methods or agriculture, and a distinctly unprogressive but 
firmly intrenched economic and social system. Under all t-bew* 
handicaps the development of a pro^erous agriculture is an under- 
taking of heroic proportions. 
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The introduction of improved strains of farm crops and domestic 
animals, the provision of suitable agricultural machinery and better 
roads, the greater use of legumes and other promising crops, and the 
further extension of such phases of agriculture as sericulture, rose 
growing for perfumery, cruciferous and other oil crops, flax and mil- 
lets, and the development of animal husbandry and dairying are 
suggested as remedies. Attention is also called to the need of pro- 
viding a new system of land tenure and improved credit facilities. 

A final chapter deals with institutions for effecting improvements 
in agriculture. In the words of the report, ‘‘if Persian agriculture 
is to be developed along modem lines and avail itself of the results 
of recent scientific research, an efficient agricultural department is 
sine qua non. This department’s first duty is the formulating of 
a comprehensive plan for the development of the department and 
the improvement of Persian agriculture to extend over a period of 
years, due consideration being given to the size of the available 
budget and to the priority of the different undertakings. The work 
of the department will naturally fall under three heads: (1) Educa- 
tion (both of staff for its use and for villagers), (2) experimentation, 
(3) demonstration. A fourth branch, the establishment of seed grow- 
ing farms and stock farms for rai.^ing breeding animals, may, as 
funds become available, be included in the work of the department. 
The most important condition of success in this plan will lie in the 
personnel of the staff in all gi'ades.” 

As regards agricultural education, the immediate need is seen 
less for institutions to teach the theoretical side of the subject now 
covered by the Agricultural School of Teheran than for the training 
of practical workers. A system of vocational schools distinct from 
the general agricultural system is advocated, in charge of a director 
who has had both agricultural and educational training and witli 
its most important duty “ to establish and maintain a training school 
for assistants in tlie various branches of the department.” Here, 
too, emphasis on the practical side is stressed. ‘'Work must be 
actually performed, each student doing it with his own hands and 
not as was seen at Karedge by following a laborer and taking notes.” 

Before launching upon any radical agricultural change, prelimi- 
nary experiments as to their adaptability to the region are deemed 
essential. “For this purpose numerous experiineiital stations or 
plats will be needed. These, however, need not be and should not 
be fixed institutions with expensive staffs and equipment, but each 
should be instituted to settle some definite question or questions, 
and as soon as the problems have been solved, the staff and budget 
should be allotted to other problems in other places. 

*^The problems should be very definitely visualized, and only 
such problems should be attempt^ as can be solved within a com- 
paratively short time — one or two seasons— with simple apparatus 
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and by workers who, though well trained, are not of necessity 
highly educated. The more exact and comprehensive scientific in* 
vestigations should be postponed until the simpler and more 
important questions as to the adaptation of methods and varieties 
to the different regions have been settled.” 

De^ite the elementary nature of the experimental work advocated, 
a clear distinction is drawn between its function and that of demon- 
stration. “ The worker in the experiment branch of the department 
requires considerable scientific knowledge as well as a thorough 
practical training, and should form habits of accuracy, truthfulness, 
and careful observation. Experimenters are born and not made. 
Students in training for work in this branch who show no aptitude 
should be transferred to some other branch. The prospects of the 
efficient experimenters should be so favorable that talent of this 
kind would not be wasted in administrative or demonstration work. 

“ Once an improvement of any kind, whether it be a new method, 
an implement, a new crop or variety, has been trie<I by the experi- 
mental branch and proved beyond reasonable doubt as suitable to 
some tract, the real work of the department begins in securing its 
adoption by the farmers. Telling them about any such innovation 
is not effective; only actual demonstration in the place where the 
change is to be made will produce the desired re.sults. Demonstra- 
tion plats and itinerant demonstrators are the most efticient agents 
for this purpose. The demonstration plat should be even a simpler 
affair than the experiment station, and should be moved about as 
soon as the suggested improvement has been adopted by a number 
in the immediate vicinity. Usually one, or a very few, new things 
should be demonstrated at a time.” 

Throughout the report an effort is made to emj)hasize those phases 
of the existing situation which appear to be capable of improvement 
by comparatively simple and inexpensive measures. Many of the 
suggested changes, it is thought, could be inaugurated at once, but 
most “ must be achieved by the slow and steady following of a 
well-formulated plan.” Whether the opportunity will be afforded 
to te.st such a plan can not be predicted, as the functions of both 
the agricultural expert and the commLssion itself were evidently 
mainly advisory. In any event, however, the report is to be com- 
mended as an example of careful and comprehensive observations 
and their utilization as a basis for clear-cut and positive conclusions 
and suggestions. The survey is thus much more than a collection 
of data or a summary of existing knowledge. It furnishes a definite 
program of action which is directly applicable to the immediate 
end in view. As such, and without reference to the merits of its 
program, it is worthy of study as a contribution to the larger prob- 
lem of the most suitable methods of inquiry into agricultural 
questions in general. 
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The chemistry of cellulose and wood, A, W. Schorgeb (New York and Lon- 
don: McQraw-Hill Book Co., 1926, pp. XIY+596, figa. 13). — “It is the aim of 
this book to cover completely the scientific and empirical data available on the 
chemistry of wood. This has necessitated the inclusion of cotton cellulose and 
its modified forms. Industrial processes are treated mainly from the side 
of the fundamental reactions involved.** The greater part of the volume is 
devoted to the chemistry of lignin, hemicelluloses, and wood cellulose, and the 
constitution of cellulose, its colloidal properties and derivatives, pulp processes, 
and products of distillation. Chapters 14 and 15 on the fermentation of eellu- 
lofie and wood by bacteria and filamentous fungi and on the digestion of cel- 
lulose and \vood by animals are of particular interest from the standpoint of 
agricultural chemistry. The final chapter on analytical methods consists of a 
critical discussion of the methods which have proved most serviceable for 
determining the various constituents and groupings in wood and allied sub- 
stances. Abundant references to the original literature are given as footnotes 
throughout the volume. 

The chemistry of wood, L. F, Hawley and L. E. Wise (New York: Chem. 
Catalog Co., 1926, pp. 334, — In this monograph emphasis has been 

placed on the results of purely scientific investigations in wood chemistry 
rather than on the practical phases of chemical wood utilization. The arrange- 
ment of subject matter consists of sections on the chemical components, 
proximate and summative analyses, and decomposition of wood, and on wood 
as an industrial material. This final section deals particularly with the 
physical proi)erties of wood, such as its microscopic structure, penetrability 
to liquids, etc., and the deterioration of wood under various conditions of use. 
Numerous literature references are given as footnotes. 

The chemistry of the natural and synthetic resins, T. H. Barry, A. A. 
Drummond, and II. S. Morrell (London: Ernest Bonn, 1926, pp. yn+196, 
figs. 3). — This volume, which is one of the series of monographs on oil and color 
chemistry edited by R. S. Morrell, deals with the origin, metliods of collection, 
physical and chemical properties and uses of the natural resins and with the 
properties and manufacture of synthetic resins and the fundamental principles 
of resinlfication. 

The lime salphur*calclum arsenate spray, W, Goodwin and H. Martin 
(Jour. Agr. 8ci. [England], 16 (1926), No. 4, pp. 596-606) .—YJ sing methods 
similar to those of a previous investigation of the possible chemical changes 
taking place when lead arsenate Is mixed with lime sulfur (E. S. R., 54, p. 709), 
the authors have studied the reaction between lime sulfur, dicalclum arsenate, 
and commerciai calcium arsenates. From the results reported the following 
general conclusions have been drawn : 

The Interaction of calcium hydroxide and dicalclum arsenate results in the 
formation of a continuous series of basic calcium arsenates which are hydro- 
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lyzc^d ill aaiimis suspension. Aitliough this reduces the amourit of arsenic 
in soiution, tiie reaction is temiiorary, tlic original solubiiity of tlie dJcalcium 
arsenate being restored by exposure to atmosi>heric carbon dioxide. The con- 
centration of soluble arsenic in the dicaleium arsenate lime spray Is, however, 
not as great as in tlie dicalcium' arsenate spray, and tliere is consequently 
less risk of spray injury with the former. 

The concentration of soluble arsenic in the dicalcium arsenate and lime spray 
is reduced by the admixture of lime sulfur. The precipitation of sulfur from 
the calcium polysullides of the lime sulfur is not affected by the addition of 
dicaleium arsenate, but may be decreased by the addition of lime to an extent 
dependent on the rate of carbonation of the free lime on the leaf surface. 

The chemistry of wheat flour, C. H. Bahjey (Neio York: Ghem, Catalog Co.^ 
19^5, pp, 324f pi. i, figs. 21 ). — Following a brief historical Introduction, the 
extensive literature on the chemistry of wheat flour is reviewed in relatioii 
fil'st, to the effect of various factors such us growth, maturity, environment, and 
storage on the chemical composition of the wheat kernel ; second, to the changes 
in composition resulting from processes of manufacture or milling ; and third» 
to the effect of variations in the comt)osition of the flour ui)on its baking quali- 
ties. An extensive bibliography is appended. 

The water-soluble content of calcium and i)host)horus in cabbage, W. H. 
and C. B. Peterson {Jour. Agr. Research [U. /S\J, 3S (1920), No. 7, pp. 095- 
699 ). — Previously reported studies on the chemical composition of cabbage 
(E. S. K., 1)4, p, 803) liave l)een extended to determinations of the soluble 
calcium and phosphorus, the ratio of soluble to total calcium and phosphorus, 
and the variations of each with the typ<i of soil and maturity of the plant. 
Most of the cabbage was grown in two types of soil — an upland sandy loam 
which had been cropijed for many years and an alkaline marsh soil which had 
been drained and kept under cultivation for about 10 years. Samples were 
picked at various stag(‘s from young grt*en to fully mature. From 50 to 60 
heads were taken at each time of harvesting and the samples used for analysis 
taken from 100- to 125-lb. lots of the shredded material. For the soluble cal- 
cium and pbospliorus the method of Tottingham, Scdmlz, and Lepkovsky (E. S. 
B., 51, p. 300) was used to obtain the extract. 

The minimum, maximum, and average percentages of total calcium for the 
12 samples of cabbage were 0.038, 0.053, and 0.046 i>er cent. The marsh stimples 
contained approximately one-third more calcium than the upland samples. The 
soluble calcium averaged GO i>er cent of the total calcium, the amount clc^creas- 
ing from the Immature to the mature samples. Corresponding figures for total 
phosphorus in the same samples wwe 0.023, 0.036, and 0.028 per cent, resiiec- 
tively. The soluble phosphorus averaged 61 i)er cent of the total, and as in the 
case of calcium the amount decreased as the season advanced. 

The average results for both calcium and phosphorus differed by less than 
10 per cent from those rei>orted In tlie previous paper for 18 samples grown 
in 1924. 

The composition of crude cottonseed oil. — A summary, G. S. Jamieson 
and W. F. Baughman (Jour. Oil and Fat Indus., 3 (1926), No. 10, pp. 547-355).— 
A summary of data reported in the literature on the physical and chemical 
constants and chemical composition of crude cottonseed oil. 

Physical chemistry of the cells and tissues, R. HObke (Physikalische 
Chemie der Zelle und der Qewebe. Leipzig: Wilhelm Fngelmann, 1926, 6, ed., 
rev., pp. XVJA-955, figs. 125 )* — ^The subject matter of this reference book is 
arranged in two parts, the first dealing with the physical chemistry of homo- 
geneous and heterogeneous systems and the second with the physical chemistry 
of body Juices, cells, and tissues. 





AGKICULTlJEAIi AND B10I>0GICAL CHEMISTKY 


109 


A chemical study ot cystine from kidney stones, It. A. (Iobtnkb and W* F 
Hoffman (Soc, Expt. Biol, and Med. Proc,^ BS (1026), No. 8, pp. 69I-GVS). — ^Tiie 
results obtained in an examination of purified eystiue isolated from kidney 
stones have been compared with data reported in (he literature for protein 
cystine and other samples of stone cystine. 

Some of the properties were identical with those previously reported for 
stone cystine, others for protein cystine, and still others were distinct from 
both. The possible explanation of these differences is that “cystine is an 
extremely labile compound and possibly occurs in more than one form, so that 
persons working with cystine are ijrobahly working with a mixture of sub- 
stances, and that this mixture varies in comi>osition depending at least upon 
(1) the source of the biological material from which the cystine is prei>ared, 
and (2) the method of preparation which is used for the isolation and purifi- 
cation of this amino acid.” 

The effect of molecular complexity on the end-products formed by Clos- 
tridium thermocellum, W. H. Peterson, E. B. Feed, and E A. Maeten (Jour. 
Biol, Chem. 10 (1026), No. 2, pp. 300-Sll). — The fermentative powers of the 
thermophilic microorganism C. ihermoccllum (E. S. R., 55, p. 203) have been 
tested on various sugars and related conuw)nnds. 

In the fermentation of the monosaccharides, lactic acid was the product 
formed in largest amounts from all hut two, rhamnose and galactose. More 
than 75 per cent of the fructose was converted into lactic acid, while galactose 
yielded little or no lactic acid, bebgving m(Tc like cellulose in its fermentation. 
The i>olysaccharidcs derived from two or more sugar molecules behaved more 
like galactose than like the other mono.succharides. Salicin and mannitol 
resembled the simple sugars, 'llie type of fermentation is considered to be 
determined by the comi)lexity of the molecule. An exception to this was malic 
acid, which was not attacked. The lactic acid consisted almost entirely of the 
dextro form. The volatile acid was almost entirely acetic acid and the alcohol 
chiefly ethyl. 

The effect of diliydroxy acetone on in.snlin hypoglycemia, W. 11. Campbell 
and J. Hepburn (Jour, Biol Chem., 68 (1026), No. 3, pp, 515-583, fig. 1 ). — 
('linical and exi)erimental evidence is reported indicating that dihydroxyaeetone 
is capable of curing insulin hypoglycemia. Since previous evidence has shown 
that no substance inconvertible into glucose, mannose, or maltose can cure 
insulin hypoglycemia, it is considered to have beeji proved tliat dihydroxy- 
acetone is a precursor of glucose. 

The relation between peroxidation and antirachitic vitamin, L. Yodes 
(Jour. Biol. Chem., 10 (1026), No. 2, pp. 201-307 ). — Tliis contribution from the 
Iowa ExiHTiment Station consists of a rei>ort of a systematic examination for 
iveroxidation of a large number of substances previously examined for anti- 
rachitic potency. The test employed for peroxidation was the starch and 
hydriodic acid reaction with ixToxldes. One gm. of the substance to be tested 
was shaken with a mixture of 0.5 cc. of a fresh 2 per cent solution of soluble 
starch, neutral or faintly acid in reaction, and 1 cc. of 2.5 i)er cent hydrogen 
iodide. Under these conditions a faint blue color apiK^ars after 1 or 2 minutes 
in highly peroxidlzed, and in 10 minutes in faintly j)eroxidized, oils. 

With a few exceptions in each group there appeared to be a correlation 
between antirachitic potency and peroxidation in the untreated and in the 
Irradiated samples., but no correlation in excessively irradiated samples. Fresh 
mineral oils, which do not acquire antirachitic properties on irradiation, re- 
sponded positively to the peroxidation test for a short time after Irradiation, 
but lost this property after a day, while irradiatwl olive oil and cottonseed oil 
retained it after 14 days. 
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The author is of the opinion that the capacity to peroxidize is a function of 
the antirachitic potency of a compound. 

Tke action of light on cod-liver oil, P. R. Peacock (Lancet (London], 1926, 
//, No, 7, pp, 328-SSO, Jig, 1 ), — A study of the possible relation of loss of duo- 
rescence in cod-liver oil on exposure to light to the content of vitamins A and 
B in the oil is reported. 

The results indicate that there is no association between fluorescence and 
antirachitic value, but that loss of fluorescence and destruction of vitamin A 
parallel each other to a certain extent. That the phenomena are not identical, 
however, was demonstrated by the observation that the destruction of vitamin 
A is complete before the fluorescence has been entirely destroyed and, fuTlher- 
more, that fluorescence is gradually restored on keeping tlie oil in the dark, 
while there is no corresponding recovery of vitamin A. The changes in fluo- 
rescence were found to be accompanied by changes in the absorption 8r>ectrum 
of the oil. 

It is emphasized in closing tliat “light is a variable factor which must be 
taken into account in all quantitative exi)eriments concerning the growth- 
promoting properties of cod-liver oil and the manner in wliich such oil is 
stored.” 

Further proof of the “ bios ” character of crytalline bios 223, R. W. 
Kkrr, W. H. Eddy, and R. R. Williams (Soc. Expt. Biol and Med, Proe., 23 
(1920), No. 6, pp. Jfi0-il9 ). — Further pr(»of that the activity of bios, isolated as 
previously described (E. S, R., 52, p. 110), resides in the pure crystals them- 
selves Is afforded by the demonstration that the aclivity of these crystals is 
lost by the formation of the crystalline benzene sulfonamide by the action of 
benzene sulfonehloricle, and is restored by the hydrolysis of this inactive 
crystalline product. Since the reaction takes idace at the NHa group, it is 
assumed that this group is concerned in the activity of bios. 

Enzymes: Properties, distribution, methods, and applications, S. A. 
Waksman and W. C. Davison {Baltimore: Williams d Wtlkins Co., 1926, pp. 
JII+364, Jigs. 10 ). — In this monograph the extensive literature on enzymes, 
both of plant and animal origin, has been summarizeil under four main head- 
ings — properties of enzymes, distribution of enzymes, methods for the prepara- 
tion and study of enzymes, and practical applications of enzyme activity. 
Especial attention has been paid to the occurrence and preparation of enzymes, 
to the methods of measurement and 1o the practical application of enzymatic 
activity. A bibliography of over 1,800 titles is appended. 

AUeu^s commercial organic analysis, edited by S. S. Sadti.er, E. C. Lathbop, 
and 0. A. Mitchell (Philadelphia: P. Blakision's Son d Co., 1925, 5. ed., re- 
written and rev., vol i, pp. [4]+X-fd-}8, figs. 9).-— The corresponding edition of 
the first three volumes of this well-known reference book has been noted pre- 
viously (E. S. R., 53, p. 503). 

Adsorption from solution by ash-free adsorbent charcoals, I, II, E. J. 
MnxEB (Jour. Phys. Ohem,, SO (1920), Nos. 8, pp. 1031-^1030; 9, pp. 1103-1109),— 
Two papers are pre.sented. 

I. A method for the purification of adsorbent charcoals . — A method is 
described by which It is said to be possible to reduce the ash content of ad- 
sorbent charcoals of both animal and vegetable origin to a few hundredths 
or less of 1 per cent. 

The method consists of a preliminary extraction with hydrofluoric acid 
either alone or in mixture with other suitable acids such as hydrochloric or 
siAfuric, followed by two extractions with concentrated hydrochloric acid, 
bofliag with distilled water to remove the hydrochloric acid, drying, and 
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igniting at a temperature of from 900 to 1,200® C. in silica vessels from which 
the air is excluded. The process is repeated until the charcoal is of the 
desired purity, after which it is ignited to drive off adsorbed acid, boiled in 
conductivity water to which has been added approximately 1 cc. of n/50 
sodium or potassium hydroxide per gram of charcoal, and finally boiled and 
filtered three or four times. 

Data are reported on the ash content of samples of blood charcoal, norit, 
and activated sugar charcoal before and after several successive treatments 
with hydrochloric acid and of blood charcoal after successive treatments with 
a mixture of hydrochloric and hydrofluoric acids. 

II. Properties of puj’ifled adsorbent charcoals. — The theory advanced in 
previous papers (E. S. 11., 52, p. 110) that all charcoals would show the 
same behavior in adsorption from solution of acids, bases, and salts provided 
they could be freed from ash and adsorbed substances has been tested with 
charcoals of animal, vegetable, and carbohydrate origin purified by the method 
noted above, with rcsulls conflnning this hypothesis. 

All i>f the charcoals after purification had the same properties of selective 
adsorption from solutions of electrolytes, adsorbing acids but not inorganic 
hydroxides and adsorbing salts hydrolytically. 

Methods are descrilKai for determining the activity and purity of adsorbent 
charcojiLs. The a<'tivity test consists in determining the adsorption capacity 
for benzoic acid. The presence or ah.sence of adsorbed acids and alkaline 
inorganic matter is determined by two tests, based on the fact that inorganic 
acids adsorbed on charcoal may be quantitatively removed and estimated by 
treatment with alkali and that charcoal free from adsorbed acids has no 
effect on the strong inorganic bases. 

The pH with quinhydrone electrode, L. E. Dawson {Sugar [Mew York], 28 
{1926), Nos. 5, pp. 21t-2U; 6, pp, 262-261 fig. 1; 7, pp. 310-312, fig. 1; S, pp. 
369, 370). — This paper consists of a comprehensive review of the literature on 
the theory, construction, and operation of the quinhydrone electrode, the ad- 
vantages and limitations in its use, and its application to Il-ion concentration 
determinations in sugar solutions. A bibliography of 103 titles is appended. 

On tiie presence of amines in the distallate from Kjeldahl-Gunning nitro- 
gen determinations. — Preliminary paper, R. A, Gobtneb and W. F. Hoffman 
{Jour, liiol. (licm., 70 {1926), No. 2, pp. J^57-459). — Data are presented show- 
ing that amines are present in the distillate from a normal Kjeldahl-Gunning 
digest to the extent of approximately 7 per cent of the iiitr(;gen. The amount 
of amines is greatly increased by the presence of salts of the dibasic metals 
magnesium, calcium, strontium, and barium. In the presence of ipagnesium 
sulfate, nearly one-fifth of the total nitrogen in the distillate is in the form 
of amines. 

A new factor for converting the percentage of nitrogen in w^heat into 
that of protein, D. B. Jones (Cereal Chem., S {1926), No. 3, pp. 194-198). — “In 
the light of results recently obtained from a study of the proteins of wheat 
bran [E. S. R., 54, p. 309], a new factor for the conversion of the percentage 
of nitrogen In wheat into terms of protein has been calculated. The conver- 
sion factors for the nitrogen in the three parts of the kernel are bran 6.81, 
endosperm 5.70, embryo 5.80. By basing the calculation on the i>ercentages 
of nitrogen in the Individual proteins of the endosperm, embryo, and bran, 
and on the relative proportions In which these proteins are present, the con- 
version factor 5.83 Is obtained for the nitrogen of the whole kernel, instead of 
5.7, the factor generally used.” 

A rapid method for determination of the free and hydrolysable sugar 
content of foodstuff, G. W. Fuohkb (8oo, Expt. Biol, and Med. Proc., 23 (1926), 
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No, 6f pp, — ^The method developed by Thomas and Dntcher for analyas- 

ing the free sugar content of plant material (E. S* R., 63, p. 108) has been 
adapted to the analysis of the free carbohydrates in foodstuffs. Data are 
given on the percentage of free and hydrolyzable sugars in various fruits and 
vegetables, cereal products, and diabetic preparations. 

The sugar in urine and In blood, O. Folin and A. Sveoberg (Jour. Biol. 
€hem., 70 (1926), No. g, pp. 406-426 ). — ^Tliis paper, which should be consulted 
In the original for descriptions of technique, consists of a revision of the re- 
cently described method of determining sugar in normal urine (B. S. R., 65, 
p. 613) necessitated by the source of error described by Benedict (B. S. R„ 
65, p. 805), specifications as to the conditions which must be observed in using 
the method for tlie determination of sugar in blood, a description of a fermen- 
tation method for the deteraiination of sugar in blood said to be simple, con- 
venient, and dependable, data on the nonglucoso sugar of the blood under 
varying conditions, and a preliminary description of a class of alkaline 
copper reagents which are redu(*ed by the ordinary nitrogenous products, 
having distinct reducing properties, but are unaffected by reducing sugars. 

Foaron’s “ pyrogallol ” test as a possible basis for the estimation of 
vitamin A, 8. 0. Willimott and T. Moore (Biochem. Jour., 20 (1926), No. 4t 
pp. 869-872 ). — A critical examination of the Fearon pyrogallol test for vitamin 
A (B. 8. R., 56, p. 712) leading to certain modifications in the test is reported. 

The principal changes introduced were the us<‘ of res<;r('inol in place of 
pjTogallol and of benzoyl pi^roxide to hasten tlie color devi‘lo])ment. The 
absolute exclusion of water wois found to l>e unnecessary wlien sufficient acid 
was present. Proix^r adjustment of the resorcinol <‘oncentration was found 
to be most essential, the transition from blue to red being most rapid at a 
concentration about 0.5 i)er cent that of the oil being tested. The (luantitative 
technique finally adopted consisted in dropping various cpian titles of the oil 
into test tubes and adding to each an amount of an ethen^al solution of 
resorcinol equivalent to 0.5 iier cent of the oil, and then with thorough vertical 
shaking 6 cc. of 10 i>er cent trichloroacetic acid in toluene and 0.5 cc. of 
benzoyl piToxide in toluene. After about 2 hours the colors are compared 
against a solution of magenta toned with methylene blue. Data are reported 
showing that under these conditions the color developed is fairly proportional 
to the amount of oil taken. 

In qualitative tests positive results were obtained with all (‘Odliver oils, 
beef suet, butterfat, and egg yolk fat, and nc'gative with olive oil, linseed oil, 
palm kernel oil, and “ ost«din ” (a preparation rich in vitamin D). 

The relation of storage to the quality of sweet potatoes for canning pur- 
poses, 0. W. CtJi.PEPPEB and C. A. Magoon (Jour. Agr. Research [U. 8.], 3S 
(1926) f No. 7, pp. 627-64S, figs. 4 )- — The observation in a previous study (E. S. 
B., 47, p. 613) that if sw^eet potatoes are canned immediately after digging the 
product is firmer than if they are subjected to the usual curing treatment before 
canning has led to a comparison with a large number of varieties of sweet 
potatoes of the quality and composition of the product canned before and 
after the usual curing treatment and storage for a month. Uniform canning 
methods were used throughout for two types of product — whole potatoes in No. 
8 cans and pulp or pie stock in No. 2 cans. The methods of analysis were the 
same as in the previous study, and the products were examined for quality by 
practical cooking tests. 

With all of the 36 varieties and strains tested, the freshly dug potatoes 
yielded a firm product and the cured and stored stock a product varying 
all the way from a medium to a very soft consistency. The chemical changes 
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responsible for tbe differences in consistency were th(» transformation of starch 
to dextrin and snerose and, during cooking, a splitting of a portion of the 
starch to maltose. The ratio of starch to moisture determined the consistency 
of the product. The varieties yielding the most attractive product in the can 
were Nancy Hall, Gold Skin, Vineless Pumpkin Yam, and Porto Rico. 

In the cooking experiments the products from the* freshly dug sweet potatoes 
gave better results in all cases than from the cured stock, particularly in the 
preparation of sauted and candied sweet potatoes. Gold 8kin was given first 
place in the cooking tests, with Vineless Pumpkin Yam and I»orto Rico tying 
for second place. 

“As a result of th<‘se combined studies it is apparent that by judicious 
handling of the raw stock the sweet potato canner is able to ])ut on the 
market products suited to every demand which the sweet potato supplies as a 
table commodity, and which for certain culinary uses is ecpuil if not superior 
to the fresh vegetable.” 

METEOEOLOGY 


Meteorology and agriculture { Jour. Min. Agr. \Ot. Brit.], SS {1926) j Nos. 8, 
pp. 7^7-75.5; 9, pp. 81Ji-H2Jt ). — Abstracts are given of eight i)apers presented at 
a (*onf(‘rence on the effect of weather on croi) grcjwth, as follows: 

The in/fuence of nurnmn' rainfall on the fruiting of apples, A. II. Lees. — 
The following correlations bet\v(*en previous crop, previous rainfall, and suc- 
ceeding crop of a})ples have been found to bold for adult trees provided that 
excessive frosts or contiiuions cold winds do not interfere in Ihe spring: 


Previous crop 


Previouh rainfall i *' 


SiK‘(5eo(ling 


crop 


Honvy j Wet Very poor. 

Heavy 1 IVlediuin ' I'oor 

Heavy.. j Dry. { Medium. 

Medium l W'ot Poor 

Medium i At odium ' Alediuin 

Medium j Dry | tJood. 


1 rainfall to 

sueeecfling crop 

Pi evious crop 

, Previous rainfall ' 

Succeeding 

crop 

Light 

.. W'et 

Medium. 

Light 

.. Metliixm 

(^ood. 

Light- 

. Pry 

Very good 

Noue 

Wet 

Good. 

None 

.. Medium 

Very good 

None 

--! Pry 

Very good. 


A rainfall under 0 in during dune, July, and August is classed as dry, 6 to 
h in. medium, and over P in. wet. 

Meteorological conditions and the growth of barley, F. G. Gregory, — Pot ex- 
IHU’iments with jiure lines of barley under controlled moisture wdtb quanti- 
tative measures of plant growth showed that carbon a.ssimilatlon is almost 
(‘ompletely controlled by climatic factors, esiieeially light intensity. Rate of 
leaf growdh increases wdth increased day temperature and decreases with in- 
creased night temperature. The lncrea.se in dry weight, or the etficieucy index, 
increases wdth higher clay temperature and decreases with higher night tem- 
perature. In other words, increase in teiuiH.‘rature accxderated leaf growth 
and carbon production, which determine yield. Bright sunshine showed an 
opposite effect on both processes. 

Essentials of iheof^y and points of practwe in crop weather wofk^ F. L. 
Engledow^ — The difficulties encountered in a study of the effect of weather 
on crops are discussed. 

Technique of crop ohservationsj T. Eden.—The Importance of getting as 
many measurement.s in the field as possible is empha.sized, and the following 
are recommended as characters giving the best measure of i^erformance of 
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oats: Tlte capacity of tbe plant to tiller, the character of the leaf, and the 
total height of the plant, 

radiation^ E. Corless, — Conditions which modify the Intensity of solar 
radiation and methods of measuring it are discussed, attention being called 
particularly to the Callendar radiograph. 

Solar radiation and plant growth, V. H. Blackman. — The relation of solar 
radiation to form of growth and carbon assimilation is briefly discussed. 
Studies of the olfect of increasing the carbon dioxide content of the surround- 
ing air are referred to. Emphasis is placed upon the importance of working 
with the crop as a whole and not with detached leaves. It is suggested that 
“ dllferences of crop-yield of dilTerent varieties may he partly due to their 
different eflQciencies in the utilization of solar radiation.** 

The imluG of coordination in phenological observations, J. E. Clark,— 
Progress in coordinating and establishing systematic observations in England, 
United States, Holland, Belgium, and Germany is reviewed, and attention is 
called to the plan of the Royal Meteorological Society for observations at 300 
stations in England, as well as the work of 12 centers on the Continent. Con- 
firmation of the general applicability of the bioclhnatic law of Hopkins is 
noted. 

The value of phenological ohservaiions in practical agriculture, A. Roebuck. — 
Periodicity in plant growth as determined by natural conditions and modified 
by culture is discussed, as is the general applicability of the bioclimatic law. 
Attention is called to the use of index plants to indicate tbe state of the 
season. It is slated that ‘'oats sown when the purple phim pissardi) 

commences to flower have yielded well and been free from frit fly attack, the 
pest most feared by growers. The flowering of the elder (Samhucus nigra) 
has also coincided with seeding of swedes to obtain good crops. Tlie l)est time 
for seeding of winter oats appears to he between the flowering of ivy (Hedera 
heliw) and tbe ripening of holly berries (llew aquifoUum) Reference is made 
to a plan proposed by the Ministry of Agriculture for testing the possibilities 
of this idea. 

Climatological data for the United States by sections, [July— August, 
1926 ] (U. S. Dept, Agr,, Weather Bur, Climat, Data, J3 (1926), Nos. 7, pp. 
[195], pis. 3, figs. 8; 8, pp. [193], pis. fig. 1 ). — These numbers contain brief 
summaries and detailed tabular statements of climatological data for each 
State for July and August, 1026. 

Meteorological summaries for the year 1925 {Kentucky Sta. Rpt. 1925, 
pi. 1, pp, 32-34 ). — Data compiled from recoinls of the United States Weather 
Bureau Station at Lexington, Ky., on temperature, precipitation, wind, and 
cloudiness are summarized in tables. The data for temi)erature and precipita- 
tlon cover the years 1872-1925. 

Meteorological report for the year 1925 (Montana Sta, Rpt. 1925, pp, 
50--52 ). — Observations at Bozeman, Mont, on temperature, precipitation, evapo- 
ration, cloudiness, and wind are summarized. The mean temperature for the 
year was 43.5® F. ; the highest 96°, July 14; the lowest ”-2®, January 20 and 
March 13. The total precipitation was 19.48 in. The first killing frost In 
autumn occurred October 1, the last in spring May 10. The number of clear 
days was 145. The evaporation for the months of April to October, Inclusive, 
was 35.02 in. The mean temperature for the three months January to March, 
inclusive, was the highest ever recorded at this place, 30.9®, and the minimum 
for these months, “-2°, was the highest ever recorded. September and Octo- 
ber were unusually rainy, and this retarded harvesting and threshing grain. 

Climatological summary for State College, Pennsylvania, 1925 (Pennr 
sglmnia Sta, Bui, 204 (1926), p. A summary Is given of monthly and 
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annual temperature, precipitation, and cloudiness. The annual temperature 
was 40.6® F., 1.6® above the 41-year normal. The extremes of temperature 
were 95® June 5 and —H* January 28. The precipitation for the year was 
33.05 in., 6.64 In. below the normal. The snowfall was 44.5 in. There were 
127 clear days. 

SOILS— FERTHIZERS 

Electrodialysis of the colloidal soil material and the exchangeable bases, 
S. Mattson {Jour, Agr, Research [?7. 8.], SS {1926), No. 6, pp. 503-567, fig. 1).— 
In studle.s conducted by the U. S. D. A. Bureau of Soils two soil colloids, repre- 
sentative of widely different groups of colloidal soil materials, were electro- 
dialyzed in order to determine what part of the bases can be removed by this 
process. 

Preliminary work showed that the quantity of bases that can be removed by 
elec’trodialysis Is fairly definite, and that the order in which the different 
bases appear in the cathode chamber is about as follows : Calcium, potassium, 
sodium, magnesium, aluminum, manganese, and iron. It is pointed out, how- 
ever, that this may not represent the order in which the cations are released 
from the colloid particles, since the appearance of the bas(‘s in the cathode 
chamber is largely affected by the H-ion concentration in the compartment 
containing the colloid. 

The total quantity of bases removed by electrodialysis from one {‘olloid was 
about five limes that removed from the other. While the ix^rcentages of the 
calcium or sodium in the colloid that were removable did not agree closely in 
the case of the tw’o colloids, it was evident that the various bases are charac- 
terized by different degrees of removability. The proportif)n of the total lime 
or manganese removable by electrodialysis wms much greater than the propor- 
tion of magiK'sium, yK)tassium, or sodium, and the prox>ortion of total aluminum 
or iron removable was still less. Extraction of the two colloids with normal 
ammonium chloride or n/2() hydro(‘hloric acid yielded quantities of Th(‘ mono- 
valent and divalent bases that were almost identical with those obtained by 
electro<lialysis. 

Treatment of the eleidrodlalyzed colloids with a calcium chloride solution 
developed quantities of acidity that approx imate<l the base exchange capaci- 
ties of the untreated colloids. It ap|ieare<l that in the process of electrodialysis 
there is a substitution of hydrogen ions from the water for most of the mono- 
valent and divalent cations removed by the electric current. It was evident 
that each of the monovalent and divalent bases in the colloid Is present In two 
conditions which might be defined simply as exchangeable and nonoxchange- 
able. 

It is ixilnted out that if the dediictions involved in formulas connecting 
electrical migration with electrokinetic potential and charge of the particles 
are correct, only a part of the exchangeable bases in the colloid are i)rcsent 
in the dissociated condition. 

Ion exchange in relation to soil acidity, W. P. Kelucy and S. !M. Brown 
{Boil Sci., 21 (1926), No. 4, PP- 289-302 ). — Studies condiicte<l at the California 
Experiment Station are reported which showed that dilute acids react with soil 
in much the same manner as neutral salts, the reaction involving an exchange 
of ions. When react(‘d on by acids the exchange complex gives up base in 
exchange for H ions. The soil then bec*omes unsaturated with base and 
therefore acidic. H Ions are energetic replacing Ions. Weak acids, such as 
carbonic acid, gre capable of effecting an exchange of H ions for soil bases. 
The H ions may in turn be displaced from the soil, in part at least, by tlie 
base of a neutral salt, with the resulting formation of an acid solution. 
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Dialysis experiments indicated that the exchange complex Ionizes to some 
extent. The ionization products of a base-saturatt*d soil are composed largely 
of the replaceable bases as cations and aluminosilicate particles as anions. 

The replaceable bases of mineral soils are believed to be chemically combined 
as salts of one or more of the aluminosilleie acids, and when displaced by H 
ions the compounds become acid silicates. It is suggested that the electro- 
negative character of soils, their catapboretic proivorty, etc., are due, in part 
at least, to tlie ionization of true chemical comixmnds rather than to the in- 
fluence of adsorbed Ions. 

It was found that when a soil is treated with aluminum chloride a replace- 
ment of soil bases takes place. The PI ion formed as a result of hydrolysis, and 
not the aluminum ion, is responsible for the replacement. Jt is considered 
probable that the tri valent bases which are removed from an acid soil by ex- 
traction with a neutral salt solution are probably brought Into solution as a 
result of the solvent power of the solution, which is materially increased by 
the H ions that are displaced from the exchange complex by the neutral salt. 

A considerable number of acid soils were found to contain subnormal 
amounts of replaceable calcium. It is considered pr(»hable that this condition 
will prove to he a general characteristic of acid soils. 

Other results of the work are presented in detail. 

Some comparisons of the properties of liumid-tropleal anil Jiuinld- 
temperate American soils, with special reference to indicated relations 
between chemical composition and phy.sical properties, 11. 11. Henneti’ 

Sci.j 21 (1926), No, 5, pp, 3/(9-375, figs. ^), — Re<*oniuussance studies by the U. S. 
D. A. Bureau of Soils in humid Central Amori(*a are reported in which two 
distinct classes of upland clay were found, with properties not explainable 
by their relative content of sands, silt, and clay. Soil with as much as 91).3 
per cent of silt and clay, of which 71 per cent was colloids, were exceedingly 
friable, highly i)erinoable, viu'y resistant to erosion, and so lacking in sticki- 
ness as to plow to a crumbled condition immediately after heavy rains. 
Clay of the opposite group with as much as 1)7.4 per cent of silt and clay, of 
which 82 per cent was colloids, possessed extreme plasticity and stickiness 
and absorbed very little water. Those clays groipicd on the basis of a moh'- 
HiO 

cular ratio of 5 i 203 -f FC 2 O 3 ~ ^ usually much more friable 

than those having a corresponding ratio greater than 2, and in parts of their 
profile those of the former group were more friable and permeable than most 
upland clays of the humid United State.s. 

The evidence obtained points toward more advanced weathering in the 
material of the more friable soils, this giving an end product of relatively 
low contents of silica and of the bases CaO, MgO, NazO, and KaO, and relatively 
high contents of iron and alumina. The unusual i>ermeabUlty and resistance 
to dispersion in water seemed to be due to a flocculation of the colloids of 
such strong character as to make it exceedingly difiicult for water to separate 
the grains. 

The data are taken to indicate that degree of weathering rather than type 
of weathering explains the differences between the two groujjs of soils. The 
constantly warm temperature of the Tropics probably accounts for the very 
much larger proportion of friable clay soils in humid tropical than In humid 
temperate zones. 

On the composition of the fractions separated by mechanical analysis 
from some Transvaal soils, B. de 0. Maechand and C* B. van deb Mebwe (Bo, 
African Jour, Bel,, 22 (1025), pp. 10^-118). — Data from chemical studies of 
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sandy soils, red clay soils and heavy red loams, and black day soils are pre- 
sented, together with information on weathering and on the physi(‘al properties 
and composition of clay. 

Saline County soils, 11. S. Smith, E. A. Nokton, E. E. DeTuek, F. C. Batjeii, 
and L. H. Smith {fllinois Sta. Soil Rpi, SS {ld26), pp. 53, pi. J, figs. 7). — This 
survey deals with the soils of an area of 247,488 acres in southeastern Illinois 
which lies within the low^or extremity of the gladuted region of the State. The 
county has extremes in topography wdiich are due primarily to the rugged hilly 
character of the Ozark highlands. The area is generally well drained. 

The soils are grouped as upland timber, terrace, swamp and bottomland, and 
residual soils. Eleven soil types are mai>ptal, of which the yellow-gray and 
yellow silt loam upland timber soils and the deep gray silt loam swamp and 
bottomland soils cover 30.88, 23.08, and 18.15 per cent of tlie area, respectively. 
The results of analyses of tlie prevailing soil types are summarized, indicat- 
ing that the phosidiorus content of the soils the county is low. The 
amounts of calcium are also rather low. 

An api>endix is included giving explanations for interpreting the soil survey 
and outlining the principles of soil feitility, together with a supplement of 
Held data from live experimental Helds. 

Soil survey of Merrick County, Nebraska, F. A. Hayes et ai,. (U. 8. Dept. 
Agr., Adv. Sfieeis Field Oper. Bur. Soils, 1U22 pp. ! U-\-S7l~9iy, fig. J, map /). — 
This survey, made in cooperation with the University ()t Nebraska, deals with 
the soils of an area ol 30Ut;i0 acres in east-central Nei)raska. The topography 
of the small upland area is for the most part rough and disst^-ted, while the 
alluvial huids have a g(‘iu‘raily Hat to gently undulaling relief. The county 
is said to Ik‘ as a uliob* wo]l drained, althougli there are extensue areas 
throughout tlu* bottom lands wbicli are either subject to overHow or in which 
the w'ater table often rises too near the surface. 

The soils of the ctmnly are classed as loessial, alluvial, and aeolian soils. lu- 
t'ludiiig dunesarid and liverwash, 2(1 soil types of \) seri(‘s are mapped, of 
which the Cuss Hue sandy loam coveis 14.3 per cent of the area. 

Soil temperature records during 1023 ilJgypt Min. Ayr., Cotton Research 
lid. Ann. Rpt., Jf pp. Un-llP). — Soil temperature studies of Egyptian 

soils are reported, the results of whi(*h are taken to indicate that tlu* mainte- 
nance of the fertility of Egyptian soils is <lirectly dependent upon tlie shara^i 
period. The fact that the yield of ctaton following a vsuiumer fallow is greater 
tliau that following no fallow or a short falb)w is considered to he strong evi- 
dence that the decline in the yield of cotton is directly attributable to the 
elimination of the fallow period beyond (he point necessary f(>r the, mainte- 
nance of soil fertility. A heavy dressing ol Nile silt had no effect upon the 
cotton (TOp* This is taken to indicate that the decline in the yield of cotton 
can not be attributed to a reduction in the amount of Nile .silt received by the 
land under perennial irrigation. 

Drainage waters at Cawiipore, H. N. Batham {India Dept. Agr. Mem., 
Chem. Ser., 8 (1926), No. 8, pp, 127-152, figs. 5). — Data from 13 years’ observa- 
tions on the amount and composition of the rain and drainage waters of 
Oawnpore are reported (E. S. R., 27, p. ID). 

It was found that the heavier the rainfall the greater is the drainage of 
any particular idaee. The difference in the (piantities of water iiercolating 
through gauges of the same size always varies, but it generally remains below 
2 in. The variations are greater in the case of 3-ft. gauges than in the case 
of 6-ft. Shallow gauges give greater quantities of drainage water than the 
deeper ones. 
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Cropping was found to reduce the drainage considerably, and the heavier the 
crop the less was the drainage and the greater was the evaporation. The 
maximum amount of drainage was found to take place during the months of 
August and September, Evaporation was found to decrease when the rainfall 
increased. The evaporation was usually greater from a cropped gauge than 
from a fallow one, and nearly always greater from a deep gauge than from a 
shallow one. 

The content of nitrate in drainage waters appeared to decrease rapidly with 
time. The fallow gauges of different sizes gave nearly the same quantities of 
nitrogen in their drainage waters. This is taken to indicate, therefore, that 
the nitrate comes only from the surface soil. Fallow gaugesif were found to 
lose about seven times more nitrogen in tbeir drainage waters than the cropped 
ones, and the maximum loss of nitrate in drainage took place during the 
month of August. 

The loss of soluble salts In runoff water, F. L. Dni.EY (Soil Sci., 21 (1926), 
No, 5, pp. 401-4(^9 ). — Studies conducted at the Missouri Experiment Station are 
reported in which the run-off water from the .soil erosion plats at tlie station 
was sampled and analyzed for a period of one year. 

The total amount of dry salts lost varied from 160H lbs. from tlie plat in 
wheat and clover to 380.1 lbs. per acre from the plat which was spaded 4 in. 
deep in the spring and fallowed throughout the season. Calcium and sulfur 
were lost in larger amounts than any of the other elements dctermiiu'd. The 
loss of potassium was relatively small, but amounted to considerably more than 
would ordinarily be applied in commercial fertilizer in several cases. The 
losses of magnesium, sodium, and phosphorus were too small to be of much 
practical importance. 

The results indicated further that the surface nin-olf water is not a great 
source of nitrogen loss. The soluble salts from the fallow plats showed a 
higher percentage of inorganic material than did the soluble mattTial eoinijig 
from land carrying a crop. 

The reclamation of land containing sodium chloride and sodium car- 
bonate (Egypt Min, Agr,, Cotton Research Bd, Ann, Rpt., 4 (192S), pp. 120^ 
128), — Experiments are reported which indicated that the reclamation of land 
containing sodium chloride may be considerably hasteneal and remdered inde- 
pendent of the .summer water supply by the use of sodium bisulfatts and that 
land containing sodium carbonate may also be rtx^Iaimed. 

Soil treatment with various disinfectants, T. G. Majoii (Sci. Agr,, 6 (1926) y 
No. 8, pp. 28S-2S5). — ^The preliminary results of experiments in progress at the 
Central Experimental Farm, Ottawa, on a number of prei)arations for the disin- 
fection of tobacco seed bed soils are reported. 

Dust treatment of the soil was of no value. In the liquid treatments the 
formaldehyde preparations did not appetar to injure the idants as much as did 
the mercuric compounds. Data taken on weed control showed that none of the 
preparations will check the development of weeds without also injuring the 
tobacco. 

Some protozoa found in certain South African soils, V, H. B. Fantham 
and N. F. Pai'ekson (So. African Jour. Set., 22 (1925), pp. the fifth 

contribution to the subject from the University of Witwatersrand (E. S. R., 53, 
p. 618), data on protozoa from soils of the Capo Province, Natal, and the Trans- 
vaal are reported. 

Frost seemed to cause a decrease in the number of protozoa. Veld burning 
was found to be injurious to protozoal cysts in some soils. Soils examined in 
cultures before and after the addition of fertilizer showed In some cases a 
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reduction In the number of species of protozoa, confirming the previous finding 
that certain protozoa are affected selectively by certain fertilizers. 

A comparison of the i^rotozoa from banana soils from two different districts 
showed that about half of the species observed were common to both soils, and 
that a greater numl>er of the species occurred in the moister and more acid 
soils. 

Effect of the summer fallow upon Egyptian soil protozoa {Egypt Min, 
Agr., Cotton Research Bd, Ann, Rpt, 4 (1923)^ pp. 119, 120), — Studies are briefly 
reported which Indicated conclusively that cyst forms of protozoa are being 
dealt with in shura^ii soils, and that as the temperatures of these soils are 
not high enough to kill cyst forms the protozoa of shara^i soils are not sup- 
pressed, This is taken to indicate, therefore, that Egyptian soils can exhibit 
the characteristics of partially sterilized soils without the protozoa being 
suppressed. An investigation of the effect of heat upon the physical properties 
of the soil has shown that heating results in a modification of the colloidal 
projMTties of the soil and its behavior toward water. 

[Soil fertility studies by the Indiana Station at Moses Fell Annex Farm], 
H. ,1. Held and E. AV. I\1ooke {Indiana Sta. Circ. 135 {1926), pp. 2~7, fig. 1 ), — 
The progress results of general soil fertility studies are briefly summarized. 

[Soil fertility studies nt tlie Pennsylvania Station] {Pennsylvania Sta, Bui, 
204 {1926), pp. 9~11). — The progress results of work on the subject are briefly 
summarized. 

Kelniildiiig soil cropped continuously to grain {Montana Sta, Rpt. 1925, 
pp. 25, 26, fig. I). — Data are briefly reported indicating that a serious deficiency 
of th<’ experimental soil is in available nitrogen, and that the nitrogen in 
alfalfa brings about greater soil improvement than does commercial fertilizer. 

The use of oat straw in a system of soil fertility, R. P. Thomas and H. J. 
Harper {Soil Sci., 21 {1026), No. 5, pp. 393-400). — Studies conducted at the Iowa 
Experiment Station are reported in which the effects of applications of oat 
straw on the accumulation of nitrate in soils when applied alone and in combi- 
nation with red clover, Iluham clover, sodium nitrate, and ammonium sulfate 
were studied under gi*eenliou.se conditions. 

The results showed that the addition of oat straw did not appreciably affect 
the accumulation of nitrates in Webster silt loam and Carrington loam soils. 
Soil treated with straw alone yielded less than untreated soil. W^here oat 
straw was applied and turned under with the second growth of red clover, 
Hubam clover, and alfalfa no retardation of nitrate occurred except in that 
portion of the soil Immediately in contact with straw which was not mixed 
with the legume. Additions of oat straw alone and in combination with red 
clover and Hubam clover to Carrington loam had no retarding effect on the 
growth and yield of corn. 

The conclusion is drawn that straw can be returned to many Corn Belt 
soils by spreading it on the swond growth of red clover, on Hubam clover, or 
on biennial sweet clover, and by plowing in the fall wherever possible, without 
causing any injury to crop growth and yield. 

Geometrical calculation of ternary fertilizer mixtures using triangular 
coordinates, B. Colbjornsen {Indui, and Engin, Chem., IS (1926), No. 7, pp, 
724-726, figs. 6), — This method of calculation is outlined in some detail and 
compared with the algebraic method. 

Nitrogen and cultivated plants [trans. title], O. Arrhenius {MeddeL 
Centralanst. Forsoksv. Jordbruksomrddet {Stveden], No. 299 (1026), pp. 27. 
pi, 1, figs. 2; Eng, abs,, pp, 24-26). — ^Preliminary experiments are reported on 
the influence of the concentration of nitrate nitrogen in the development and 
yield of cultivated plants such as oats, barley, red clover, and sugar beets. 
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The reeults indicated that the three plants which did not assimilate nitrogen 
behaved In about the same manner. At the zero concentration they did not 
yield anything. The weight of the plants increased rapidly with increasing 
nitrate concentration. For sugar beets there was a decrease in yield from 
the 9 to 32 concentration. Clover behaved differently. It grew fairly well 
at the zero concentration, reaching a maximum at 3, decreased to 9, and then 
Increased at 32. Nodule formation was strongly influenced by the nitrate 
concentration. 

It was found that if the nitrate concentration is kept at the optimum for 
6 weeks, it may then decrease considerably without any serious effect on the 
yield. After thrcHi weeks, however, the Influence of a drop is (piite marked. 
The results are taken to indicate that 9.5 mg. of nitrate nitrt^en per kilogram 
of soil is the optimum concentration, and that this concentration need be kei)t 
only during the first stages of growth. 

Maps showing the distribution of nitrates in the soils of two Swedish farms 
are given. Fallow soils contained a very high nitrate concentration. On the 
other hand, grass and corn soils contained no nitrates. The nitrate content 
was increased as soon as cultivation of the soil was begun. 

The nitrogen compounds in rain and snow, F. T. Shutt {Canada J^xpt 
Farms, Div. Chem. Rpt., J925, pp. 68-74), — A summary is presented of the data 
obtained during the past 17 years' observations of the amount and character of 
the nitrogen c(miiKmnds in rain and snow. The progress of these observations 
has been previously noted (E. S. R., 54, p. 422). 

The Chilean nitrate industry, B. I). Ossa (InteniaU, Rev, and Pract. 
Agr, [Rome\, n. ser,, S (102^5), No, 4, pp. 942-971, pis. 13, figs, 18). — A profusely 
illustrated description of the Chilean nitrate industry is presented in a contri- 
bution from the University of Chile. 

Nitrifying power of pozzuolana [trans. titlcl, C. Sebono and L, Guerci 
(Ann, Chim. Appl. [Romeli, 15 (1925), No, 7, pp. 309-316), — Studies on the man- 
ner of formation of nitrates occurring in volcanic soils show<.*d that the trans- 
formation into nitrate of ammonia, probably of volcanic origin, is due to the 
catalytic action of the pozzuolana in the presence of moisture and atmospheric 
oxygen. This does not appear to be a fluperficial action, but one characteristic 
of pozzuolana which takes jfiace at a temperature not excoodiiig 100® C. 
(212® F.). 

Phosphoric-acid content of crops grown upon peat soils as an index of 
the fertilization received or required, F. J. Alwat, W. M. Shaw, and W. J. 
Methley {Jour. Agr. Research [U. S.], 33 {1926), No. 8, pp. 701-740, figs. S),— 
Studies conducted at the Minnesota Experlmc^nt Station are reported of the ash 
and phosphoric acid contents of crops from fertilized and uiifertilized peat 
soils and of hay from black prairie soils. 

The phosphoric acid contents of hays, straws, and even grains grown on 
peat soils deficient in phosphate were greatly increased by phosphate fertiliza- 
tion, except where the application was very light, and greatly increased yields 
resulted. With the straws the increase in some cases amounted to several 
hundred per cent, with the hays from 20 to 50 per cent and even higher, and 
with the grains usually between 10 and 60 per cent. The results are taken to 
indicate that the phosphoric acid determination has the most signlflcancg when 
comparisons are made between fields or plats of a crop in the same locality and 
in the same season and with hay crops of the same cutting, using the sepa- 
rated important plants rather than mixed samples. 

The analysis of crops is said to be very useful in detecting mistakes in the 
application of fertilizers. It is considered difficult, however, to place either 
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upper or lower limiting values for the phosphoric add requirement of any crop. 
Crop analysis is not considered a practical method of detecting phosphate 
deficiencies in black prairie soils. 

The literature on the palatabillty and nutritive value of tame hay from peal 
lands Is reviewed, and llie possible bearing of the phr>sphoric acid content upon 
these properties Is discussed. It is pointed out that certain minimum contents 
of phosphoric acid in hay may be secured, if desired, by heavy initial phosphate 
applications. 

The relative availability of phosphatic fertilisers on acid and non-acid 
soils, G. Ingham (So, Afrimn Jour, Kci, 22 (1925), pp. 122-1S4). — Studies are 
reported which indk*ate<i that the availebility of a phosphatic fertilizer in a 
soil dei>ends more upon the nature of the soil than upon the water or citrate 
solubility of the fertilizer. The availability of supt^rphosphate in 28 soils 
varied from 21 jn^r cent of the total phosphoric acid for very acid soil to 96 
I)er cent for a soil free from acidity. The availability of air-floated Egyr>tian 
rock phosphate was generally very little less than that of superphosphate ex- 
cept in the case of soils c<uitaining 0.5 per cent or more of calcium carbonate. 
Ill these cases the availability of rock phosphate was considerably less. 

Little difference was fmind between the availability of superphosphate and 
of other forms of pliosphatic fertilizers when equal amounts of phosphoric 
acid were applied to the soil. The availability was found to be closely related 
to the iron and aluminum contents, the amount of organic matter present, and 
the reaction of the soil. 

Phosphates of iron and aluminum obtained by precipitation when an extract 
of superphoHi)hate was added to soluble iron and aluminum salts were readily 
soluble in 1 i>er cent citric acid It is suggested that low availability of a 
pliosphatic fertilizer is due to the absorptive power of the organic and in- 
organic colloids. Add soils were found to have a high absorptive capacity for 
phosphoric acid as well as for lime. Flocculation of the inorganic soil colloids 
is suggested as a means of reducing their excessive absorptive capacity. 

It was found that the absorptivt' capacity for phosphoric acid of soil contain- 
ing a large amount of iron and aluminum was doubled and the citrate solubil- 
ity of the fertilizer Mas rcdu(‘ed to half by removing tlu' calcium carbonate. 
The addition of calcium carbonate to an acid soil had no perceptible effect on 
the availability of superpb<>d^bate after a month, but gave a definite increase 
after 12 months 

The physiological value of phosphoric acid in superphosphate and other 
phosphates, J. Stoklasa (Intcmatl. Rev, Sot. and Pract. Agr, [Rome], w. aer,, 
S (1925), No, Jf. pp. 92t-9ffl ). — Experiments carried on over a number of years 
at the State ExptTiment Station for I’lant Production of Gz(‘choslovakia on 
manuring Muth the different forms of phosphoric acid are reported. 

O’he form in whi<*li water-soluble phosphorie acid appears in suiierphosphate 
was found to be imiM)rtani, Free phosphoric acid had a decidedly better effect 
than monocalcium phosphate when used on sandy loam and chalk soils. On 
the other hand, the water-soluble form of the acid stood the lest better on 
humus soil. This is taken to indicate that fertilizer factori(‘S should manu- 
facture a superphosphate for use on sandy loam and chalk soils in which the 
phosphoric acid is chiefly available in free form. It was found that the 
phosphoric acid insoluble in water in any form of the different types of phos- 
phates now on the market has leas physiological value than the water-soluble 
forms in superphosphate. 

Effect of dressings of basic slag on the lime status of soils, R. Williams 
(Jour, Agr. Sd. [England^, 16 (1926), No, 2, pp. 196-204). — Studies conducted 



122 


bxpebimenx station bboord 


CVol»6 


at the University College of North Wales are reported which showed that the 
addition of basic slag to moist base-unsaturated soils under laboratory condi* 
tions caused an increase in their content of exchangeable calcium, degree 
of saturation, pH, and amount of calcium soluble in an aqueous solution 
of carbon dioxide. 

Slag seemed to be almost as effective as calcium carbonate or lime in in- 
creasing the exchangeable calcium and the degree of saturation of soils, but 
its action on pll was not so marked The effect of dressings of slag on the 
lime status of soils from experimental plats was still evident after eight years. 
The exchangeable calcium of samples of soil Uiken from the same fields after 
an interval of six years showed a considerable decrease due to leaching. 

It is suggested that the addition of low grade basic slag to unsaturatod soils 
may tend to maintain or improve their lime status and will to some extent 
compensate for the losses of calcium due to drainage and crops. 

Greensand as a source of potassium for green plants, J. 11. Skeen (Amet\ 
Jour, Bot.^ 12 (1025), No. 10^ pp. 601-616, figs. ^).— This experiuientation is said 
to be a continuation of that reported by True and Geise (E. S. It.. 40, p. 423). 

It Is held that green.sauds offer a physiologically available source of potassium 
for plant growth. The percentage of potas.sium used for plant growth depends 
upon the quantity of greensand added, such percentage Increasing in a sharply 
linear curve probably to 2 per cent and fulling away sharply upon further addi- 
tion of more greensand. No loss of potassium results from the addition of 
large amounts of greensand, but plants apparently absorb up to a definite 
maximum, the unabsorbed portion remaining as a reserve in the soil. It is 
claimed that the average soil deficient in potassium should show marked im- 
provement for several years after the addition of from 5 to 15 tons of greensand 
per acre. It is thought best to have considerable calcium pre.sent in the soil or 
comiK>sted with the greensand. 

Gypsum or copi, P. Tl. Scott and W. C. Robektson {Jour. Dept. Agr. Vic- 
toria, 24 (1926), No. 2, pp. 65-74f flos. i?). — Information on the mining and use of 
gypsum in Victoria is presented, together with data from expf?riments on the 
effect of gypsum on soil. It was found to liberate potash from minerals con- 
taining potash and, to a lesser extent, phosphoric acid, magnesia, and silica. 
It also encouraged the growth of legumes, Increased the rate of amraonifica- 
tion, and flocculated the finer particles in soils. 

The effect of sulfur on the microflora of the soil, J. M. Fife (^oil Sd., 21 
(1926), No. 4i PP- 245-262f figs. 6 ). — Studies conducted at the Utah Experiment 
"Station are reported on the influence of varying amounts of sulfur on the soil 
microflora as measured by numbers, ammonifleation, nitrification, nitrogen fixa- 
tion, and the rate of sulfur oxidation. Three soils were used which were com- 
posed primarily of coarse and medium silt and fine sand. 

Depending upon the soil and upon the amount of sulfur applied, the results 
showed that the addition of sulfur to soil increased the ammonifying power 
from 50 to over 100 per cent, and the nitrification over 100 per cent in some 
Instances. Sulfur was without effect on nitrogen fixation in soil during the 
short period of the observations. The bacterial counts decreased as the incuba- 
tion period increased. Relative to the untreated soil the bacterial numbers in- 
creased as the amount of sulfur increased in the soil containing a large 
amount of organic matter, whereas the bacterial numbers of soils deficient in 
organic matter decreased as the sulfur Increased. From 36 to 89 per cent of 
the sulfur was oxidized to sulfates in 30 days, depending on the soil and its 
porosity. 
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Effect of sulphur on alfalfa and clover (Montana Bta. Rpt, 1925, pp, 24, 25, 
flg, jf). — Data are briefly reported which show that sulfur gave an average 
increase of 1.92 tons of alfalfa per acre and gypsum an Increase of 1.35 tons per 
acre. The Increase of protein in the crop was also quite marked. 

AGEICULTUEAI BOTANY 

Plants and man, F. O. Boweb (London: Macmillan d Co., 1925, pp, XII 
pi 1, — “The present aim Is to explain for the general reader, in very 

general terms, how plants fabricate for their own life commoditjes that man 
finds so useful in his. ... A number of the later chapters are devoted 
to the conjoint life, so common among plant.s, which is i)romoted by crowding 
and close contact ... all the varied grades of mechanical dependence, 
mutualism, parasitism, disease, death, and decay. These subjects have been 
broadly treated, rather from the point of view of plant-biology than from any 
other.’’ 

Studies of the rate of growth of leaves by a photographic method. — 1, 
The determinants of the rate of growth of first leaves of Phaseolus vul- 
garis, M, C. Vrv^YAN (Ann, Bot, [London], S8 (1924), No. 149, pp. 59-103, 
figs, 14)* — A photographic method is described for recording daily area incre- 
ments in a leaf during growth, the sources of error not exceeding 1 per cent. 
An account is given of two experiments applying this in a series to be further 
reported. Results and their interpretation are detailed in comparative form. 

“ The form of the curve of percentage increments in area is shown to be 
approximately of a descending logarithmic tyi)e, but it is pointed out that 
as in its earlier x)ortion this curve can be shown to be of a compound nature, 
the apparently logarithmic form, in this portion at any rate. Is probably of 
little significance.” 

Contributions to an investigation of the chemical nature of the cellulose 
membrane, F. M. Wood (Ann. Bot. [London], 38 (1924), No. 150, pp. 273-^ 
298). — The state of the cellulose, either naturally or artificially produced, was 
studied with a view to determining whether oxidation or hydration had oc- 
curi’ed. The optimum conditions for distinguishing iKHween cellulose and 
pectin after the use of a double stain are those causing minimum oxidation 
and maximum hydration without disintegration. Particulars are given. 

The viability of the nodule bacteria of legumes outside of the plant, 
1-V, M. M. Alicante (Soil 8c% 21 (1926), Nos. 1, pp. 27-52; 2, pp. 93-110, 
pis. 4)* — In experimentation treating inoculated seeds with soil, glue, and sugar, 
alone or in combination, some legumes remained viable, nodule production 
occurring after storage during 60 days in small seed hags under ordinary con- 
ditions. Sugar gave uniformly large, evenly distributed nodules. Soil with 
sugar gave no better results than did sugar alone. 

Soils containing 10 per cent sugar developed acidity unfavorable to BaoiUus 
radicicola. Cloth seed bags are better than glass containers for storing pur- 
poses. 

B. radiohacter and Azoiol>actcr chroococcum showed no unfavorable effects 
upon the life and infecting capability of nodule bacteria. Soy bean, sweet 
clover, cowpea, and garden pea bacteria, when grown together, showed no 
harmful effect upon each other. The activity of pea bacteria when grown in 
milk was not Impaired by the presence of any one of the organisms tested. 
Including B. prodigiosm, B. oapsulaius, B. suhtUis, B. mesentericus, pink yeast, 
and molds. 
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The naultlplicatlon rate was greater in high dilution than in low dilution. 
B. roMoicola of garden pea lived in solution 142 days. Oxygen was a limiting 
factor during the whole growth of nodule bacteria in solution. Shaking gave 
increased growth. Calcium carbonate stimulated growth better than did 
tricalcium phosphate. The heat resistance of B. radicicMa of garden p(^a and 
sweet clover and of Pfteudomonm radicicola of cowpea and soy bean was lower 
than the heat resistance of B, radi-ohacter and A. chroococcum. 

Peat maintained the life of nodule bacteria at a much higher temperature 
than brown silt loam. Acid soil lowered the thermal death iK)int of legume 
organisms, and the organisms died in such soil after a short i)erioil of storage. 
The addition of calcium carbonate raised the thermal death point and the 
keeping quality of legume organisms. Abnormal media favored changes in the 
forms of nodule bacteria. The absence of phosphate or (*arbouiite in the media 
resulted in tlie formation of bacreroids. Aluminum chloride and liydrochloric 
acid had similar effects on the form of legume bacUu-ia. The pre.sence of 
acetic, nitric, and sulfuric acids iii media changed the legume bacteria into 
bacteroids, and each of these acids affected th(^ form of the organisms 
si>eeifically. 

Lack of nodule-formation in a subfamily of the Ijeguminosae, L, T. 
Leonaei) (Soil Sci., 20 {1925), Ko. 2, pp. 165-167). — In the subfamily Mimosa- 
ceae, examinatious were made for r('ot nodules in 21 sjiocies of tiie genus 
Acacia and the closely K^lated genera Albizzia and Prosopis. Acacia Oaileyava 
alone failed to show root nodules. Tins exception is discussed. 

A further contribution to the morphology and physiology of tlie genus 
Eldamia, A. S. Hobne and G. H. Jones {Ann, Bot. [London'], SS {192^), Ao. 150, 
pp. 351-859, fi08. 4 ). — Tn a previous investigation, apparently one that has 
already been rei>orted and noted (E. S. R., 52, p. 215), Jones isolated a fungus 
which on further study appeared to be a now specjes of Eidamia and which 
has been described as E. tnhe7Tn1aia. The identity of Monopodinm undopsi^ 
and E. acrenwnioides is regarded as established. 

A description of Colletotrichuiii hiologiciim nov. sp., and observations 
on the occurrence of a saltation in the species, 11. (hiAi DiJURi Bol. 

[Lond07i], 38 {1924), So. 152, pp. 735-744, pl^ U 7). — A description is given 

of V. hiologicum n. sp., as collected in Dahlem, Jiear Berlin, October, 11121, from 
dying stalks of potatoes, with an account and summary of studies of the cul- 
tural characteristics of the fungus as developed on different media and under 
various conditions. Tin* production of difiereiit colors by the salt ant has been 
found to be entirely deiiendent on temperature. 

Growth-inhibiting and growth-stimulating substances, W. F. Geeicke 
{Bot. Qaz., 78 (1924), Ao. 4* PP- 440-443 )- — “When pots containing fertile soils 
are seeded to wheat or barley for continuous seasons, and successive short- 
j)eriod crops of four to six weeks’ growth are removed from such soils, it is 
found that the first crop is usually the largest, the immediately succeeding crops 
are much smaller, but some of the latter crops may be larger than some of the 
preceding ones. Thus instead of soils becoming progressively poorer by con- 
tinuous cropping due to progressive diminution of its supply of plant food, they 
may become better at certain times than they were before, through certain 
processes and agencies concerned in the growth of plants.” The results obtained 
with soils led the author to conduct experiments with culture solutions and to 
employ a method that would provide a number of successively grown croiis 
under the same climatic complex. The results of this work are tabulated with 
discussion. 

“ The growth of plants is not only a complex of many processes, but is in a 
sense the result of the succession of processes. Some of these processes are de- 
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pendent on certain salts which supply necessary inorg^anic elements to plants.” 
Experimental data show that a constantly maintained supply of nutrients in 
culture media is not as favorable to the growth (entire life cycle) of cereal 
plants as is a changing supply. This may indicate that any subsequent stage of 
growth may be beneficially affected by secretions from previous growth phases. 
Plants may thus be similar to animals in that they have a physiology which is 
subject to growth inhibiting, growth stimulating, and sensitizing agencies pro- 
duced by the organism itself. 

Effect of methyl and ethyl alcohol on the growtli of barley plants, A. N. 

PuBT {Ann. Bot. [London], 38 (192^), No. 152, pp. 7^5-^752, pgn. 3). — Ethyl alco- 
hol is more toxic to barley plants than is methyl alcohol, the difference in the 
toxicity of the two being of kind as well as of degree. Ethyl alcohol favors 
the growth of oar shoots and the suppression of vegetative leaves, methyl 
alcohol favoring the growth of leaves and not that of the ear shoots. Plants 
in the later stages of growth can withstand the toxic action of ethyl alcohol 
much better than in the earlier stages. 

The Influence on vegetation of some cyanogen compounds [trans. title], 
A. Petit (Jour. Apr. Praet., n. Her., 1^5 (1926). No. 25, pp. j^OO, Jf9l). — Experi- 
mentation is outlined in which small proportions of cyanogen compounds 
(potassium cyanide, potassium ferrocyanide, potassium forrlcyanide, potassium 
cyanate, and potassium sulfocyonUle) were furnished to certain plants in pots, 
which in most cases showed increase in w’oight over the controls. 

Tfie effect of general anaesthetics on the respiration of cereals. — I, Car- 
bon dioxide production, E. 1*. Smith (Ann. Bot. [London], 38 { 192 Jf ), No. 150, 
pp. 261 - 272 . fipH. 9). — The effects of chloroform, ether, and ethyl alcohol con- 
centrations on the carbon dioxide outimt of w'heat, rice, and oats wore found to 
he similar. With chloroform, recovery (defined as return to a completely re- 
sponsive state) occurs only after very short exposure, wdiether continuous or 
intermittent. With ether, recovery occurs after exposure for six hours, if 
respiration is not allowed to fall below fiO per cent. The difference in toxicity is 
supposed to result from the formation of a iiKU’e stable combination with some 
cell constituent by chlorofonn than by etlier. Experiments with Ipomooa 
indicate that the effect of the anesthetu! nixm the i>ermeal>ility of the plasma 
membrane to carlwn dioxide must be taken into account in the interpretation 
of these results. 

The antagonism between dyes and inorganic salts in their absorption by 
storage tissue, C. E. T. Mann (Atm. Bot [Londoji], 38 {192 'f), No. 152, pp. 
758-777, ftps. 8). — The absorption of methylene blue, of neutral red, and of 
orange G, respectively, has been followed in simple solution and in solutions 
containing chlorides of ammonium, magnesium, aluminum, and lanthanum, 
and the results are detailed. 

The colloid precipitation theory of the i>lasma membrane re<.;eivcs support 
from the phenomena of antagonism investigated and affords a possible expla- 
nation of the relationship existing between the degree of antagonism and the 
valency of the cation of the antagonizing salt. The results here reported are 
thought to be not inconsistent with the view that the plasma membrane 
carries an electrical charge. 

Effect of light on growth of excised root tips under sterile conditions, 
W.' J, Robbins and W. E. Maneval {Bot. Qaz., 78 {192i), No. 4, pp. 42hiS2, 
tips. 2 ). — Continuing exiierlmentation on growth of excised cornroot tips under 
sterile conditions (E. S. R., 53, p. 1^), diffuse light was found to i)e favorable 
to the continued growth of root tips in a modified Pfeffer solution containing 
2 per cent glucose, or the same 'solution to which 80 parts per million or 400 
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parts per million of autolizecl yeast were added. Antbocyan developed in some 
of the excised corn roots in the light, btit in none in the dark. It was present 
in the rootcap, at points where secondary roots were to emerge or had emerged, 
and at the base of the root, but not in the meristematic region. The longest 
period during whi(‘h a root tip was grown was 149 days, through 10 i)eriods 
of transfer, in diffuse light in the modified Pf offer solution containing 2 i>er 
cent of glucose and 400 parts per million of autolized yeast. “Hoots w^hich 
remained attached to the grain during the first two weeks grew for a longer 
time than those grown under excised conditions from the start. One such 
root was grown in the dark for 133 days, 119 in excised condition.” 

Further experiments on the conduction of tropic excitation, R. Snow 
(Ann, Bot. [London], S8 (mi), No, U9, pp. 168-171 figs, d).'-The author has 
shown previously (E. S. li., 52, p. 217) that the tip of a decapitated root, if 
stuck in place whh gelatin, becomes again capable of curving down in response 
to gravity, though it could not then be certainly known that the effective 
excitation w^as transmitted past the gelatin, since the stimulus of gravity can 
not be applied to the tip alone. It w'as therefore decided to make tests with 
traumatic siimiilu.s, and to coinparo quantitatively the effects of excitations on 
the convex and on the concave side of the root. Also other experiments, for 
which the root is not suitable, have been carried on with cotyledons of Aveiia. 

It is claimed that the traumatic excitation can pass through the gelatin 
layer and produce a negative curvature in the stump. Tro))ic excitation due to 
traumatic stimulus or gravity stimulus can be conducted back along either 
side of the root alone. In Avena cotyledons, if the tip is removed and re- 
placed in an anojnalous position so that its far side (witli reference to the 
light) is in connection with the near side of the stump, then, on illumination 
of the tip alone, pbototropic curvature away from the light follows. Simply 
relative expansion is here regarded as causal. The excitation conducted dowm 
the far side of tlic Avena cotyledon can cro.ss a gap hllcd with moisture. 

Water content, a factor in photosynthesis, R. II. Dastur (Ann, Bot. 
[London], 38 (1924) f Ao. 152, pp. 775-788, fig. 1). — It is concluded from this 
investigation that photosynthesis is dependent upon vrater content, and that 
under normal conditions it is inadequate water supply which terminates 
photosynthetic activity of leaves and ultimately causes their decay. 

Evaporation in wind, W. Stiles (Ann. Bot. [London], 38 (1924), No. 150, 
pp. 299-304) • — ^A critical examination is made of the contribution on the physics 
of transpiration by Sierp and Noack previously noted (E. S. R., 49, p, 127). 

GENETICS 

“ Pluripotenz ” phenomena: Synthetic contributions to the science of 
heredity and descent, V. Haeckeb (Pluripotenzerscheinungen. Synthetinche 
Beitrdge zur Vererhungs- und Abstainrnungslehre. Jena: Gustav Fischer, 1925, 
pp. 213, figs. 26). — There are assembled in this book a large number of obscure 
phenomena related to variation which deal especially with the physiological 
and environmental influences. The term “ pluripotenz ” is taken to include the 
numerous possibilities for developnient possessed by orgapisms which are not 
externally evident 

A portion of the work deals with an attack on the linear arrangement of 
genes in the chromosome and other linkage relations. 

The standard errors of chromosome distances and coincidence, H, J. 
MraxER and J. M. Jacobs-Mxtlixb (Genetics, 10 (1925), No. 6, pp. 509-424).-^ 
Theoretical formulas have been calculated for determining standaird errors of 
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chromosome distances and coincidence. The latter is defined as the ratio of 
the proiK)rtloii of double crossovers which actually oc<*nr in two regions to the 
proportion of double crossovers which would occur there if crossings over in 
the two regions were indeixfiident of each other. The ai>plioation of the for- 
mulas is discusvsod, and it is pointed out that the standard error of coincidence 
is not finally determinate but may be approached within narrow^ limits. 

A formula is also given f(jr calculating the maximum and minimum possible 
true values of a proi>ortion of crossovers wdiich might occur in a random 
sample. 

The chromosome numbers of the principal cereals, with general consid- 
eration of plant chromosomes and their number and size, K. V. Stolze 
{Die Chromosomcnzahlen der Hauptsachhehsten Getrcidcarten nehst Allge- 
meinen Betrachtmgon vher Chromosomcn, Chromosomenzahl und Cliroimsomen- 
grdsse itn PJlanzcnreich. Leipzig: Horntraeger Bros., J925, pp. figs. 

54 ). — Cytological studies concerned with the chromosomes in Secale, Triticum, 
llordenm, and A vena are le viewed, with a r<\sum^ of research by the author in 
these genera. Sigriiticant tindiiigs in iiniMU‘taiil studies on chromosome number 
and size in other plants are pointed out. More than 150 titles are listed in the 
bibliography. 

I^ollen abortion in chromosomal types of Datura, A. F. Blakeslek and 
J. L. Caktledgb: (NaiL Acad. BcL Pioc., 12 {1926), No. 5, pp. 815-S23).—The 
[)resenl jKijK'r pio^eiUs tlie results of a study of The i»roi)ortion of abortive 
grains in the pollcui (tf different chromosomal types of Datura. 

The meiotic pliase in certain mammals, C. K. Walker {Roy> [London], 
Prov., t^er. B, 99 {1926), No. B 698, pp. S66-374f pls. 3 ). — From studies of meiosis 
in inatorlul fre.m guinea pigs, rats, mice, rabbits, and a inonla\\ at the TJni- 
versity of Liverpool, the author discusses the meiotic phase in those animals as 
follows : 

“The danghtm* chromosomes elongate and divide longitudinally, filling the 
nucleus with irregularly distributed .s('mivalent threads. During this jirocess 
of unraveling of the cliroiiujsomes into seirnvalent ilireads an aiipoarance very 
similar to that seen diir ng synapsis is evident. Tlit'se threads rejoin laterally 
in pairs, forming univalent lilameiits. These tilainmjt.s jt)in laterally in pairs. 
They again separate, (excepting at their ends wlu(*h reina-n joined until the 
first meiotic div.sion lake's place. The longitudinal split of the filament into 
semivalent threads reapiiears at tlie telophase, and is consummated at the 
second meiotic division,” 

The development of the ovum of the white mouse, Z. Frankenbebgeb 
{Biol. Gen., 2 {1926), No. 1-2, pp. 21-62, pis. 3, figs. 4). — ^The results of a study 
of oogenesis in the wliite mouse are reiKirted, based on sections o1 ovaries taken 
from mice varying in age from fetuses 12 min. in length to full-grown indi- 
viduals. The diff(‘rent stages in the growth and divisions are described and 
illustrated. The dijiloid chromosome number appeared to bo 24, luit the pres- 
ence of various nucleoli is also noted in the formation of the mature ova. 

The genus Epilobium [trans. title], E. Ijshmann (In Bibliographia Genetica. 
The Eagve: Martinus Nijhoff, 1925, vol. 1, pp. 363-418). — The systematic, mor- 
phological, and anatomical bases for employing plants iKU-taiiiing to Epilobium 
in genetic research is discussed, with extensive comment on hybrids in Epilo- 
bium and on significant results in Inheritance studies in the genus. The bibli- 
ography includes 177 titles. 

Genetic Investigations with mosses [trans. title], F. von Wettstkin (In 
Bibliographia Oeneiica, The Hague: Martinus Nijhoff, 1925, vol. 1, pp. 1-38 ). — 
Genetic studies on Musci and Hepaticae are reviewed under the topics of de- 
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velopmentai history, genetic investigations, hybridization experiments, and 
sexuality of mosses, and a bibliography of 128 titles is ap{>endcd 

Present-day problems of corn breeding, H. K. Hates (Jour, Arner, Boc. 
Agron., 18 (1926), No, 4, pp. 5-4^-555) .—Experimental results Indicating the 
value of present metho<ls of corn breeding are reviewed. Some questions of a 
research nature which renmiu to be solved are discussed. 

Bud mutation in potato and its agricultural significance [trans. title], 
J. C. Dorst (Gcnctica [The Hague], 0 (1924), No. /, pp. 1-123, pi. 1, figs. 20: 
Eng. abs., pp. 114-118). — The author during 7 years collected bud mutations 
numbering 21 for the variety Eigeuheimer, 12 for Red Star, 6 for Bravo, and 
15 for all other varieties collectively. In case of several bud mutants rever- 
sion was found. As regards degeneration, further investigation is regarded as 
desirable. No good reason appears for the believing that bud mutation is 
limited to a few characters only. Deterioration of a given variety is con- 
sidered as entirely iK)ssible without the agency of degenerative diseases. The 
action of a bud mutation may cause a variety to undergo a gradual change. 

Bud sports in sweet potatoes, L. L. Habteb (Jour. Agr, Research lU. N.], 
33 (1926), No. 6, pp. 523-525, pi. 1, fig. 1). — Three yellow and three red roots 
were found on a plant of the Haiti s\veet potato, normally a red variety marked 
with small oval or elongated whitish to yellow spots. Two generations from 
each strain bred true as to color, but the progenies were similar in size and 
shape of roots, growth habits, and leaves. 

Heritability of different rates of shedding in cotton, H. Kearnky and 
R. H. Peebles (Jour, Agr, Research [C7. N.], 33 (1926), No. 7, pp. 65 1-66 f 
fig, /).— An interspecific cotton hybrid, Pima Egyptian X Acala, was studied to 
ascertain whether genetic factors are involved in the shedding of the flower 
buds and the young bolls (abscission before and after antiiesis). l*racticaliy 
no difference was observed in the mean percentage of hud shedding, whereas 
boll shedding was at a much higher rate in Acala than in iqma. 

In both the Fi and Pj generations the hybrid gave much lower mean per- 
centages of bud shedding tlian either parental pvqiulation, while the mean 
Ijerceutage of boll shedding by both hybrid generations was between the 
parental types. The m(‘an shedding j^ercentage both of buds and bolls was 
about twice as great in Fa as in Fj, and the differences were very significant. 
Eliminating the soil variation did not void this difference. While the fre- 
quency distributions of the Fi population for i)ercentage of hud shedding and 
I)ercentagc of boll shedding gave no indication of segregation in definite ratios, 
the behavior may be interpreted on the theory that three or more genetic 
factors are involved. The much greater variation in Fa than in Fi suggested 
that Mendelian segregation occurred. Further cvidenc(‘ of genetic factors in 
shedding was shown by the significant differences obtained by comparing 
the shedding percentages of pairs of adjacent Fa plants, which practically 
eliminated the influence of soil heterogeneity, and also by the great disparity 
between the sizes of observed and expected standard deviations of the hybrid. 
This investigation is held to have supplied evidence that there are genetic* 
factors for shedding which segregate and recombine in the usual manner. 

Inheritance of white plumage in pigeons, J. R. Walkeb (OeneticSf 10 
(1925), No. 6, pp. 593-604). — ^The results of various crosses in pigeons are 
reported which have been concerned witli the behavior of four genetic factors 
related to white plumage. A factor, dominant white, in the homozygous con- 
dition produces practically self-white birds, and in the heterozygous nearly 
white birds. In the latter case part of the individual feathers are white and 
part are colored. A factor for recessive white spotting shows considerable 
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range in Its expression, varying from no white to self-white. The individual 
feathers, however, are wholly white or wholly colored. In the heterozygous 
condition some feiitUcrs show white and coloring. Tliis factor is also asso- 
ciated with dark brown irises in the homozygous condition. Mottle white 
is a recessive factor, producing a varying amount of white on and under 
the wings and on the rump after the first molt. It is apparent only in re- 
cessive-red birds. Mottle black, a dominant factor, behaves similar to mottle 
white except that it is apparent from birth. Genetically black birds never 
show mottle white, but mottle black appears in both blacks and reds. 

The inheritance of hair color in Oaehshunds, including observations on 
the inheritance of hair form [trans. title], J. Anker (K. Danske VidengJc. 

Biol. Meddeh, 4 (J925)j No. 6, pp. 72). — ^From studies mainly of Danish 
Daclisbund breeding records of individuals and societies the author found 
that in short-haired dogs the colors were explained by four dominant factors : A 
(black), B (red), 0 (tigering), and D (black cross stripes on red animals). 
Both B and C arc epistatic to ^4. The theoretical i)roportions of the different 
typos expected from the various crosses were tabulated and found to agree 
(losely with the observed results. 

In addition to A and B a gene G causes gray color in rough-haired Dacbs> 
bunds, O is epLstatic to A and B. In long-haired dogs a gene B for the ex- 
tension of color is present, which in the recessive condition causes red. 

The hair forms, short, long, and rough, are due to the action of two genes, 
li. and K. The ijresence of R causes rough hair. K without R prodm^es short 
liair. and when both factors are rcce'^siv(‘ the individuals are long haired 
'i'he factoivs K and E appear to he linked. 

Oil the occurrence in the house mouse of a Mendelizing structural defect 
of the retina producing blindness, (’. E. Keeler {Natl. Acad. ^cL iYoc., 12 
(102(1), No. 4, 2(j5-2/)S, fly. 1). — The results of further studies of the heredi- 

tary rtdiuii] abnormality in mice (E, .S. H., r>5, p. S21 ) are reported. It has 
been established that the extoninl nuclear layer is not entirely absent, 
though the rods and external molecular layer are absent. This condition iv- 
in total blindness. It Is due to a recessive character which does not ap- 
pear to l>e linked with sex, alhiiiism, dilution, brown, pink-eye, recessive spot- 
ting, agouti, short ears, kinky tail, waltzing, or (lomiuant spotting. It has 
no lethal action and can not be determined until about 13 days after the birth 
of the animal. 

A study of hernia in swine, 11. )j. Warwick (Wisconsin Hi a. Research Bui. 
69 (1026), pp. 27, fly 8. 7). — The anatomy of the inguinal region of the pig is 
review<‘d, including descriptions of the changes from the normal associated with 
inguinal and umbilical hernias. 

The physical causes of inguinal hernias appcaivd to be large vaginal rings 
and a low degree of tensity of tlie tunica vaginalis. The importam e of inguinal 
hernias was estimated from data obtained from various stuirces. In experi- 
ment station herds from which records were obtained inguinal hernia affected 
1.68 i>er cent and umbilical hernia 0.60 iht cent of the male pigs horn, while 
1.10 per cent of the females w^ere herniated, practically all of which w’cre 
umbilical. Inguinal hernias may appear at any time during the first month of 
age, but were found to occur more freiiuently on the left than on the right side. 

Three generations of pigs w'ere produced from mating a bilaternlly herniated 
boar to females related to berniated boai*s. Of the first generation boars pro- 
duced 14.28 ijer cent had hernias. The Fa males prt)du(*ed by breeding Fi 80 w,s 
and herniated boars were 45.00 per cent herniated, and 43.18 per cent of the 
males in the third generation similarly produced had inguinal hernias. 
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These results Indicated that the condition of Inguinal hernia Is definitely 
inherited, and a 2-factor hyp<ithesis was tentatively suggested to account for 
the mode of inheritance, the double recessive males being herniated while the 
females were normal. A minor influence of environmental effects is suggested. 

The dependence of secondary sex-characters upon testicular hormones 
In Lebistes reticulatus, L. J. Blacker (Biol, Bui, Mar, Biol, Lab., Woods BolOy 
50 (1926), No. 5, pp. S74S81, figs. 1 $). — ^In experimental work with Lebistes 
reticulatus at the Biological Laboratory of the Zoological Garden at Moscow 
six male fish were observed whicb graduady lost their male secondary charac- 
teristics, such as size and the black, red, and yellow pigment spots. Dissection 
of these individuals showed that the testicles were either absent or were greatly 
atrophied. It is, therefore, eoucluded that with the disapix^aranee of the male 
sex hormones the sex characters approach the female type. 

In another fish, which in external appearance bore certain resemblances to 
both sexes, the gonad was found on sectioning to iwssess a well-developed ovary 
with embryos neariy ready to be born and with a well-developed testicle 
adjacent. The colors of the hermaphrodite were those carried in the X chromo- 
some, but none of those common to the Y chromosome of Winge (E. S. II., 48, 
p. 765) were present, indicating that the licrmaphrodite lacked the Y chromo- 
some and was, therefore, genetically a female. 

A sex difference in linkage in rats and mice, W. E. Gasti.e (Qenetics, 10 
(1925), No. 6, pp. 580-582 ). — Data are cited from ten exi>eriment8, nine being 
from Detlefsen (E. S. li., 53, p. 523), with rats and mi(*e in which not less than 
1,000 young were produced in each, which showed that the amount of crossing 
over between the dark-eye and color genes was always greater in females. 
The excess of crossovers exceeded tlie probal)le error by 1 to 2 times in 5 
experiments, 2 to 3 times in 2 experiments, 5 times in 1 expt^rimenl, and was 7 
times greater than the probable eria^r in another experiment. It is also pointed 
out that the probable errors were larger than those calculated by the usual 
methods. It is, therefore, concluded that crossing over in this region is more 
frequent in female than in male rats and mice, tlumgh the differences as found 
in individual experiments might not he considered significant. 

The third linkage group in Oenothera, G. H. Shull (Natl. Acad. Sd. Froc.t 
11 (1925), No. 12, pp. 715-718 ). — In 1921 the author found, it is stateil, in cul- 
tures of 0. laniurcJciom a new flower color which was designated as old gold 
(vetaurea) and which is here treated as the first discovered factor of a third 
linkage group in Oenothera. The discovery of this third linkage group In 
Oenothera is expected to be valuable in rationalizing interpretations of geneti- 
cal phenomena in this genus, and may prove a most important factor in deter- 
mining the validity of the sugge.«tion, credited to R. E. Cieland, that chromosome 
cohesions may constitute a cytological ba.sis of linkage and crossing over in this 
group of plants, and offered as an alternative to the hytwthesis favored by Hhull 
that linkage in the Oenotheras results, as in other organisms, from the inclu- 
sion of the linked genes within a single chromosome pair. “ Coordinated geneti- 
cal and cytological studies on material characterized by three groups of linked 
genes will present a number of critical tests which should make it possible to 
decide promptly which of the two rival hypotheses is correct.” 

The linkage of pubescent node and beard factors as evidenced by a cross 
between two varieties of wheat, E. F. Gaines and A. Carstens (Jour. Aqt. 
Research [U. iS\], S3 (1926), No. 8, pp. 753-755 ). — Observations in the Fi, Fi, 
and Fa generations of a cross, Hybrid 128 X Velvet No<ie wheat, grown at the 
Washington Experiment Station, led to the conclusion that linkage exists 
between the beard and pubescent node factors and in such degree that about 
5 per cent of crossing over occurs. 
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Hybrid vigor in rice, X W. Jones (Jour. Amer, Boo. Agron.^ (1926), No* 5, 
pp. 42S-4^S)* — Fi rice hybrids at the Biggs, Calif., Kiee Field Station exhibited 
heterosis in height of plants, number of culms per plant, and yield per plant, 
whereas little evidence of hybrid vigor was seen in length of panicle. 

Studios In twin resemblance, C. E. LAUi’EBBAcn (Genetics, 10 (1925), No. 6, 
pp. 525-568, pis. 5, figs* 3). — ^The author has made studies of the relation be- 
tween various body measurements and characteristics, including intelligence 
tests, of 212 pairs of twins, varying in age from 90 to 238 months. Among 
the twins there were 71 pairs in which both were boys, 78 pairs in which both 
were girls, and 63 pairs consisting of one girl and one boy. 

The results of the study, which are discussed in relation to the findings of 
other investigators, have led to the conclusion that twins resemble each other 
more closely than other sibs, and that those of like sex show a greater re- 
semblance than those of unlike sex. The resemblance between the latter was 
similar to that found among single sibs. Age did not appear to affect the 
degree of resemblance between twins. Certain characteristics showed varia- 
tions in the resemblance. A considerable proportion of the monozygotic twins 
showed symmetry reversal in handedness, head-hair whorls, etc,, and varia- 
bility in the palm pattern. Similar conditions were observed in dizygotic twins, 
and in certain cases similar palm patterns were observed in the latter type. 

The resemblance between twins, a statistical examination of Lauter- 
bach’s ineasureineiits, K. A. Fishkr (Genetics, 10 (1925), No* 6, pp* 569-579)* — 
The author has made a statistical study of the significance of the relation 
betweeh the standing and sitting height, weight, and cephalic index of the 
pairs of twins on 'which the data are presented in the above paper, from which 
similar conclusions have been reacluHl. 

The correlations for the various measurements of unlike twins ranged from 
0.38 to 0 54, but for like twins they ranged from 0.57 to 0.74. A study of the 
heterogeneity of the pair.s classified as monozygotic indicated that there were 
some dizj^gotic twins in this group, since they were divisible into at least two 
groups on the basis of resemblance, and only al)ont 59 i)er cent were thus 
clas.slfied as monozygotic. If this assiimxdion is true the correlation between 
the Identical pairs must be ai)proximately 0.0. 

Sole patterns of twins, H. B. Montgomery (Biol. Btil. Mar. Biol. Lad., 
Woods Hole, 50 (1926), No* 4, PP- 293-tWO, fig. 1). — iVn analysis has been made 
of the sole patterns of 87 pairs of twins living in the vicinity of Madison, 
Wis., to see if monozygotic twins may be identified by this means. The pat- 
terns, which were classified by the Wilder method, were identical in 13 sets 
of twins, of whi(*h 12 sets were of the same sex. Of 38 pairs of sibs studied in 
addition to the twins, only one pair of sisters had similar x)atterr-s. The author 
concludes that the presence of identical sole i>atterns points toward a 
monozygotic origin in twins, but that their absence does not disiuove it 

FIELD CROPS 

New methods with check plats, C. K, McClelland (Jour, Amer. Boc. Agron., 
18 (1926), No. 7, pp. 566-575, figs. 2). — The author describes and illustrates the 
apxjlication of methods for adjustment of yields termed “the weighted check’' 
method and “ the average percentage value " method. 

[Forag;e crops experiments in Florida, 1920], J. M. Scott (Florida 8ta, 
Rpt. 1920, pp. 16-19, fig. 1). — Experimental activities are reported on these pages 
continuing previous Investigations (E, S. R., 54, p. 230) and preceding work 
already reiK)rted (E. S. R., 48, p. 298 ; 49, p. 823). 
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Cultnral and pasturing studies demonstrated that Bahia grass (B. S. R., 
43, p, 628) will spread and make a complete sod under pasture conditions, 
and that cattle like it. Bahia grass seems best adapted to a rather moist 
soil but may not be ot value when planted on dry, sandy land or successful 
on land subject to overflow. It is rather sensitive to cold, but the roots do 
not appear to be Injured by frostwS or light freezes. Fertilizer tests with 
sweet potatoes demonstrated the need for potash if maximum yields are to 
be expected. The response of Japanese cane to different fertilizer mixtures is 
shown. 

[Crop experiments at the Moses Pell Annex Farm, Bedford, Ind*], H. J. 
Reki) and E. W. Moobe {Indiana Sia, Circ. 1S5 {1926), pp. 1-10 ). — Seeding tests 
with clover and sweet clover, and fertilizer trials on paslureH are flescrlbod 
as heretofore (E. S. II., 53, p. 431). The crop varieties averaging highcHt 
in yields included Piirkoff, Mir-higan Amber, and Fultz wheat, Mammofli 
Winter and a lo{*al r.^^e, Purdue 21 l>arl(‘y, Johnson (county White and Alex 
andcr Gold Standard corn, and Miiiota. Swedish SeUnd, and Iowa 103 oats, 

[Ficdd crops experiments In Kentucky, lP25j f KcntucJn/ iSta. h^pf. 1925, 
pt. 1, pp. JS, H ). — While average fleld applications of fertilizer salts carrying 
chlorine increase the clilorine content of Burley tobacco, this did not seem 
an important factor affecting the quality of the tobacco. 

Wheat averaged 20 hu. jier acre where limestone and phosphate were applied 
and 7 bu, on untreated soil, and similarly treated clover yielded 2,350 lbs. and 
300 lbs., respectively. Certain clover selections have exhibited a liigb <iegreo 
of resistance to mildew. 

Close cutting second year growth of sweet clover aft('r the staml had 
attained enough growth for hay continued to result in the death of practically 
all plants. Cutting liigh. 5 to 10 in., allowed more or less branch development, 
which was found to vaiy inversely with the seeding rate and maturity stage 
and directly with the height of stuhlde left. If correctly handled, the cro{) 
may be made to yield both hay and pasture, or pasture and seed, or pasture, 
hay, and seed the second year. Pasturing testa witli milk cows snL’'gested that 
each acre of sweet clover (allowed a good start before being iiastured) nearly 
equaled 3 acres of blue grass during a dry summer. 

For soy bean hay heavy seediiigs appeared advisable, the stems being fliuu’ 
and the hay curing more readily and being more iialatable. The forage cured 
much more readily if cut soon after i)od forinatioii. The most practical way 
of curing hay for home use is to permit it to lie in the swath, as it cures 
more rapidly and the quality is not seriously injured. Under average con- 
ditions, curing will require at least a week. Soil known to bo well supplied 
with bacteria was found to he equal, if not superior, to the commercial cultures 
for inoculating soy beans. 

[Crop experiments in Maryland] {Maryland ^ta. Rpt. 1925, pp. VI 11, IX ). — 
Varietal studies during from 20 to 34 years recommend smooth wheats, such as 
Currell, Leap, and Fultz, for the Ph*dmont Plateau region, and the Fulcaster 
type, such as Mamm(dh Red, Bearded Purjdestraw. and IMiracle, for the Coastal 
Plains and limestone valleys. Wheat after corn seemed the most practical 
rotation on most farms, and with proper culture and f(‘rtllizatlon, need not 
result in low yields. On farms where considerable manure is used on corn 
a fertilizer high in phosphoric acid and potash has proven most efilcient. On 
typical wheat soils a 2-12-4 fertilizer has produced the best yields. Wheat 
after soy beans for hay has oiityielded wheat after corn. 

Virginia and Wilson soy beans continued to load about 50 varieties as best 
adapted to Maryland conditions. For seed, planting in rows 28 in. apart and 
giving some cultivation was preferable, but where cultivation is not feasible 
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rows 14 in. apart are Indicated. In a comparison of soy beans seeded with 
cowpeas, millet, or Sudan grass for hay, results favored the Sudan grass mix- 
ture, as the yield was higher and the seeding cost much less. 

Hay, pasture, and lawn grass testa gave results indicating that for pastures 
on the hilly land orchard grass, tall meadow oat grass, red fescue, and sweet 
vernal may be considered satisfactory; on the slopes and mountain valleys 
white clover and lesi>edeza (Japan clover) may be added. At the station 
Kentucky blue grass and orchard grass have proven best for pastures. For 
hay a combination of alsike clover, alfalfa, and timothy seemed much more 
table for yield and quality than the growing of clover and timothy alone. 
Top-dressing with 20 to 30 tons of ground limestone may stimulate blue grass 
enough to (u-owd out crab grass. 

[Agronomic experiments in Montana] {Montana Sta. Rpt. 1925, pp. 8-12, 
22-21 28 - 30 , 33 - 35 , SH-U, 4^-49, fips. 15).— The leading varieties (E. S. R., 54, 
p. 327) of winter and spring wheat, barley, oats, corn, and alfalfa are indi- 
cated from test resnlts at the station and substations. Sniiflowi^rs surpassed 
corn for silage in the mouiiiain vall(\vs. J’he best flax -wlu^iit mixture, 14 and 
.30 11)S., respectively, per acre, lu’odueed more than tlu'se crop< gi’own alone. 
Hoary cress {hvpUliym draha) and Russian knapweed, potentially troublesome 
weeds, were reportisl from several localities in tlie State, and control methods 
are suggested. 

Seed iH)lato(‘s, 2 oz or largt'r, yi(‘hb‘d (le< idedly ludler than smaller seed and 
resulted in iiion^ stalks, more tubers per lull, and m(>re tubers weiithing from 
2 to 12 oz. By a metlu'd (»ut}iiie(l, tiie 2 man potato ]>laidor (‘an be us(‘d iu 
planting tuber units. 

Germination tests of wheat kernels frozeii at dif!’(‘rent (knelopment stages 
(E. S R, 54, j) 737), made in comparison with similar but nonfrozen wheat, 
gave ovi<lonee that very immature whofit under favorable (Conditions germinates 
nearly 100 ixn* cent. Freezing, however, practically kills tlu^ germs in such 
wln^at and reduces germination to about 50 i)er cent or less in kem(4s contain- 
ing 43 to 50 [HH' cent of molstun*. Moreover, this germination sofmied to 
decrt*ase as the frozem kernels aged. Raking tc'sts made with this wheat 
showed that whtm wln'at k(‘rnels 21 to 25 days from ff'rtilizatioii, containing 
50 to otl p('r cent of moist un*, \vere frozen, the flour made therefrom was 
markedly reduced in (quality. At 38 da.\s from fertilization, however, and 
containing 34 per cent of moisture, frozen wheat gave a flour as good as that 
from nonfrozen w’heat at the sara(‘ development stage. The immature wheat 
did not ,^ieI(I as good flour as that from the more mature. 

Application of manure or the inclusion of alfalfa in the rotations was fol- 
lowed by enhanced yields of sugar beets and potatoes at the Huntley Substation 
(E. S. R., 55, p. 132). Corn has be(m a good crop on irrigated land and on the 
dry lands in the Yellowstone Valley. Investigations under the latter conditions 
proved that corn fits readily into the cropping systems of farms with emaigh 
livestock to utilize the croj). Small grain and flax on disked corn land returned 
yields about midway betwa^en those from continuous croj>ping and those after 
fallow. Rotations including corn produced more total grain and a higher aver- 
ug(» acre yi(4d of grain than similar rotations without corn. 

Wild oats heavily infested those [flats at the Judith Basin Substation con- 
tinuously cropi)ed to small grain or in manured rotations with only one culti- 
vated crop In 3 years, wiuu’cas few or no weeds appeared in plats summer 
fallowed every second year in a 3-year rotation with a cultivated crop omitting 
manure, or In 5- and 6-year rotations including legiimes or grass for 2 or more 
years. Delaying spring seeding^ until after tite early w'e(al growth is destroyed 
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by cultivating with such an implement as the diickfoot cultivator was found 
to permit a i)ractically weed-free crop to be grown that season. Seeding early 
and with the ordinary drill brought the largest returns from spring grain, while 
winter wheat produced much better when furrow drilled. Spring harrowing 
did not increase yields of either spring or winter wheat but docs destroy weeds 
in furrow-drilled winter wheat. Seeding rates are indicated for wheat, oats, 
barley, and 11a x. Manun^ and heavy straw mulch has increased alfalfa yields. 

Delajing seeding until May 1 and destroying all weeds that start by thorough 
surface cultivation has controlled Russian thistle at the North Montana Sub- 
station. Wheat so grown yielded higher, and the grain averaged superior in 
quality. 

[Agronomic experiments in Pennsylvania], D. E. Hat.ey, O. Olson, 0. P. 
Noli., et al. {Pennsylvania Sta. Bui. 204 {1926), pp. 6, 11, i2).— Applications of 
300 lbs. of ammonium sulfate tended to increase the nicotine content of Atco- 
tiana rustica (E. S. R., 54, p. 328) grown on light soils somewhat acid. A 
further 300 lbs. add(‘d 3 weeks after the first resulted ii^ a lowered nicotine 
content. An increase in nicotine content always folio w(*d an increase in the 
application of sodium nitrate. Strains of Pennsylvania Tiroadleaf or Seedleaf 
tobacco developed at the Ephrata Substation yielded from 1,850 to 2,050 lbs. 
per acre and contained from 4.85 to 6.25 per cent of ni(*otlne, wlicTeas yields 
of strains obtained from farmers produced from 1,400 to 1,800 lbs. and con- 
tained from 5.04 to 5.75 per cent of nicotine. 

Hardy alfalfas averaged 480 lbs. more hay per acre annually than common 
alfalfa from different parts of the United States. Northwestern common did 
not surpass common from Kansas, Arizona, and Utah. Chilean and Peruvian 
alfalfas suffer(‘d more wintcT injury than otlu*r sorts, and these and Turkestan 
gave low average yields. 

Wyoming forage plants and their chemical composition. — Studies No. 7 , 
Effect of altitude, seasonal variation, and shading experiments, K. N. Ron- 

EETS {Wyoming i^ta. Bui. 146 {1926}, pp. 35-89, figs. 25). — Continued investiga- 
tions (E. S. R, 41, p. 333; 52. p. 308) were concerned with the effects of alti- 
tude, seasonal variation, and shading on the composition of grasses ami other 
forage plants. 

Increase in altitude generally caused a marked increase hi crude protein, 
increase in N*free extract, and a gradual increase in caloric value, while the 
crude fiber decreased and the contents of ether extract and ash were apparently 
not afft'cted. The crude protein : N-frce extract ratio seemed to lie maintained 
at an approximatedy constant level or decreased slightly. 

As the season advanced the forage plants showed in general a decrease in 
crude protein, an increase in N-frce extract, ether extract, and the crude 
protein r N-fre<" extract ratio. While fiber and ash contents varied somewhat 
with the species, about two-thirds of the samples showed an increase in ash 
with advance of season. 

Shading markedly affected the forage grasses in causing an increase in crude 
protein, a decrease in N-free extract, and in most cases an increase In ether 
extract and ash content. The effect on crude fiber was not so consistent. 
Shaded grasses showed a narrower crude protein : N-free extract ratio than 
unshaded grasses. 

Conclusions of practical importance are that western forage plants increase 
in feeding value with increase hi the altitude at which they are grown, that 
the forage plants studied are generally less valuable for hay when cut unduly 
late in the season, that the introduced grasses, timothy and red top, suffer the 
most rapid loss in feeding value as the season advances, and that the native 
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sorts, such as wire grass and Garew spp. suffer the least loss in feeding value 
from late cutting. 

[Agronomic and plant breeding investigations in Bombay, 1924—25], 
G. B. Patwabdhan {Bornlay Dept, Agr, Ann, Rpt. 192Jf-25, pp. 139-H7), — This 
research has dealt with practically the same projects as noted earlier (E. S. 
R., 54, p. 231). 

Corn experiments, 1925, South Mississipi)i Branch Experiment Station, 

E. B. Febris (Mississippi Bta. Circ, 64 (1925), pp. 6 ). — ^Experiments with com 
reported on for 1025 comprised fertilizer trials, study of the residual effect on 
corn from fertilizers applied to cotton for 5 years, the effects on yields of corn 
and legumes (E. S. R., 55, p. 228) grown alone and in combination, variety 
tests, and rotations. 

Relation of breaking strength and other cob characters to yield of corn, 

F. L, Winter (Jour. Amer. Soc. Agron., J8 (1926), No. 7, pp. 592-5.96). — ^The rela- 
tion between cob-bi'eaking strengib a7i<l the yield of corn was studied in five 
strains of corn at the Illinois Experiment Station. The data obtained indi- 
cated that each strain has a distinct average cob-breaking stnmgth, and that 
a positive relationsbij) exists between this breaking strength and the yield 
when strains are compared. A po.sitive correlation seemed apparent between 
either pink or r(‘d coloration of tlie ligneous part of seed-ear cobs and average 
yield and a negative correlation ])etw<‘en lirown coloration of the ligneous part 
of seed-ear cobs and average yield. Such relationships might be of a certain 
value in choosing seed for tdanting. 

Correlations of seed, fiber, and boll characters in cotton, T. II. Kearnet 
(Jour. Agr. Research fU. 8\], SS (1926), No. S, pp. 181-796, figs. 2).— This con- 
tribution from the Bureau of riant Industry, V. S. D. A , presents information 
in regard to the corn'lation.s existing among the characters of the bolls, seeds, 
and fiber of cotton. Numerous d(‘terminations wert^ made at Sacatou, Ariz., 
on Pima and other varieties of the Egyptian ty])i' and on an F.- iiopulation of 
an upland X Egyptian hybrid. Published data of other iinestigator.s working 
chietly with upland cottons are also (dted. 

Study of off-type plants of Acala cotton, II, D. Martin (U. Dept. Agr.^ 
Dept. Circ. S90 (1926), pp. It, pJs. 5 ). — Studies of progenies grown at Sacaton, 
Ariz, from Acala cotton plants off-type in lent, stalk, and fruiting hrancli 
characters and also in a series of progenies from Acala plants that wore typi- 
cal except for small bolls, short and simr.se lint, and seed characters such as 
dark fuzz, green fuzz, and naked seeds with little or no fuzz, seemed to show 
that the divergemt characters were inherited. The infernmtion is presented to 
emphasize the need of careful and continued selection in cotton and to assist 
in the recognition of off-tyiu* plants in the roguing of fields where seed is grown 
for planting. 

Cotton experiments, 1925, South Mississippi Branch Experiment Sta- 
tion, E. B. Ferris (Mississippi Sta. Circ. 63 (1925), pp. 7 ). — Varietal leaders 
according to acre value in 11)25 included I). P. E. No. 4 and No. 5, Delfos 
911, Belfos 031, and Lorn? Star 05. Lone Star, Trice, and Delfos have led in 
average acre value during the period 1921-lt)25. The progress of fertilizer 
trials and boll weevil control methods with cotton is reported. Uni binned and 
11-ln. spacing and April 4 and 11 plantings resulted in the highest yields of 
seed cotton. 

[Report of the Administrative Council of the Empire Cotton Growing 
Corporation] ([London]; Empire Cotton Growing Carp., 1926, pp. 32 ). — ^The 
activities of the organization In furthering cotton production and research in 
various divisions of the British Empire are summarized for tlie year ended 
March 81, 1928. 
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A chemical and physioloji^ical study of maturity in potatoes, C. 0. ArruE- 
MAN and E. V. Miixer (Jour. Agr. Rescairh [V. N.], 33 U92G), No. 6, pp. 569- 
577, fig. 1 ). — Observations at the Maryland Experiment Station on Irish Cobbler 
tubers dug at six growth stages from full bloom to vines brown and dry 
Indicated that the ripening and maturing processes in potatoes may continue 
during storage, so that by the end of the rest period Immature potatoes large 
enough for seed have practically the same percentage composition and 
respiratory response as potatoes allowed to mature on the vine, if both are 
stored under the Ksame conditions. No chemicid or physiological basis for 
the sui)eriority of immature potato(‘s for seed was ai^parent. Reported cases 
of immature seed surpassing mature seed may have' been due to greater freedom 
from degeneration diseases in the immature seed. 

Germination of rice seed as affected by temperature, fungicides, and 
age, J. W. Jones (Jour. Amer. Hoc. Agron., 18 (1926), No. 7, pp. 576-592 ). — 
Information on the germination of rice un<l(‘r water and as affected by dif- 
ferent temperature and other conditions, as derived from the experiments here 
reported, largely conducled at the Univd-sity of (California in 1923 and 1924, 
is of practical interest, sinct^ in Claliforniu (E, S R., 55, j», 34) a considerable 
rice acreage is sown broadcast and immediately submerged. 

Seeds of certain rice varieties seemed more r(‘sistant to deterioration during 
long exposure under water at low temi)eratiir('s than seed of other sorts, 
Colusa, Wataribune, and Early Prolific api>earing the most resistant of the 8 
varieties tested. Ex]iosure of 8 hours under water at from 100 to 118° F. in 
each 24-hour day greatly reduced the germination of Caloro seed, while 2, 4, 
and 6 hours’ exposure each day did not affect germination noticM ably. Ex- 
posure of moist rice seed for 1 and 2 hours at 122 and 130° had no aj)preeiable 
effect on germination Exposure tor 1 liour at 152 materially reduced the 
germination of seed of botli (iiloro and (Colusa, a 2-hour exposure practically 
killed all seeds of both sorts, and a 3 hour exposiin' entir<iy killed all seeds ol 
both varietic's. 

Exposure of (lr> rice seed for 1 hour at 122, 130, 110, 150, and 158" did not 
affect germination, whereas a 1-hour ex])osuie at 170'" appean'd to reduce the 
germination of Cuhao seed, a 1-hour exposure at 190° greatly r('du(‘ed the 
germination of both Caloro and Colusa rice, and at 205’ all secnls were killed. 
Rice seed germinated very well when subjected to a t«‘mi)erature range of from 
42 to 117° or from 05 to 71° daring the g<Tmination j>eriod. Some varieties 
were observed to germinate sooner than others and all varl(4ies to germinate 
quicker at high than at low temperatures. Riee se<‘d germinated about equally 
well at eoiislant temperatur(‘s of about Cl, 08, 80, 88, 93, and 190% but at 108° 
no S(X*ds of Colusa and only few of Caloro germinated, and at 122° all seeds 
of both varieties were killed. 

Treatment of s(‘ed with copper carbonate dust, a 1 : 40 solution of copi>er 
sulfate, or a 1:400 solution of Uspulun prevented the growth of fungi and in 
some cases appeared to stimulate the germination of rice seed submerged In 
Petri dishes. Seed treat ihI with these fungicides made better stands under field 
conditions, but such stands may have been due to factors other than seed 
treatment. Copper carbonate appeared toxic to some setidlings after 
germination. 

The seeds of some rice varieties appeared to deteriorate wdth age faster than 
others. Three-year-old seed of 5 varieties tested ranged in germination from 
85 to 99 per c(mt, while 3 other sorts ranged from 19 to 72 per cent The 
vltidity of rice st'ed more than 3 years old is likely to be low. The percentage 
of germination of rice seed harvested at different develoiuneut stages Increased 
with advance In maturity from the milk to the dead-rii)e stages. Brown hulled 
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and deliulled kernels and dehulled and linlled half kernels of rice appeared to 
germinate w(‘ll under favorable conditions, whereas immature seed usually is 
low in vitality. 

Metrical attributes and the physiology of hardy varieties of winter 
wheat, K. H. Ki.aoes {Jour, Amer. *Soc. Agron., 18 (1926), No, 7, pp, 529-566, 
figs, 8).— Certain physical and physiological properties of winter wheat were 
studied at tlu‘ University of Illinois to determine the degree of association 
existing bidween them and winte^r hardiness. Factors involved in the develop- 
ment of winter wheat and the relative beliavior of spring and winter varieties 
were also eonsidered. 

Measurement showed that most hardy varieties of wdnter wheat have a 
eomparatividy small leaf area in autumn. While leaf area is not an absolute 
index to hardiness at Urbana, it appeared to be worthy of consideration in 
selecting hardy tyj>es. Close and constant correlations W’ere found to exist 
between area of tlie seed leaf, wddth of the seed leaf, width of widest foliage 
leaf, and total leaf area of the plant. Since width of seed leaf is most easily 
and accurately determined, it was considered the best criterion ot leaf area, 
iiie eorrelation of the widtli of the seed leaf and total leaf area iji the tillering 
Hlage in gn'Ciihouse plants was r— 0 8I3±0.0J;> and for litid-grown plants 
r - 0.8 ±0.012. 

Measurcuuuits of widths of seed leaves did not seem of value in the selection of 
hardy types of winter wiieal in bo far as the magnitude of the leaf area exposed 
hy jdants stands in relationship to hardiness. Variations in growih habits do 
not stand in absolute rt^iationship to hardiness. An erect habit of growih 
apparently better indieat(‘d lack of resistance than a recumbent growth habit 
indicated hardiness Tbe data showed that the amount of tillering of a variely 
In autumn is not indicative of its hardiness. 

Hardy vuri(*ties <d winter w’heat sluoved a slower growih rate in the fuid 
in autumn than noidiardy varieties, Howaoer, due to varietal characteristics, 
the amount of luatcTial produced hy the st*v(‘ral varieties is not in direct 
proportion to tlicir dt^grees of hardiness. Since the w^eight of a plant in autumn 
is closely as^'Oeiated with the extent of its leaf area, the eoiulu.^ions relative 
to th(* eoiiiu'etion of leaf area to hardiness also seemed to apply here. 

The rhythm in tlie de\ (iopment, ordinarily observed in the growih o£ 
winl(T wiieat, is ai>paren(ly an (aiforeed rhyllim. Is)W’ tem])eratures and Io\v 
intensities of light er)nslitute the limiting factors in the growih of wnnter wheat 
in autumn. The b ehavior of winter wlieat growni in tlie greenhouse and esiie- 
eially that of plants growm in the griamhouse with the aid of electrical illumi- 
natum sc'chkhI to pieelude the aut(*geiious explanutioii for the oeeurreuee of a 
period of dormancy. Exposure t(» low’ temperatures did not seem essential to 
the normal de\eloimauit of winter wiieat. Winter as w’eli as spring wiieats 
quickly resiionded to the application of anitidal (electrical) illumination, 
spring wiieats being more exacting in their light rtHiuirements than winter 
wiieats, 

Trumbull and Fulhio Avheat best for Ohio farms, Ia E. Tievtcheb (C /o 
8ia, Bimo, Bui,, 11 (1926), No. 5, pp. 172-177, fig, 1). — Results obtained at the 
station and on exiKuimentul farms in Ohio indicate (hat Trumbull and Fulhio 
wheats (E. S, It., 40, p. 728) ha%x‘ surpassed other wheats generally grow’u in 
the State, and the rapid increase In acreage show’s them to be satisfactory to 
Ohio farmers. 

Trumbull is noted for Btiffnoss of straw, early maturity, freedom from loose 
smut, comparative freedom from stinking smut and scab, nonsbattering of 
grain, high quality of grain and flour, and good average yields. Its tendency 
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to winterkill in unfavorable situations, where drainage is poor and when 
seeded late on thin land, can be reduced decidedly by timely seeding and by 
liberal use of fertilizer or manure on spots where winter injury Is probable. 
Fulhio is somewhat more winter hardy, stools better, and averages a little 
higher in yield than Trumbull and will succeed where Trumbull winterkills. 
It equals Trumbull in time of maturity, nonshattering of grain, and quality 
of grain and flour, but is slightly inferior in strength of straw and disease 
resistance. 

Fertilizers for wheat, R. M. Salter {Ohio St a. Btmo, Bui,, 11 (1926), No, 5, 
pp. 16S-171j fig. 1). — Field experiments (E. S. R., 49, p. 738) involving the use 
of fertilizers on wheat in 14 counties in Ohio during from 7 to 32 years showed 
that acid phosphate used alone returned a profit in caeli test. On many soils 
profits yet larger may be expected Irom either potash-phosphoric acid mixtures 
or complete fertilizers. In most of the tests the return from the phosphoric 
acid was higher than for the same investment in potash and nitrogen. In- 
creasing the relative amount of ifiiosphoric acid and reducing the nitrogen and 
potash seemed to increase the profit from the fertilize]’ cornhinations. Wheat 
could rec*eive about two-thirds of the total fertilizer for the rotation and (‘orn 
the remainder. A good standard acre application for wheat seems to he about 
400 to .'lOO lbs. of a fertilizer containing about 1(5 per cent total plant food or its 
equivalent. On livestock farms producing manure enough to apply 10 to 12 
tons per acre in a 4-year rotation, acid phosifiiate alone should supply the com- 
mercial fertilizer for the wheat. Ohio standard fertilizers are Indicated for 
wheat on several soil types. 

HOETICULTTJEE 

[Horticultural investigations at the Montana Station] {Moniamt Sta Bpt. 
1925, pp. SO, 31, S5, S6, figs. S). — Observations upon celery plants grown 

under warm, medium, and cool temperature conditions sliowed approximately 50 
per cent of premature seeding in plants grown in cool environment with none in 
the warm and medium temperature lots. Early transplanting to the field, May 
21, as compared with June 10. did not induce S(‘ediiig in the warm and medium 
temperature lots. Lettuce set in the field as early as the weather permitted was 
of belter quality and made firmer heads than later plantings. 

Long continued soil-management studies at the Horticultural Substation at 
Victor further demonstrated the inadvisability of maintaining continuous clean 
culture in orchards. Red clover proved an oxeellent crop for building up the 
soil, but should be followed by a perennial such as alfalfa, alsike, or Dutch 
clover rather than by an intervening year of clean tillage. Nil rate of soda 
proved beneficial to clean cultivated orchards and aided in establishing cover 
crops. Cultural tests with lettuce indicated the possibility of growing two com- 
mercial crops each year. Staking and pruning proved l)eneflciol in tomato 
production. 

Shelter belt tests at the Judith Basin Substation showed that Cai-agana, box 
elder, and green ash are hardy and vigorous growers. Northwestern poplar, 
although short lived, is considered a valuable ingredient of the shelter belt on 
account of its very rapid growth. Pruning of any kind decreased the efficacy 
of the shelter belt plantation. 

[Horticultural investigations at the Pennsylvania Station] (Pennsylvania 
Sta, Bui, 20i (1926), pp. 5, 6, 15, 27-32, figs. 3). —Studies by D. E. Haley and 
W. S. Clark on stored apples grown under different fertilizer treatments showed 
that in a single variety red fruit had greater acidity than green fruit, the acidity 
being greater in the flesh Just below the red coloration. Baldwin apples far- 
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tilized with muriate of potash failed to keep as well as those treated with 
sulfate of i)otash. The permeability of the cells of the muriate lot was lower 
than that of the sulfate lot. Baldwins grown under good fertility conditions 
showed a greater acidity and permeability of cells than did those grown under 
poor conditions. In general, acidity decreased with the length of the storage 
period. 

Comi>arisons by J. B. Hill of the ovule and pollen fertility in Fi species hybrids 
of Digitalis showed that both pollen and ovules are relatively sterile in cases 
of high sterility. In combinations in which the Fi showed some fertility there 
was little correlation found between the degree of ovule and pollen fertility. 

Orchard management studies by R. D. Antliony emphasized tlienecd of applying 
nitrogen to sod orchards. Nitrates api>Iied at the t.me ot bud swelling were 
quickly taken up by the tree and also stimulated a heavy grass cover crop. In 
certain mature sod orchards tlie use of 10 lbs. of nitrate of soda proved profit- 
able. A good growth in the orchard co\<‘r crop is decmicd necessary to the 
maintenance of sustained pnaluct-on in inaiiire orchards Studies by L. M. 
Marble and Anthony of above-gi’ound and b<ink collar .storages showed that 
both can keep ni)i>]es suecessfully tliroiigh their usual commercial season. 

As reported by W. Tbomas and Anthony, applications of complete fertilizer 
to apj)le trees grown in iron cylinders, under carefully coiitrulled conditions, 
showed much greater effect on sod than on tilled trees, the increases in the 
seavson's growth above ehe(*k sod and cheek tillage being 117 and 23 per cent, 
resi)ectivoly. There wans, however, rclati\(‘ly little dilTerence in the average 
season's growth between fertilized trees in tillage and in sod The ratios of 
starch to total nitrogen and of total carbohydrates to nitrogen indi('.ate that 
the nitrogen supply is dee dedly too low’ in the elie(‘k sod trees to utilize ])roperly 
the stored carboliydrates. 'Hllage alone increased the lotrogen supply, but 
not sufficiently to utilize carbohydrates advantageously. The ratios of total 
carbohydrates to total introgen for clieck sod, check tillage, N P K s(k1, and 
N P K tillage, in one-yenr w'ood w^ere 27G, 122, 71, and 85; in one-year bark 
40, 34, 32, and 2(>: and in leaves 23, lt).3, 15,9, and 15 G, n's^iectivcly. The ratios 
of total nitrogen to phosptujric acid in check sod, check tillage, N P K sod, and 
N P K tillage w^ere in wood 0 7, 10.0, 10, and IG, and in bark 25.3, 20, 31.4, and 
30, showing the lack of a physiological balance in tlie unfertilized trees and 
indicating that nitrogen is siipjdied at a rate lower than is required for the 
utilization of available phosphoric ac<d. Apparently the C/N and N/PjOs 
ratios are a valuable index as to ibe relative excess or deficiency of nitrogen 
and phosphoric acid. It is deemed likely that a determination of the comp^jsi- 
tion of the leaves alone may be sufficient evidence. Finding no correlation be- 
tween the potash content of leaves, wood, or bark and growTb, the authors con- 
cluded that the soil used contain.^ sufllcient potash for ytiimg apple trees. No 
advantage wa.s gained by studying 2-year-old W(K)d, as the composition is of the 
same relative order. 

Studies by F. N. Fagan indicated that tlie sekK;tion of framework branches 
by disbudding undesirable shoots is a valuable practice in the apple, but of no 
particular advantage in the peach. 

In vegetable breeding studies by C. E. Myers, self pollination of individual 
cabbage plants failed in practically every ease to yield seed. Ob.serration of 
the progeny of tomato crosses indicated that, in resfiect to fruit size, Yellow 
Cherry, Red Currant, and Yellow Plum are dominant over large fruited 
varieties. Crosses made by M. T, Lewis betw’cen Golden Yellow Stoneliead and 
Mignonette lettuces yielded seedlings In which the color was more intense than 
in either parent. Observations by W. B. Mack upon cabbage replants showed 
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that many of these failed to mature or made small, inferior heads. A statis- 
tical study of the value of cheek plats for correcting? plat yields for soil varia- 
bility showed no consistent reduction of variability after correction by the 
yields of the nearest checks. As compared with other fertilizers, phusphoras 
gave consistent gains for all vegetables, particularly tomatoes. The largest 
yields were, however, produced on the barnyard manure plats. 

An experiment on the winter-killing of vegetable crops in market gar- 
dens, T. Wallace (Jour. Poniol. and Hurt. Sei, 5 (1920), Ao. S, pp. 205-209; 
pi, 1 ). — Difficulty in wintering over vegetables in market garden soils which had 
been in use for several years was overcome by the liberal application of potass.c 
fertilizers. The author believes that the excessive use of animal manures 
year after year had brought about an unbalanced nutrient ratio, namely, tiio 
much nitrogen in proportion to potassium. 

The mica ink-cap or glistening Coprinus, F. C. Stewart (New Yo) k Htaie 
Sta, Bid, 535 (1920), pp. 3-SO, plff. 3). — Information of a popular nature is 
offered upon the mushroom species (\ micaccus, fnund rather common about 
old stumps or buried wood and considered of real merit as an (‘dilde fornn 
Experiments showed that from 72 to 74 i>er cent ol Lquid is produced by a 
given weight of mushrooms during autodigestion. The pure liquid is reddish 
brown, but usualb appears black due to the admixture of spores and particles 
of the undigested residue. 

Effect of nutrition on the number of blossoms per cluster and the droj)- 
plng of blossoms in the tomato, H. 11. Kraybill (Ainer. aVoc. Jlort. ISci. Proc., 
22 (1925), pp. S71-xV4). — Records taken at Arlington Farm, Virginia, ii{k>ii the 
Iierformance of the first and second flower clusters of Stone tomato plants set 
April 17, 1018, in pots of soil obtained from a Maryland field in ^\hich con- 
siderable dropping of blossoms had occurred the preceding season showed that 
modifications in fertilizer treatment may materially affect the number of 
blossoms, the number of developing fruits, and the number of abscising blos- 
soms per cluster. The highest average number of blossoms per cluster in the 
unfertilized plants was 3.5, while none of the fertilized plants averaged less 
than 5. Control plants in one case dropped 73.3 per cent of their blocuns, as 
compared with a maximum of 20 i)er cent in the ferliJized jdaiits. 

An experiment in propagating apple trees on their own roots, E. (1 
Auciitee (Amer. Soc, Ilort. Hei. Proc., 22 (1925), pp. 205-211, pi 1). — Marked 
success was obtained at the TJni\ersity of Maryland in an attempt to propa- 
gate own-rooted apple trees. In all castes long scion (JG t(» 20 iu.j and very 
short roots (2 to 3 in.) were used, and the grafts, after storing in sand, were 
planted very deep. Of 4(K) 8ta>man Wiiiosap, 250 York Jmiierial, and 300 
Yellow Transparent grafts planted in the spring of 3022, 300, 330, and 40, 
respectively, produced excellent seioii roots. Quite favorable results were 
obtained with Wealthy, Delicious, Stayman Winesap, and York Inqierial in 
1024. Where fine copper wire was twd.stcd above the graft union wdth the 
hope that this might check the growth of seedling roots and encourage root 
formation from the S(*ion, the results were inconsistent, b(4ng apj[)arently 
beneficial only in the case of Wealthy and York Imperial. 

The use of burr-knots in the vegetative propagation of apple varieties, 
C. F, Swingle (Amer. 8oc. Hart. Bci, /Yoc., 22 (1925), pp. 228-230). — In again 
reiiorting the successful asexual propagation of apples normally prt^ducing 
burrknots (E. S. li., 54, p. 538), the author adds that histological studies have 
shown a close relationship between burrknots and vascular rays and the leaf 
and branch traces of the bud. Chemical analysis of 1-year-old shoots of 
mound-layered seedling apple trees showed little difference in the composl- 
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tion of those kept defoliated from June on and those with leaves intact, although 
there was a striking difference in the top and root growdh in favor of the 
untreated shoots. The author concludes that root growth is dei)endent on 
top growth rather than on any differimces in chemical composition. The 
possibility is suggested of hormone aclivity. 

Some results of bending the branches of young apple and pear trees, 
L. H. MacDanielb and A. ,T. Heinicke (Amer, Soc. Hort. Hai, Proc., 22 {1025}, 
pp. 201-20 Ji ). — Studies curried on in the experimental orchard at Cornell Uni- 
versity upon the effect of lying down the limbs of young, vigorous Northern Spy 
apple and Kieffer x)oar trees showed a marked slimulalion in early fruiting, 
thus bearing out the results secured in California, by Caldwell (E. S. K., 4(1, 
p, 7ilG), with pears and plum.s. In the case of moderately pruned Northern 
Spy trees which up to llu‘ time of treatment had borne practically no fruit, 
the yield per tree the season following treutim^nt was G8±10 lbs. a.s compared 
with 8.5±2.7 lbs. for pruned trees and :ir).2±G.7 lbs. for lightly pruned trees. 
These results show (1) that pruning delayed fruiting, tuid (2) that tying 
down the side branch(\s more than countera<*ted tlie retarding etfect of pruning. 
In respect to trunk growth the treated trees showed a slightly greater incre- 
ment than the others. In the case of Kieffor trees, the tied branches were more 
resistant to breaking under the load of fruit than were normal branches. A 
search of the literature shows a reference to a similar practice in a treatise by 
Langley, published in 172U. 

Kitect of pruning upon fruit production {Kentucky Sta. Rpt. 1925, pt, 1, 
pp, 15, 10). — Lightly pruned apple trees yielded -15 per cent more fruit than did 
neighboring heavily pruned trees. 

Eurther (‘videnee of iiiicoiigeniality in disease-resistant stocks, J. A. 
Mc(Jlintock {Amvr. <Soc. Hort. Prov., 22 {1925), pp 23J, 2d2).“The death 
during tli(‘ summer of 1925 at the Tcumessee Experiment Station and the West 
Temies.see Su'nstation of ixnieh trees worked on Marianna plum roots is deemed 
to be further evidi'iice of the low value of the Marianna plum as a peach 
stock. Marianna plums and i>each trees planted in the holes from which the 
dying trees were removed made a vigorous, liealthy growth, indicating the 
absence of destrncli\e pathological organism.^. 

[Peach varieties at the Moses Fell Annex Farm] {Indiana Hta. Virc. 155 
{1020), pp. 10, 11). — Brief notes are given on tiie productivity and bud hariliness 
in it varieties of pemdies tiJanted m 192(1 and fruiting for the lirst time in 1925. 

The cold storage behavior of cherries, E, L. Ovkhiioj sek [Amcr. ^’oc. i/ort. 
iSci. Proc., 22 {1025), pp. 5// -55’). — Ke<*ords taken on 51 varieties of cherries 
picked bi‘foi‘e, at, and succeeding the commercial harvest showed the follow- 
ing av^erage optimum storage periods, namely, 14. 12, 8, and 4 days at tem- 
peratures of 5»2, 5>G, 45, and 97-75® F., respectively. At these temperatures 
the maximum storage periods were 22, 19, 14, and 7 days, respectively. Little 
difference was noted between the three picking dates in relation to keeping. 
However, the fruits of the second and third harvest were superior in quality 
and aiqiearance. Individual data are presented for 25 varieties of cherries. 
In general the sour cherries did not store as well as the better keeping sweet 
varietle.s. 

Some effects of pruning on grape production, J. II. Ch.AKK {Amer. 8oc, 
Hort. 8cL Proc., 22 {1925), pp. “-Pruning studies at the New Jersey 

Experiment Stations upon Concord and Brighton grapevines showed that 
canes from 7 to 9 ft in original length were the most productive, with those 
from 5 to 7 ft. next in order. The 7 to 0 ft. group was also most productive 
in respect to average yield per node. Although in 1925 the most productive 
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type of cane on Concord vines pruned to from 12 to 20 buds per cane appar- 
ently Included those having an original length of over 9 ft., the author does 
not believe that a different type of cane should be chosen according to the 
severity of the pruning. Fairly consistent correlations between cane lengt-h 
and diameter and between cane length and internode length wore recorded. 
Very little difference was found in the comparative percentages of developing 
buds on long and short canes. 

Grovdih and yield of Concord grapevines, N. L. Pautiujkje (Amcr. Soc. 
Eort Sci, Proc.y 22 iJ925)y pp. S}-87). — An analysis of daUi obtained by the 
Michigan Experiment Station in two experimenUil vineyards in Van Buren 
County shows a distinct correlation between yield and vine vigor as meas- 
ured in the weight of primings annually removed. That the character of the 
soil has a direct bearing on this correlation is shown in correlation coetliclents 
of 0.52±0.()1, 0.45±0.01, and 0 59±0.01 for the years 1022. 1023, and 1024 in 
a fertile, loam vineyard and 0.74±0.01, 0.76±0.01, and 0.G7±0.01 for the years 
1923, 1924, and 1925 in a less fertile, sandy vineyard. The data emphasize 
the importance of increasing the vigor of the less thrifty vinos, and the 
author points out that smaller returns may be expected from increases in 
the higher growth classes. The weight of ])riinings alone is not an infallible 
index to productivity, for fruitfulness is associated with other factors, such 
as the size of the preceding crop, soil conditions, etc. 

Fruit-bud differentiation and subsequent developiinuit of the flowers In 
the Hicoria pecan, J. G. and N. C. Woodroof (Jour, Af/r, Research [?7. ^S.], 3S 
(192G), No. 7, pp. 877-685, jigs, 7). — Cytological studies at the Georgia Experi- 
ment Station upon jiecau bud^ colb'ctod during the winter and early si>ring 
showed that differentiation of pistillate flowers occurs in terminal buds from 
February 15 to March 1. If the touninal bud has been destroyed before this 
time, one or more of the lateral buds may differentiate pistillate blooms. 
Pistillate blooms wore found to develop rapidly and to reach a receptive con- 
dition in about 2 months after differentiation. Undeveloped pistillate flowers 
occurring at the time of pollination dropi)cd without attaining a receptive con- 
dition. As the emhi\vo sac is not mature at the time of pollination, it is con- 
cluded that fertilizathm does not take place immediately. Although varieties 
exhibited differences in the size, color, and shape of the stigmas, these could 
not be associated with any characters In the nuts. Staininate blooms were 
found to be differentiated in lateral buds from 6 to 12 months before the pollen 
was ripe. 

Trees for roadside planting, P. L. Mulford (U, S. Dept. Agr., Farmer fC BuL 
1482 (1926), pp. 11+50, figs. 29). — Supplemental to an earlier publication (E. S. 
K., 55, p. 442) which discussed the location and the care of roadside trees, this 
paper presents information upon the kinds of trees suitable for the roadside, 
regions of adaptability, trees for special purpi^ses, and detailed descriptions of 
various species useful for roadside planting. 

FORESTRY 

[Forestry investigations by the Pennsylvania Station], J. A. Ferguson 
(Pennsylvania Sta. Bui. 204 (1926), p. 21, fig. 1 ). — Cuttings in experimental 
plantations of black locust and catalpa planted in 1908 yielded 1,004 black 
locust and 340 catalpa posts per acre, thus establishing the superiority of the 
locust to the catalpa as a farm crop. 

Age classes of western white pine planting stock in relation to aspect of 
planting site in northern Idalio, W. G. Wahlenbebg (Jour, Agr. Research 
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[U, S.lf S3 (1926), No. 7, pp. 611-619, figs. 2 ). — Planting investigations conducted 
on barren, burned-over slopes of from 25 to 30 per cent gradient and at an ele- 
vation of from 3,350 to 3,700 ft. with nursery stock of different ages showed 
the best survival in the older stock, namely, that which had been two years 
in the seed bed and two years in the nursery. The aspect of the site was quite 
as important as the kind of stock, the mortality being greatest on the western 
exiK>sure. Sliding soil liad a tendency to cover and kill trees, esi>ecially those 
in the youngest age classes. Ile'ght growth was, like survival, greatest in 
4-year-old stock. On the basis of net cost of surviving trees, 2-year seedlings 
were most economical on moderate sites, and 4- and 3-year-old stock on less 
favorable sites. 

Tables for determining contents of standing timber in Minnesota, Michi- 
gan, and AVisconsin {Mivnesota Sta. Tech. Bui. SO [1926), pp. 09 ). — This bul- 
letin contains 1)3 volume tables covering 25 forest siiecies growing in the Lake 
States region. Of these tables, 31 are published for the first time and 15 are 
based upon data assembled by the Cloquet Forest Station of the Minnesota 
Station and the IJ. S. I). A. Lake Stales Forest Station. For certain vSjiecies 
volume tables prepared in other regions are offered as temporary substitutes, 
in full realization of their inadequacy. 

DISEASES OF PLANTS 

Report of the plant pathologist, H. E. Stevens (Florida Hta. Rpt. 1920, pp. 
29-30 ). — The work reported consists in the main of investigations of avocado 
diseases and their control. 

Desi'iiptions are given of black spot caused by CoUviotrivhum sp. and blotch 
due to Ccrcospora sp. It is claimed that both diseases can be controlled by the 
use of Bordeaux mixture, and apparently tw^o applications are sufficient. 

For the control of scab, three or lour applications of P»ordeaux mixture, one 
of which should be made when the trees are in bloom, ax*o suggested. 

Report of truck pathologist, C. I). SriBamAicoFF (Florida Sta. Rpt. 1920, pp. 

— Tests are reported of six varieties of potatoes made to determine their 
resistanee to brown rot, Bacterium solauaccanun. In one series selections 
from Spaulding Rose did not show any rot, but in a second test none of the six 
varieties showed any resistan(‘e to the disease. 

Experiments on the control of damping-off of celery in seed beds by treating 
the beds with a 0.5 ix'r (?etit solution of copper sulfate showed that the disease 
was controlled, but some injury followed if the treatment was made during 
the warmer part of the day. AVheu the treatment was inade in the evening and 
the plants thoroughly sprinkled with water early the next morning, no injury 
resulted. 

Studies were made of the Phytophthora which causes buckeye fruit rot of 
tomatoes and related species from other host plants. It was found that they 
would all attack tomato and castor bean plants, but with varying degrees of 
virulence. Some moiiihological differences between the species were also noted. 

Observations by 0. M. Tucker are said to show that seed treatment pre- 
vented watermelon wilt in the field, and that spraying with Bordeaux mixture 
controlled anthracnose. A leaf spot of watermelon caused by Alternaria is 
said to have been severe in several localities. 

[Plant disease investigations at the Kentucky Station] (Kentucky Sta. 
Rpt. 1925, pt. 1, pp. 12, 13, 14 , 15 ). — The results from tests made during the year 
are said to suggest that corn root rot and tobacco brown root rot may be 
caused by Identical organisms. An examination of rotting tobacco roots 
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showed the presence of a Pythlum-like fungus similar to that found in the 
roots of corn. 

Studies on the longevity of the causal organisms of bacterial leaf spots of 
tobacco indicate that they die in the course of about 12 months. Tests with 
seed 18 months old gave results far more promising than seed treatment. 

The eradication of perennial weeds capable of carrying mosaic disease from 
the permanent tobacco bed did not result in a reduction of initial moisalc in- 
fection in the field. Tests to determine whether or not chewing tobacco, 
which is used extensively by most tobacco men, is a source of mosaic infection 
at planting time suggest strongly that it is the important source of infection. 
Certain brands ot commercial tobacco were fonnd to carry mosaic, and tobacco 
as old as five years may still retain ilie virus in a virulent form. 

A study of corn root rot has shown two distinct types of injury, seedling 
blights, due to seed* borne organisms, and true corn root rot, which may be 
produced experimentally by using old corn soil or by adding rotted roots from 
a continuous corn plat to sand cultures of fungus-free plants. The results of 
the experiments arc said to indicate that Gibberclla saubinctii, Fusarium spp., 
and probably Diplodia zvae are not concerned in the true corn root rot, and 
suggest strongly that the cause of this disease is a fungu« of the Pythium type. 
A method is said to have been devc'lopod for producing corn seedlings, for pot 
culture work, that are entirely free from seed-borne fungi. 

Observations to determine the relative suscejjtihility of varieties of apple 
to blight are said to show that the degree of infection is clearly corr(*Uited 
with severe pruning. The most severely infected varieties in 1025 wore 
llomine, Lowell, I\[aiden Blush, Milam, Pewaukoe, Rhode Island Greening, and 
Tolman. 

Botany and plant pathology {Penu,'iylvanhi Si, a, liul. 204 (1020), pp, I 4 , 15, 
15-18 ). — A summary account is given of investigations by E. L. Nixon on fire 
blight of the apple, a more detailed report of which has been noted (E. S. R., 
55, p. 540). It is said that as a result of his invcsl igations methods for 
propagating apple trees on their own roots and rapid d('termination of their 
immunity to fire blight have been discovered. 

InveBtigatioiis by li. C. Walton on the cause of frog-eye of apple are luiefly 
reiiorted, in which an attempt was made to produce the disease through leaf 
inoculations with every organism found associated with the disease. While 
no definite results were obtained from the artificial inoculations, the disease 
appeared abundantly under natural conditions and almost totally defoliated 
the trees by midsummer. 

As a result of further studies by Walton, tlie perfect stage of the disease 
causing apple fruit spot is saiit to he a Mycosphaerella. Additional points 
about the life history of the organism were found. Among them, some leaf 
infection, and probably a high jicrcentagiN take.s place while the foliage is 
still on the trees, the spots being overlooked in the fall because of the natural 
coloring of the leaves at tliat time of the year. It was found that fruit infec- 
tion could lake place mucli earlier in the spring and later in the fall than 
was formerly supiK)sed, and humidity i.s believed to be a decided factor in 
producing fruit infection with conidia. The part that the ascospores played 
in producing infection of foliage and fruit has not been definitely determined. 

A survey by W. S. Beach showed that probably the most Imiwrtant fungus 
parasite of mushrooms in Pennsylvania is Mycopone pernldom. Soil sterilized 
with formaldehyde by a sprinkling melho<l, and used for casing, gave good 
yields of m'ushrooms and apT)arently prevented Mycogone infection of the 
mushrooms. Bprinkling the bearing beds with various disinfectants usually 
prevented the further production of muslirooms. 
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Continuing his studies on the crown rot of rhubarb, Beach found additional 
evidence to justify the use of selected roots from diseased fields when roots 
from a disease-free source were not obtainable. Copper lime dust was found 
to check the spread of crown rot and was more convenient to apply than 
Bordeaux mixture. 

Experiments with formaldehyde and other disinfectants for the control of 
lettuce diseases are briefly summarized, and it is stated that there was no 
evidence that fertilizers Increased resistance or enabled seedlinj^s to underj^o 
transplanting with less loss. Seed bod treatments with 0.25 per cent solutions 
of Uspulun and Bayer compound and 0.5 per cent solution of Somesau gave only 
slight improverncuits in lettuce, the difference being too small to justify their 
use. Observations upon growth and weather factors with relation to Bolrytis 
are said to indicate that the temperature extremes combined with rapid 
succulent growth ar<‘ the most important factors in predisposing lettuce to an 
attack of this fungus in coldfranies. 

A brief rej)ort is given on infection ex])eriments carried out with two 
J>a(derial oi'ganisms parasilic on Lima beans. The inft^ctions were readily 
secured with and without wounds. The organism ijrodiieing red spots is said 
to agree with Bacivrium viridifariniH in most of its cultural characteristics, 
while the one i)rodiieing brown spreading spots aptjears to be B. phascoU, 

[Plant di.sease investigationsj, J. A. I\Ic(h.iNTo('jc [Tennessee Sta. Rpt. 1925, 
pp. JG, 17, 18, 19, /lys. 2 ). — The rt'sults obtuliuvl from growing apple grafts in 
st(‘ani“Sterilized soil are said to indicate that crown gall bacteria in nursery 
soils are an i[n})ortanr source of plant infection Studies on aerial gulls of 
both aj^plOvS and quiii<*es indicate that tb<\^ are not of pathological origin but 
are abortive attempts at root formation. Western apple seedlings lined out, 
at the station and budded in 1924 were dug and examined in the fall of 1925, 
and practically no cro\\n gall had d(‘V(4oiHHl. 

inoculation tests with i»ure cultures of the fire blight organism are said 
to indicate that i»ractieally imnuine varieties of blight-resistant pears, apples, 
and <piinces ha\e hetm obtaimal. 

Tests are said to have sliown that nematode-resistant si>ecles of Prniius are 
available, but the practical use of these as stocks is complicated by a lack of 
eongenialily between the icsistant stocks and the commercial jicuch varieties 
^^llieh it was desirable to propagate. 

Spraying expi'rimcnts have shown that apple blotch and scab can be readily 
controlled by a 2-4-50 Bonicaiix mixture, applied at 2-v\Tek intervals, three 
or four aj)pU(‘atlons being made, depending upon varietie.s. Apple blotch pro- 
ducing twig canker in orchards was ob.served to be less serious where the trees 
had been siirayed for (w’O .seasons with Bordeaux mixture. 

Tests in tw'o commercial orchards in 1925 are said to indicate that cherry 
leaf spot may he held in check by thorough applications of 2-4-50 Bordeaux 
mixture, without injury to fruit or foliage. 

A leaf spot of cruciferous plants caused by Alteniaria herculea, J. L, 
Weimek {Jour, Apr. Research [L. K.], 3S {1026), No. 7, pp. GlfS-GoO, pis. 2, 
flih 1). — A leaf spot of cruciferous plants caused by A, hereulca, wdiich is 
reported to be quite prevalent in the vegetable-growing section south of San 
Franci.sco, Calif., is described. The disease is said to he quite similar to that 
caused by A. hrassica^, and is probably frequently confused with it. The 
parasitism of the fungus was demonstrated on cabbage, cauUflow^er, Chinese 
cabbage, and rutabaga. 

Ozonium root rot, O. L. Peltier kt al. (U. S. Dept. Apr. But. tJft7 {1926), 
pp. 28, pU. ii, figs, %), — The results are given of a study of the root rot of 
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cotton, alfalfa, and other plants in the southwestern portion of the United 
States. 

I. Btudie» of Ozonium root rot in Arizona and Texas, G. L. Peltier and C. 
J. King. — The authors state that O, omnivorum appears to be indigenous in the 
soils of certain regions of the southwest section of the United States and yearly 
causes large economic losses, principally to cotton, alfalfa, and fruit trees 
in Texas and in certain irrigated valleys of New Mexico, Arizona, and south- 
eastern California. A study of exhumed root systems of susceptible plants 
at various stages of infection is said to have given no evidence that the myce- 
lium of the fungus spreads from plant to plant by underground contact of 
diseased with healthy roots, but rather indicatfjs that the fungus usually pro- 
gresses radially from a center through the soil, irresi)ective of the root sys- 
tems, and attacks the plants in the line of the advancing mycelium. The plants 
are said to be generally attacked on the taproot within the first foot of soil, 
and the laterals usually rot from the point of attachment with the taproot. 

The actual agent in the penetration of the roots is said to be the strand 
hyphae, which are found approximately from 38 to 75 cm. in advance of the 
wilting zone of plants. The hyphae composing the mycelial weft found on wilt- 
ing plants appear to complete the breaking down of the roots and act as a 
reserve food supply for the advancing strand hyphae. 

At the close of the growing season the only active mycelium is slightly in 
advance of the periphery of the root-rot spots, and it is at this point that new 
centers of Infection usually occur the following year. The organism is be- 
lieved to be not commonly spread by any aboveground agency, including the 
spores of the conidial stage. Because of the extremely erratic behavior of the 
fungus in the field, no correlation could be made with certainty with regard 
to environmental factors, the only one which seemed to have any influence 
being the amount of preeiintation occurring during July, August, and Septem- 
ber, and this appeared to be of little influence in the irrigated region. 

II. The pathological anatomy of Ozonium root rot, G. li. Peltier and li. W. 
Samson. — Studios of material representing various stages of r(K)t rot on alfalfa 
and cotton roots, together with Ozonium strands on mos(iuite roots, are said 
to show that the strand hyphae are composed of a large central hy])ha around 
which are bands of smaller hyphae. The central hypha of the strands branches 
profusely to form a dense weft r)f large, irregular-shaped, thin- walled, many- 
nucleated hyphae. Entrance to cotton roots is said to be effected by the 
hyphae of these wefts through the lonticels, through wounds of various kinds, 
and by direct i)enetration of the fungus between the cork cells. In the ca.se 
of alfalfa, entrance can also be made through the small fibrous rootlets w^here 
they are attached to the taproot. 

Entrance is effected by the formation of a hyplial wedge, which pushes its 
way between the cord and lenlicel cells until the cork cambium is reached. 
The invading hyphae advance in all directions through the cork cambium 
and into the cortex. The hyphae are present in and between the colls, and in 
a short time enough of the parenchyma cells are broken down to form a 
depression in the bark. Many such depressions are found on the roots, and 
this is believed to indicate why the death of an alfalfa or cotton plant under 
oi)timum conditions for the disease is effected within a week. 

Oospore-like bodies in cultures of Pliytophthora infestans, H. II. Angell 
(Quebec Soc, Protect. Plants Ann. Rpt., 17 (1924--25), pp. 7.9-Si, figs. 2). — Certain 
bodies found in material associated with the growth of P. infesiam have been 
studied and described. 

The preparation and eflPectiveness of basic copper sulphates for fungi-* 
cidal purposes, E, B. Holtanp, C. O. Dunbar, and G. M. Giixigan (Jour. Agr. 
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Research [U, fif.], SS {192Q)^ No, 8, pp. 741-751 ). — Tlie authors describe a method 
for producing a basic copper sulfate that may be Rubslituted either as a spray 
or powder for Bordeaux mixture. The preimratioii is described as a light, 
bulky powder, of good How, free from grit, and adapted for use either as a 
spray or dust. The copper content is said to I)e similar to that of copper sul- 
fate, and it is thought would be applied at the same concentration as Bor- 
deaux mixture. liaboratory experiments with conidia of the apple scab fungus 
and Held tests for the conti’ol of anthracnose and downy mildew of cucumbers 
and both early and late blight of celery showed that basic copper sulfate is 
an effective fungicide, easily applied, fairly indicative of the leaf surface 
covered, and of reasonable suspension, distribution, and adhesiveness. 

Oat smut control experiments in 1923, B. T. Dickson {Quebec Soc. 
Frotcct. Plants Ann. Rpt,, 15 ( 1923-24) ^ PP- 77-79). — A cuntinuation, by the 
author, of W'ork formerly recorded as done by him in connection with others 
(E. S. R., 50, p. 549) tabulates data so far as yet obtained in work, a further 
coiitrihution to which is noted behnv. 

Oat smut control in 1024, B, T. Dickson (Quebec Soc. Protect. Plants Ann. 
Rpt.y 17 (1924-25), pp. 35, 36). — Experimentation continued during 1924 at 
Macdonald College using Liberty oats and both smuts inoculated and handled as 
previously (see above) show’ed the best results from dust treatments as 
tabulated, the i)ercentages of smut running for no treatment from 55.4 to 60, 
nickel hydrate from 3.7 to 2.5, ni(*kel caiboiiate 3 (KJ, nickel sulfide 0.8, and 
copper carbonate 2.1 ihu’ C(ait. 

Studies concerning injury to seed oats after smut disinfection, W. L, 
Gordon (Quebec Soc. Protect. Plants Ann. Rpi., 16 (1923-24). pp. 79-94, 4 ). — 

All investigation to determine the factors resi>onsible for injury as regards 
germinability to seed oats during or after disinfection and remedies therefor 
Is set forth in detail and in tabular form with di.scussion. 

The treatment phases considered included effect of varying strength (fc^rma- 
lin solution), of duration, temperature, carbon dioxide, presoaking, soil moisture 
(limed and unlimed seed), dry storage (after treatment), and comparison of 
different smut treatments. 

T\"ork done on three hulled varieties and one hull-less variety of oats to 
determine the effects on germination of formalin, coiiper carbonate, and 
Uspulun showed that hulled oat seed can be effectively treated for smut with 
use of formalin without injury, even if tlie seed are stored (dry) for several 
months after such tnaitment. Different methods of fonnalin treatment for 
smut seriously injured Liberty oats, and this injury was increased by dry 
storage, temperature proving also to be a factor in producing such injury, 
which was, on the other hand, reduced by soaking before treatment with 
formalin. 

The eharacteristic type of fommlin dLadvantage was retardation or killing 
of the radicle rather than plumule injury. Distinct reduction of formalin 
injury w^as obtained by dipping the seed in milk of lime after the formalin 
treatment. 

Copper carbonate did not reduce germination in hulled oats or in Liberty 
oats, also such seed stored for several months retained its germinability. 

Uspulun was harmless to hulled oats and appeared stimulating to Liberty 
oats, as regards germination. Storage for one month after this treatment did 
not reduce germinability. 

A bacterial wilt and root rot of alfalfa caust'd by Aplaiiobacter insldiosuin 
L. McO., F, R. JoNKS and L. McCulloch (Jour. Apr. Research [U. /{?.], 33 (1926), 
No, 6, pp. 49S-521, pis. 6). — ^An account is given of a serious disease of alfalfa 
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which is said to occur in certain irrigated districts and the more humid areas 
of the United States where alfalfa is grown. The disea s(» has been reported 
in various localities from New Jersey to Idaho and south to Mississippi* 

The disease is said to be chiefly vascular in character, tlie bacteria passing 
from the taproot to each suecoediiig weakened croi) of stenns until the plant is 
killed. The most conspicuous symptom is a dwurflng of severely diseased plants 
and pale color of foliage, and small, narrow leaflets yellowed and curled at 
the margins. Tlie taproot when cut shows yellow or brown discoloration 
beneath the bark. Artificial inoculation of alfalfa plants was accomplished 
only through wounds, introducing the i>arasite directly into the vascular sys- 
tem through cut stems, or into cortical tissue of roots whence it makes its way 
into the vessels, i^ymptoms of disease and the death of infe(*ted plants 
appeared to be hastened by retardation of root growth brought about i)y high 
soil temperature or frequent cutting of tops. 

The parasite was also found to produce a wilt disease on sweet clover 
{Melilotus alha). 

The cultural and morphological characters of the causal organism (A. 
insidiosvm) are described and a technical de.scrli>tiou given of the organism 
by the second author. 

Physiological specialization of Colletotrichiim lindernuthiannm in east- 
ern Canada, K, A. Hakrtson {Quebec ^oc. Protect. Plauts Ann. Rpt., 
{1924~25)y pp. 45-62, pis. 2, figs. 2). — A study is described as applied to bean 
l)od spot, or antliracnosc, a very serious bean disease, ranging as widely as 
Alaska, the Tropics, and Australia. This work was cairicd oul largely along 
the lines of jdiysjological study of the causal organism, C. IhuJi'tmithinnnm, in 
eastern Canada. A total of 21 cultures was used in a scries of inoculation 
studies on 16 bean varieti(% and results from 1H of Uicse are ghen as limited 
each to one pure liiu' strain. 

The only variety found resistant to all tin* cultures used was Wells Ked 
Kidney. Varieties proving resistant to all Canadian (niUnres woro Navy, 
Minnesota 73, Davis White Wax, Yellow Six Weeks, Robust, and Fordli(»ok 
Favorite. 

A comparison of tlie infection re.sults of tbc cultures isolated during tlie 
('ourse of the work with their grow’tli weights on luaiinitoi .‘-bowed (hat cultures 
grouped from slight differimces in infection also gave dil'fereiil average weights. 
In an attempt to secure th(‘ jKwfcct stage from any of the insolations by growing 
several cultures in one yilate so that tlu* c(Joiues would run together, no sign 
of a perfect stage was found. 

Preliminary report on a disease of common bean, K. A. Harrison (Quebec 
Soc, Protect. Plants Ann. Rpt., J7 {1924-25)^ pp. 62-69, pJ. 7 ). — An organism 
isolated from a bean pod from Ann.a]>oiis County, Nova Scotia, apparently in- 
fected with Vollctotnehum Uudemnihovnum i.s tcirqjorarily considm'cd as being 
Phyllosticta pfiaseohno and distinct from the conidial stage of Diaporthe 
phaseolorum (Phoma snhcircinaia) , primarily causing a pod siiot of Lima beans. 
The organism seems to agree dosidy with the description ghen by Smith of 
P. phaseoUna (E. S. K., 17, p. 47), but further work is needed. 

Foreign clovers subject to disease (Ohio Sfa. Bimo. Bui., tl (1926), Vo. 5. 
p, 207). — Tests of red clover seed from various sources have shown that Cana- 
dian, Wisconsin, and Ohio strains have very little anthracnose, while some 
foreign strains have as high as 00 per c<‘nl infection. Italian clover is said to 
be particularly susceptible to the aiithi’acnose fungu.s. 

Cultural characteristics of certain Colletotrichiim species, O. A. ScoTi 
(Quebec Soc. Protect. Plants Ann. Rpt., 16 (t923-~2lt)y pp. J23-1S7, pU. 5, 
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figs. 7 ), — ^This article, said to be an abridgment of a master’s thesis at Mac- 
donald College, deals with cnltiiral and morpliol(»gi<‘al characters of organisms 
found in association with certain potato dis(»ases ns cultured for comparative 
study. 

In these experiments six organisms were used, all causing potato disease, but 
growing also on solid or liquid media. The results to date are detailed. 

Potato degeneration diseases: Natural spread and effect upon yield, D. 
Folsom, E. S. Schultz, and K. Bonue (Marne *S7a. Bui. SSI (1926), pp. 57-J12). — 
In continuation of a previous publication on the importance and natural 
spread of potato degeneration diseases (E. S. R., 52, p. 246) a report is given of 
studies of samples of potatoes of the crop of 1923, grown in 1924 and in 1925, in 
which the increase of disease and the effect on yield are shown. Spindle 
tuber in Green Mountain and Irish Cobbler varieties reduced the yield rate of 
completely infected stocks to 20 jkt cent below the yield rate of 
healthy slocks of the same strains. Mild mosaic in similar comparisons in 
Greeji Mountain strains reduced the yield rate to from 8 to 15 ix'r cent below" 
that of healthy stocks. Rugose mosaic reduced tlie yield rate by 50 per cent. 
Mild mosaic was found to reduce the yield about the same in the third year 
of apparent Infection a< in the second. When the disease was imesent to the 
extent of 50 per cent or l(*ss the yield was not reduced in proportion to the 
reduction h> a UK) per ccod inb'ction, and this did not n‘(luce the yield rate 
more than uncontrolled differences in soil and other environmental conditions. 

Thesis made in 1925 of Green Mountain iiotatoes showed that spindle tuber 
reduced the yield rale of a completely infected stoc^k to 25 per cent below" the 
yield of a h(‘altliy stock. IVIlJd mosaic redm^ed the yield rale to tlu* same ex- 
tent as spindle tuber, w’hile rugose mosaic reduced tlu' yield rate hy about 00 
jier cent. Giant hill stock ^ic'hlod slightly better tlnin health.v. With spindle 
tuber or mosaic pre.sent in only part of the slock, the yield was r(Mlii(*od more 
than W"as proportional to the nsluction in the completely diseascHl lots. 

In a study of the amount and distance of spread of mosaic and spindle tuber 
from diseased to healthy fields, potatoes grown in 1924 show’ed that in 192«3 
one or both diseases had spread, in some jdaces infecting a third of the plants 
in tin* first 5 healthy rows next to the diseased ones, while in some cases the 
disease spread across the field ns far as the fiftieth row. A gcma*al increase 
of disease due to spread from one hill to another in iiartly di.seased stock w'as 
found to be more fnsiiient and probably greater in effect than the spread 
from one fi(4d to anotlK'r. ’ITu'refore, the secondary effcM^ds of ficld-to-field 
spread may hi‘ w"orse than the immediate effects. 

Although Rpimlle tuber seemed to increase about as rapidly as mild mosaic 
wdien no tuber selection w’as attempted, it was found easier to reduce by 
rogiiing tuber unit so(‘d plants than was mild mosaic. 8ome evidence W"as 
secured that is believed to indicate that otlnu* insects in additi(Ui to aphids 
are able to transmit these diseases, and that they ])rohahly do not transmit 
them similarly. Ollu^i’ degeneration diseast^s su(‘li as leaf roll and rugose 
mosaic are considered cJi'ier to eliminate than mild mosaic. Incompleteness 
of tuber inft'ction w"as found to present a difficulty in attempting to rogue early, 
as it was often accompanied by a delayed appearance of symptoms. Contact 
between bills was found to increase the spread of the disease but w’-as not 
ne<*essary for its dissemination. Parts of a strain of potatoes may become 
different from each other through unequal contamination by disease. 

Mosaic of rhubarb, B. T. Dickson (Quebec iiioc. Protect . Plants Ann. Rpt.^ 17 
(1924-25), pp. 36, S7, fig. 1). — In 1922-1925 observations were made on the 
appearance and spread of wTiat is thought to be mosaic in rhubarb near 



150 


EXPERIMENT STATION RECORD 


fVoK 56 


Montreal. Inoculation by rubbing or injection failed as did also attempts to 
transfer aphids. 

Seed treatments for sweet-corn diseases, C. S. Reddy, J. R. Hoibebt, and 
A. T. Euwin (Jour. Agr. Research [U. SA, S3 (1926), No. 8, pp. 709-779, figs. 

The I’esults are reported of experinionts in the treatment of sweet corn with 
several organic mercury compounds for the control of seed-borne diseases. 

No practical control of bacterial blight was obtained by treating the seed. 
When nearly disease-free seed was used, the held stands and yields were 
affected but little by seed treat ineiits with organic mercury conii)Ounds. When 
seed diseased with Diplodia zcae or Gihherella muhinriit was used, the field 
stands and yields nearly always were materially increased by seed treatments 
with the compounds. The yields from nearly disease-free seed were slightly 
higher than those from treated Diplodia-infected seed, and considerably higher 
than those from treated Gibherella-infeeted seed. The authors state that when 
only diseased seed is available for planting, certain treatments will have distinct 
value, and such treatments do not injure the seed. 

Infection and temperature relations of black rot of sweet potatoes In 
storage, J. 1. Laukitzrn (Joi/r, Agr. Kcaeareh [('. S.], SS (1920), No. 7, pp. 
663-676, figs, 4)- — A study was made of the method of iiifeetion, iniluence of 
temperature on infection, development of black rot of sweet potatoes, and on 
the growth of the causal organism (Vcraioalomclla fmhriaium) . 

Infection was found to occur through the normal skin of the sweet potato, 
but usually there was evidence of tissue disturbances at the point of infection 
in the form of raised areas, slight abrasions, and small rootlets. Wounding 
is not considcTed necessary in order for infe<*tion to (jctnir, although evidence 
was obtained to indicate that wounding will aggravate infection and the 
development of the disease. 

The fungus was found to grow in cultures over a range of temi>(‘ratures 
extending from 9 to 36° C., and this range corresponds very closely with the 
limiting temperatures for infection. The optimum temperatures for infection 
and development of the disease are said to be from 23 to 27°. The temperature 
range for enlargement of the lesions was found to be from 6 to 33.5''. 

The rate of enlargement of the lesions is said to he very slow at tcmiKu*a- 
tures between G and 14°, and it is believed possible to practically eliminate the 
spread and develoiiment of black rot if sweet potatoes are stored at temi>era- 
tures of from 10 to 12°, with a relative humidity below 90 pcT cent. 

The relation of humidity to infection of the sweet potato by Khizopus, 
J. I. Laubitzen and L. L. Harter (Jour, Agr. Research \V. 8.], 33 (1926), No. 6, 
pp. 527-539, figs. 2). — The results are given of a study of the effects of air 
moisture on the infection of the sweet potato by R. nigricans and R. tritici. 

Sweet potatoes of three varieties were cut in half and inoculated by dipping 
them in suspensions of spores of the fungi, after which the pieces were placed 
under controlled temperature and moisture conditions. 

' Evidence was obtained to show that infection of sweet potatoes by Rhizopus 
occurs almost exclusively through fresh wounds. The optimum relative humidi- 
ties at a temperature of 23° C. for tlie infection were found to range from 75 
to 84 par cent, the percentage of infection decreasing rapidly as the humidity 
was raised above or lowered below the optimum humidities. Very few infec- 
tions occurred at relative humidities of from 93 to 99 per cent. Very few 
halved roots which had been subjected to relative humidities of from 89 to 97 
per cent at a temperature of 23° for a period of from 4 to 12 days became in- 
fected when they were retained at these humidities for another i)eriod or were 
placed at humidities of from 48 to 89 per cent. On the other hand, a high 
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percentage of the halved roots which were subjected to relative humidities of 
from 51 to 78 per cent for a period of from 4 to 12 days became infected when 
they were placed later at relative humidities of from 84 to 1)5 per cent. Roots 
exposed to relative humidities of from 51 to 52 per cent for a i^eriod of from 
0 to 12 days did not become infected when they were subsequently placed at 
relative humidities of fr(»m 48 to 78 per cent. A resistance to infection was 
developed in the roots that had l)een held at relative humidities of from 89 
to 97 per cent. This resistance is said to be located in the surface layers of the 
wounded areas and lias a possible relation to cork formation. 

Apple spraying and dusting experiments in 3L025, I) Folsom (Maine 8ta. 
But. 3S3 (1926), pp. H3-20Ji, plfi. 8). — Studies were made of the spore discharge 
of the fungus in relation to infection by apple scab as bearing on time of spray- 
ing or dusting. Copper-lime dust, lime sulfur sprays with and without a 
spreader, and lime sulfur and sulfur dusts were compared for the control of 
scab and injury to fruit and foliage of the variety Ben Davis, the data being 
compared with those previously published (E. S. R., 54, p. 749). 

Scab spots were found to appear early on the leaves of all pints, but the 
spread of the disease was checked by spraying. The spread of the fungus on 
trees representing the dusted plals was not significantly different from the 
spread in the control ones. As compared with the untreated control trees, 
those receiving copper lime dust showed more leaf spotting, apx)arently due to 
burning. Lime sulfur caused less burning than in 1924. In xx^rcentage of 
fruits affected, scab was significantly more abundant in one copper dusted plat, 
one plat sprayed 4 times, and two xdats dusted 5 times with Pomodust than in 
three plats sprayed 5 times and one plat dusted 6 times with sulfur and 
sprayed once. 

The most fruit russeting was associated wdth copper dusting, and the least 
w^as found in the controls. With more spraying there w^as more russeting, with 
no effect apparent from adding a casein spreader or from substituting dry for 
liquid lime sulfur. With more numerous applications of sulfur dust there was 
more russeting, but there was less injury than from the same number of appli- 
cations of spray. The total yield of fruit wa.s not appreciably affected by any 
fungicidal treatment, although there w^ere some differences in the proportion 
of the better grades resulting from the amount of scab and russeting. 

The author claims that the amount of scab on the fruit in any i)lat was 
determined by the current season’s fungicidal schedule rather than by the 
amount of scab present on the fruit in the preceding year. The cost per tree 
of treatment is said to have been for 4 sprayings with liquid lime sulfur, 41 
cts. ; 4 sprayings with dry lime sulfur, 45 cts. ; 5 sprayings with dry lime 
sulfur, 54 cts. ; 4 sulfur dustings, 40 cts. ; 0 sulfur dustings, 53 cts. ; and 6 cop- 
per dustings, 54 cts. 

From the small proportion of leaves found to contain mature ascospores, to- 
gether with the time required for examination of the leaves, the author concludes 
that it is doubtful w^hether technical advice can be given that will permit a 
modification of spray schedules to fit seasonal and local variation in the time 
and severity of the first scab infection. 

A study was made of the development of scab on fruit while in storage, and 
it was found that new spots may develop that at packing time were not de- 
tected or could only have been recognized by very careful examination. Tem- 
perature and humidity influenced the rapidity of development of the storage 
form of scab. The most important cause or difference in storage behavior was 
the source of the fruit, much less storage scab developing on fruit from sprayed 
trees than on fruit from unsprayed ones. 
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The brown-pocket heart rot of stone-truit trees caused by Trametes 
subrosea Weir, S. M, Zeller (Jour, Agr, Research [IL 8.], SS (1926)^ No. 7, 
pp. 687-693, figs. 2). — The autlioi* reports that T. svhrosea causes a brown-pocket 
heart rot of peach and prune trees in orchard districts from central California 
to British Columbia. A survey in prune orchards showed that 73 per cent of 
the heart rot was produced liy T. subrosea, and it was demonstrated that the 
presence of this heart rot is velaled to large, unprotected pruning cuts. Pre* 
ventive measures recommended are the proper pruning to facilitate healing, 
treating the wounds with an antiseptic dressing, and preferably the use of a 
system of pruning such that large cuts are unnecessary or are reduced to a 
minimum. 

Progress report on red plant of strawberries, A. H. Lees and L. N. Stani 
LAND (Vniv. Bristol, Agr, amt Hort T^esearch 8ia. Ann. Rpt. 192If, pp. 66-69 ). — 
Examinations by the present authors subsequent to the report by Ballard and 
Peren (E. S. R,, 52, p. 748) showed that in the summer of 1J)24 the nematode 
Aphelenchus frugariae could he found in comparatively largo numbers in straw- 
berry plants which appc'ared to be normal. A number of such observations 
are detailed. 

The relation of the nematodes to water was also studied. The facts set forth 
suggest a distribution of nematodes other than that hitherto accepted. For an 
explanation of the different manifestations of the disease, other factors must 
also he investigated. The authors still accept the presence of nematodes as a 
necessary hypothesis for the moment, hut suggest that this alone is not sufficient. 

The perfect stage of the fungus which causes melanose of citrus, F. A. 
Wolf (Jour. Agr. Research ff/. 8.], S3 (1926), No. 7, pp. 621-625, figs. 2).— The 
author reports that the perfect stage of the organism which causes melanose and 
stem-end rot of citrus has been found to occur upon decaying twigs of lime, 
grapefruit, sweet orange, and tangerine. Its connection with Phomopsis citri 
has been established by growth of both the i}ycnidial and ascogenous stages in 
culture from isolations from ascospores. 

The ascigerous stage Is said to belong to the genus Diaporthe, and the name 
D. citri is proposed for it A technical description of the new coinbiTintion is 
given. 

Wintering over and infection of Puccinia malvaceanim Mont., H. Hill 
(Quebec Soc. Protect. Plants Ann. Rpt., 17 (Re5-25), pp. 8M//).— This paper 
presents a brief report of germination tests and inoculations made with the telio- 
spores of P. nialvaccarum which had overwintered outdoors in Quebec on the 
stems and leaves of the hollyhocks, the imrpose of this work being to determine 
the possibility of the organism overwintering as a teliospore and germinating 
the following spring so as to cause infection of healthy plants. It is stated 
that the immature teliospores can overwinter and infect healthy plants, though 
the percentage of these teliospores is so small that this can not be considered the 
chief means of spring infection in Quebec. 

ECONOMIC ZOOLOGY— ENTOMOLOGY 

Report of the entomologist, .T. R. Watson (Florida 8ta. Rpt. 1920, pp. 
20-28). — In this report on the work of the year ended .Tune 30, 1920, the author 
considers the camphor and other thrips; the velvet bean caterpillar and the 
winter weather ; nematodes and control by the use of calcium oyanamide, the 
sodium cyanide-ammonium sulfate treatment, sulfur, and tlie summer fallow 
and cultivated cowpeas and velvet beans ; the wliitetly-eating Belphastus ; some 
other insects of the year ; and the insects of pigeon peas. 
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[Entoraological work at the Montana Station] (Montana Sta. Rpt. 1925, 
pp, 26-28 ), — In a dincusHion of the eau.se of Oio increase in numbers of p;rass- 
hoppers some years, general observations have shown Umt temperature has 
considerable effect on their activity. When reared in cabinet.s kept at 70, 80, 
90, and 100° F., it was found that tlie total amount of food required to carry 
the young grasshoppers from the egg to the adult stage was the same at all 
the temperatures, but the time required was 94 days at 70° and 25 days at 
100°. The grasshoppers ate nearly four times as much in a day and grew nearly 
four times as fast at 100" us at 70°. The adult grasshopper was found to eat 
trom 50 to 75 per cent mure than the last nymphal stage, and at 100" they ate 
2 5 times as much as when kept at 80". At temperatures ranging from 80 to 
too", one adult grasshoijper ate 1 mg. of dry food r)er hour and ate its own 
weight in green food every 15 to 18 hours. These figures indicate that it is not 
alone the number of grasshoppers but also the temperature conditions that de- 
termine tln^ damage done to the crops by grasshoppers. Thus at Bozeman in 
1918, from July 10 to October 1 there were hours when tlie range of tem- 
p(‘ratuie was favorable to adive feeding by the grasshoppers, whereas in 1919 
tlicrc were 418 sueli favorable hours, and the food consumed by each grass- 
heiqw^r during the summer ot 1919 ^vas 2.2 times that consumed in 1918, 

The study has also shown tliat with continued warm weather the grass- 
hoppers lay more eggs, and that with favorable temperatures from 11 to 15 
egg pods per season may he dei>o.',it(‘d. Confined* in control cabinets kept at 
from 80 to 100°, the female grasshopper of one si>e(‘ie8 was found to lay 1 
i'gg mass every 80 hours, while, under fidd conditions u hen the air temperatures 
4 ft. from the ground ranged from 70 to 90", it was noti'd that no egg laying 
tidies place belov^ 70'‘ and only in shaded ground when the air temperature is 
.above 80". Apidying those fnet> to temperature conditions in the vicinity of 
Bozeman, in 1918, from July 10 to Octolxu* 1 there were 204 hours when the 
air i(‘miK.U'atiire at 4 ft. abo\e the ground ninged between 70 and 90°, which 
made possible the laying of 3 egg masses, or 75 eggs, by each female, wdiereas 
in 1919 there were 040 hours of favorable temiK*r;ituro, making x^KSsible the 
biying of 8 egg masses, or 200 eggs, by each female. Thus 2“'$ times as many 
eggs could have been laid in 1919 as in 1918. 

Ill investigations made in an effort to lower the cost of controlling insect 
pests, it was found in work with the fruit tree h af roller that, by using 
<*ale2um caseinate *‘s])readi r " instead of soap as an emulsifier, as effective 
results can be obtained with 4 per cent of oil in the spray as with 6 per cent 
and with no checking of the foliage in the spring. The study also showed that 
ilie stock enmlslon (*an he made locally at a cost of about for a 200-gal. 

tank of dilute spray mixture, wliert^as the best price on cominereial oil emulsions 
would be per tank. By thus lowering the cost while maintaining Its 
efiiciency, it is d(‘emed jirohable that the oil spray \yiil take the place of the lime 
sulfur now^ generally used to control oyster-shell scale and the blister mite, 
since it is both cheaper and easier to handle and equally as effective in the 
(‘ontrol of these orchard pests. 

[Work in zoology and entomology at the Pennsylvania Station] (Pennsyl- 
vania Sta, Bill, 20Jf (1926), pp. S5-S8, fly, 1 ), — In life history studies of the 
oriental fruit moth by S. W. Frost at Arendtsville, where four broods were 
reared, it was found that emergence commenced on May 5 in 1926, more than 
two weeks later than in the preceding year. In work with the bait pall, 
infestation under orchard conditions was reduced 50 per cent and infested 
fruit nearly 25 per cent. Best results were secured with a bait consisting of 
1 part of molasses to 10 parts of water. A more detailed report of this method 
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of control has been made from another source (E. S. R., 65, p. 657). Refer- 
ence is made to leaf-roller investigations by Frost. A bulletin relating to the 
red-banded leaf roller (Ettlia velutinana Wlk.) has been noted (B. S. B., 54, 
p. 458), and one dealing with Amorhia humeromna Clem, is noted on page 156, 
Q'mdnfasoiana Fern, and Pandermis limataia were also under observation. 

In control work with millepedes by 0. A. Thomas, late fall treatments with 
granular calcium cyanide were applied to the soil in lettuce coldframes 12 
days before planting the ser^d, and it was found that 400 lbs, per acre gave 
satisfactory control, whether drilled in with a seed drill or broadcast on the 
soil and thoroughly raked in. Treatment of a soil strip 2 ft. wide along the 
Inside of the backboard gave as good control as did treatment of the whole bed. 

Biological and control experiments were started by Thomas with the flies, 
springtails, and mites which affect cultivated mushrooms. A good control of 
the mites was obtained by the use of Kroso sheep dip, 1 part' to 30 parts of 
water. However, this kills the mushrooms and retards the growth of the 
spawn and should be used only on beds where the mites are very abundant, to 
check their spreading. The flies can be held in check by dusting pyrethriim 
powder in the houses at the rate of about 2 lbs. to each 00-ft. house. Shallow 
pans filled wdth kerosene and placed just under electric lights in the house 
attracted and killed a large percentage of the flies. AVhen the springtails 
gather in the aisles they can be killed by spraying them with kerosene, gaso- 
line, or a nicotine solution. Fumigation of the houses when tlie manure is 
at its highest temiierature (130 to 140® F.) will kill most of the insects and 
mites therein. Calcium cyanide has proved to be the very best fumigant tried 
thus far, but the best dosage has not been worked out. 

In the early spring, when various species of wireworms that affect truck 
crops were beginning to move up toward the surface of the soil, excellent con- 
trol was obtained by Thomas by first drilling in rows of corn 2 ft. apart and 
about two weeks later, when diggings .show^ed about all the wireworms feeding 
on the corn, drilling in 150 Ib.s. of granular calcium cyanide per acre close to 
the rows and at least as deep as the grains of corn. In another two weeks 
the cyanide gas was out of the soil, and the regular crop was then planted. 
Another method, slightly less effective, was the broadcasting of the cyanide 
over the soil at the rate of 250 lbs. i)er acre in the late spring, when the wire- 
worms have reached the upper 4 or 5 in. of soil, and plowing it under at once. 
Spring treatments are of considerably more value than treatment in the sum- 
mer, when there is danger of burning the plants with cyanide, or in late fall 
after crop removal, when a large percentage of the wireworms are several 
inches below the plow line. 

[Work in entomology at the Tennessee Station], S. Maecovitch (Tennes- 
see Bta, Rpt 1925 f pp. 15, 16 ). — Reference is made to the use of fluosillcates as 
insecticides, accounts of which have been noted from other sources (E. S. R., 
56, pp. 152, 167) and on page 157. It is pointed out that in tests conducted 
sodium fluosillcate has been fully as toxic to certain insects as arsenic, whereas 
against man the latter is 300 times as poisonous. The use of corn as a trap 
crop for the corn ear or boll w^orm on tomatoes did not give adequate protec- 
tion, as previously noted from a more extended account (E. S. R., 56, p. 164). 

Laboratory and field tests with the woolly aphid again showed paranltro- 
chlorobenzene to be the most toxic material tested, amounts as small as % oz. 
being sufficient to rid 1-year-old trees of the woolly aphid underground. Due 
to various conditions, such as high temperature, the material evaporated too 
quickly and injured the trees. Further experiments with coal tar Indicate 
that It Is toxic enough to kill without any apparent injury to the trees. 
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Insecticide tests show tliat weevils can be readily killed with sodium fliio- 
bilicate, but further work is necessary to determhu* its actual value for the 
boll weevil. 

An important outbreak of insects infestiii^? soy beans in lower South 
Carolina, G. B. Nickels {Jour. Ecoii. IJnt., 19 (1926), No. Ji, pp. 611t~618). — This 
is a contribution from the South C-arolina Experiimiit Station, reporting upon 
a severe outhrf^ak of lea f-d(‘voii ring caterpillars wdiich occurred during the late 
suuiiiKT and antiimn of 1025 in fields of soy beans in the southern counties of 
the Stale The lepidopterous species eonspicuous in the outbreak included the 
velvet bean eateri)illar { Anticarsui (/enimaiihs Hiihn.), eorn ear worm, fall 
army worm, henn leaf roller, and Prodenia sp. 

Insect enemies of sugarcane in western Mexico, U H. Van Zwaluwenbtjkg 
(Jour. Econ. Ent., 19 (1926), No. fi, pp. 004-689). — In this contribution from the 
Hawaiian Sugar Ihantors’ Station, tlie author reports that the major sugar 
(ane pests in western Mexico are two niolh borers. Chilo loftini Dyar and 
Dintraea hneolata Wlk. Neither is held in check by parasites, although the 
latter is fairly well parasitized by Tricliogramma late in the summer and is of 
secondary imiHu-tance after the first crop. Lcpiodictya fabida H. S. is every- 
where common hut is of slight economic importance. A noctnid larva, Sac- 
rhardphayoH tuochisa Sehaiiss, is sometimes numerous in ratoon fields, where 
Iw'o si)eeios of Girphis also ocf iir. Touianpin postjcnta Wlk. has lately become 
a post of some importance. 

Toxicity of dipyridyls and certain other organic compounds as contact 
iiisocticidc.s, C. IL IIk'Hardson and C. It, Smith (Jour. Agr. Research [U. 8.], 
AS (1920)r No. 7, pp. o97-009, fh/s 5) — I'his pai>er reports on the chemical rcla- 
tionsliips of the diiiyridyls, pn^liuiinary exiM’riments on the toxicity of crude 
dipynd.vl oil. methods of application (ff crude dipyiidyl oil, insects used in the 
exiH'riinenfs, spraying experiments with aphids, siihnuu’genee tests with other 
insects, elTeels of sprays on plants, insect ieidnl projicrties of the constituents 
of erude dipyridjl oil, and insecticidal proi>erties of other comiHUinds. 

It is pointed out that a ern(h‘ oil containing several isomeric dipyridyls and 
oth(‘r substances has been prepansi from pyridine and sodium, w’hieb was 
found to be higlily toxu* in sjuaying exiKTiinents walli six species of aphids, 
lliough surpassed in thK respect by ni(‘otine In submergence (‘Xiieriments the 
crude oil w'as more toxic than nicotine to the larvae of two species of Coleop- 
tera and one species of Lepidoptera, and less toxic than nicotine to the adult 
of one spoeit's of Coleoptera and to silkworm larvae, 

'‘Grude dipyridyl oil, in the present experiments, was not injurious to plants 
infested with aphids at concentrations snfiicient to kill the aphids, aa, ^y, 
and 77 dljiyridyls, whidi occur in the crude dip.\rid.vl oil used in these tests, 
were not so toxic to Aphis rumicis as the crude oil itself; 77 dipyridyl is much 
less toxic than the otlier three compounds. Several preparations from the 
crude oil proved to he highly toxic to A. rumicis on nasturtium plants. Although 
uiiQuestionably Impure, they apjiroached closely the toxicity of nicotine for thi^ 
aphid. Work is being continued on tliese preparations. The toxioities of 10 
other organic compounds tested during this Investigation are given also.* 
Several of these are related to the dip>ridyls or to nicotine As compare<; 
with dipyridyl oil, they showed no appreciable toxicity Crude dipyridyl oil 
was more toxic than nicotine to certain insects used in this investigation, 
and it is possible that it may also prove more effective for the practical con- 
trol of some injurious Insects.” 

The possibilities of sodium iluosilicate as a poison in grasshopper baits« 
G. S. Langford (Jour. Wcon. Ent., 19 (1926), No. p. 670). — In an attempt to 
29818—27 5 
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determine tlu* efiieieiiey of sodium fluosilicate against the common injurious 
species of grasshoppers in Colorado, a 4-acre plat of freshly cut alfalfa was 
poisoned, and excellent results were obtained. A series of laboratory experi- 
ments were then undertaken, using mostly the red-legged grasshopper. Com- 
pared with other insecticides tested in the same way, the i)ereentage of kill 
after six days was sodium fluosilicate 100 (4 days), Paris gr(*en 98.7, white 
arsenic 98.2, sodium arsenite 90.5, sodium tluoride 92. and control t‘10.3 per cent. 

Preliminary report on sodium fluoride as a control for cattle lice, F. K. 
Guyton (dowr. Econ. Ent , 19 (/92f)), No. 1/, pp. 602, 603 ). — In experiments con- 
ducted, sodium tinuride applied to the m'ck, shoulders, and rump of cattle 
by means of a small tin shaker and rubbed into tlie luiir by the naked hand 
gave perfect coirtroJ of three species biting lice with no ill effects to the 
cattle. Five cattle treated with nicotine dust all showed infestation eight 
days after treatment. 

Survival expectaucies of two apiiids, A. <J. 1 >\kkk {Jour Kron Ent., 19 
(1.926), No. Jf, pp. 6i8~6tj0, fi(/. 1 ). — The author presents a graph showing tlKi 
survival expectancies ol t\\o common sp(‘('ics, namely, llu' appl(‘ aphid and 
the “green bug” of the grain tields {Toiropicra grnmuuim Rond.). 

The spruce gall-aphid (Adclges ahictis Kaltenhach), (j. W. IIekrick ami 
T. Tanaka (Ncid }'o>/c EovneU Eta. liul. (1926), pp. 11, /ips. d).™Tlie 
authors discuss the history, distrihntion, and injury, ami the seiontifie and 
common names of A. nbiciis, describe th(‘ forms, and deal with the life his- 
tory, i)artheriogeneti(' development, and control <»f this insect, which is a source 
of injury particularly in New York, Pennsylvania, and the New England States. 

It is reported that in conlnd work a 55()-ft. hedge which liad been abundantly 
infested with the aphid was tlioronghly sju'ayed on lH»th sich^s on April 9, 1924, 
with powdered lime sulfur at the rate of 10 5 Ihs. to 50 gal. of water, with 
the result that not a single developing fresh gall was found throughout the 
seasonj* On April 21, 1024, another hedge was sprayed with Sunoco oil at the 
rate of 1 part to 20 parts of warm water, and very satisfactory results were 
obtained from the readily emnlsified oil The thorough aiailication of 1 qt. 
of Scalecide to 2(1 qt. of water on April 6 gave very satisfactory results, not 
a single tiow gall having been observed on th(‘ tn^es during th(‘ summer and 
fall. There was no evidence' of any injnr> te> tlio tiee when applied during 
the spring of the yinir at Him strength The aiitlior considers tlie e\iden<’e 
obtained to indieati' that this miseihle oil m nearly w speeiffe in destroying the 
spruce gall aphid. 

An apparently new sugar-cane mealybug, II. Mokribon (Jour. Agi. AV- 
search [U. E.], .33 (1926), No. S, pp 737-759. fig 1 ). — Under the name Eipersia 
radicicota the author describes a new species of mealybug injurious to sugar 
cane in certain localities in Gnba through its attJiek ujion the roots It has 
also been taken on the roots of ErJunocJiJoa colon urn at Raragna. (.'amagney, 
(Tiba. 

The dusky leaf roller [Amorbia huinerosaiia (jlem.l, S. AV. Frort (/Taa- 
sylvania Eta. BuJ. 205 (1926), pp. 15, figs. 11 ). — This is an account of a lejiidoi)- 
teran which has of i*ecent years caused considerable injury to apples in Penn- 
sylvania. It feeds upon a number of plants, but the apple seems to be the 
only host on which it inflicts serious injury. Records show it to be generally 
distributed throughout the eastern United States. The larvae roll the leaves 
and feed on both foliage and fruit, the deep cavities eaten in tjie fruit seriously 
affecting Its quality. It has hut one broo^ a year, and hibernates In the pupal 
stage. Three hymenopterous parasites, namely, Epirhimlus aJriccps Ashm., 
Glypia phoxoplcridh AVeed, and Glypta n. sp., have been roared from the 
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larvae Late summer and early fall applications of an arsenical poison seem 
to offer the best means of control. 

The seasonal history and food habits of the tobacco budworm, Heliothis 
virescens Fab., in the southern tobacco* growiiij^^’ ree^ion, F. S. CiiAMiiEitLiN 
and J. N. Teniiet {Jour. Ikon. EnL. U) {UnG), No. h. pp. fly. i).— This 

is an ac(*ount of tli(‘ s(‘a^'onal liistory and food ot H. 'iirescens in the 

southern toba(*co-,i(ro\vin^ region Th(‘ i)esl is usually piesent from the first ol 
April niilil the miildlc of October, durinj^ wliicli jK'riod tliere are four broods. 
Tobacco and h(‘j;aarw(‘cd me the food planl.N of major importance. Control 
measures hav(‘ Iumui reported in an (‘arlier notiMl publication by Morg'an ami 
AIcDonon.i^h ( i'l S U, .'IT, p. r»d.“> i //. oh.sofi in !s sjiul to b(‘ only rarely foniui 
oil tobac<*o in tln^ south(‘i*u tol»acco-/i:rowini; reaion 

[Insecticide tests at the Kcnitiicky Stali(niJ (Koih/oku Sta. h*jJ. pt. 1, 

p. Jo ). — Of various insecticides tested for control of tlie ^lexjcan bean beetle, 
the best ri'sults wtae obtiUiK‘d trom ( ah ium ursiaiate 1 part and liydrated lime 
P jiarts, onl^ 2 [ku cent of the plants bein,ir injunHl wlnm finally examined. 

Fliiorid(‘s versus tluosilicates as insecticid(‘s, S. !\l vhco\ nc ii (Science, G^f 
{IG2G), No. KutO, p 151}),- UeferririLc to an article by Ibauk, i)re\ionsly noted 
[E S. K, 55. p (>5S), it is maintained that tbe antlior’s eaily invest i.^at ion 
im'lu(l(*d I lie first scimitilically planned exiu-rimcmt with tlie lluosilieates for 
tlie control of the Mi'xe an Ixs'in In^eth* by dnstinp:. 

The s(|iiasli be<‘tl<‘ in Arizona, occurrence and pr(d)able inaniicr of intro- 
duction, ,1. U. DoiToiAss (Joui. Econ Eot.. VJ (1920), No. //, pp GS2-G35 ). — 
During 1021 ihe s({nash be(‘tIo appeared in ili(‘ vieinity of J>oimla,>. Aiiz, and 
slowly exfemli'd its raiu;(' until 1021, when it covered about (15 square miles. 
Dni'in^ 1025 the insect was not lound within (he previously infested area, ami 
It is believed Hint a di‘fici(*ncy in pHH'ii)itation I’oinhined with an increa>e in the 
iiK'an temixu'iit Iliac may liave b(*<m re^ponsihU^ for the disappearance of the 
p(vd. The h(‘ctl(‘ dItT(Ms from the iiorOicrn (»r ea 'U^rn form 

Metal barriers as protective devices auainst the savv-too(h(ni j^rain beetle, 
.1. C IlAMiix and W T> Hfin iJonr ikon lint . 19 (1920). Ao. pp. GiS^-G2'j, 
pi. i) --Laboratory ('XiK'riments H‘ported np(»n indicate tliat, under certain con- 
ditions, ('crtain typ(*s of imdal barruu’s may affoid to raisins a liij^li de^u’ee of 
protection frmn the saw'-t<»oth»Ml ^rain bi'eth* A piadiniinary report has been 
iiot(‘d (E S. K , 51. \K r,f,2). 

The Acalypha tlea beetle (Crejndodera atrivtuitris Melsh.) , W. V, IIaldi f 
\Jour. Econ. Ent . 19 (1920). No pp G2Ji-G22).- — This tlea beetle, wdiieh bas 
loiii^ iHH*n known to cat wild A(‘alypba, recently did marked damage to orna- 
iiK'iital Np<*(‘ies of (lu genus at tbe Ujiiversity of Illinois Odie first tliree stages 
are sjMmt in the giound about the plants, tbe larva feeding mi tlie roots. Tw*o 
generations ar(‘ believinl to develop (‘ach year at Vrhanu, 111. tlie winter being 
passed in the adult stage A small liymenoptermis jairasite wa^ obtained from 
tbe adults. 

The concentration of wireworins by baits before soil fumigation with 
calcium cyanide, K. K Ompbei.l (Jour. Econ. Ent, 19 (1920), No. Jp pp. 630- 
01/2). — In this further report on the use of calcium cyanide (E. S. II., 52, p. 856), 
the author finds that applications of from 200 to 200 lbs. of the granular 
form to the acre with a grain drill under certain conditions will kill a high 
l>ercentage of tbe wirew,orms. but that ordinarily this treatment js too ex- 
pensive for commercial use. Therefore, advantage was taken of the fact that 
wirewmrms will collect in rows or hills of seeds, and several kinds of seeds w'ere 
planted as baits to concentrate the wireworms in rows. It was found that by 
this method a fairly heavy dosag(' (*an b(' ai)pli'*d to the haiftsl rows, and tlie 
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amount required to the acre will be considerably less than in broadcast treat- 
ment Oonsidering the lethal effect and the cost^ from 5 to 5.5 lbs. per 1,000-ft. 
row was found to be the most satisfactory amount of calcium cyanide. The 
percentage of wireworms attracted to the baits decreased as the width of the 
rows Increased, being 00 per cent for 2-ft. rows and 80 per cent for 4-ft. rows. 

The clover root borer, L. P. Rookwood (T/. 8. Depi. Apr, Bui, 1^26 (1926) t 
pp, 46, tig». 15), — This is a report of studies of Hylastlnus ohsourus, which has 
been under observation for the last several years at the field station of the 
Cereal and Forage Insect DivKion of the Rureau of Entomology at Forest 
Grove, Greg. In the course of the luvestigatiou many new data on tlie biononues 
of the insect have been accumulated and are here presented in an attempt to 
correlate them with previously published records and with unpublished notes 
from the bureau files. The author deals with the synonymy, habits of related 
species, economic history, distribution, seasonal history, life history, sexual de- 
velopment, number of general ion rate of reproduction, ecology, damage, 
natural enemies, and control, and gives descrii)tions of the several stages in the 
life of the borer. A of 50 references to the literature is included. 

Becoinmoiidatioiis regarding boll weevil work, J. E Mills ( in Jour. 
Boon. Ent,, 10 (1926), No, pp. 601, 602). — ^This is an abstract of recommenda- 
tions presented at the annual convention of the Cotton Slatt's EntomoloifKts, 
held at Atlanta, Ga , In Fehiuarv, 1920. 

Cotton boll growth in relation to boll weevil injury, E. W. Dunnaiu (Jour, 
Econ, Ent,, 19 (1926), No 4, pp. 580-59S), — While studying the boll weevil, the 
author found that as cotton bolls grow' older they are less susceptible to injury 
Of the varieties of cotton used, namely, Dixie Triumph, Webber 40. and Humco 
Cleveland, the first mentioned was the most and the last the least susceptible 
There was no correlation between the mimher of feeding puncdncs ov the 
number of egg punctures and the percentage of cotton loss; nor was tliere any 
relation betwwn the thickness of hull and susceptibility to wi'evil damage, in 
spite of the fact that the weevils lay fewer eggs in the thick-hulled varleti(*^. 
The determining factor apiienrs to be the hardness of bolls, because varieties 
with the hardest bolls, as determined by the numlier of grams pressure rcspiired 
to puncture them, show als*. the smallest peicentage of ('oiton hxs 

The breeding of boll weevils from infestecl cotton squares, K. Gujauj 
(Jour, Econ, Ent., 10 (1026), i\o. pp, 503-509, figs, 2). — This is a report on the 
rearing of boll weevils for u^e in toxicity w'^ork of the Chemical Warfare Serv- 
ice of the D. S. Army. 

Comparative tests with sodium fluosllicate and calcium arsenate for the 
control of the cotton boll weevil (Anthononius grandis), M. K. Osbitrn 
(Jour, Econ. Ent., 19 (1926), No, pp. 643, 644) • — lo field and cage tests con- 
ducted at the Upper Coastal Plain Substation, Rocky Mount. N. C., sodium 
fluosllicate was more effective against the boil weevil than calcium arsenate, 
and reached its effectiveness in less than half the time. An average control of 
80 per cent was attained in 24 hours, when maximum effect was reached, 
while 48 hours w''ere necessary for a control of 69 per cent with calcium 
arsenate. Sodium fluosilicate appeared to act as a repellent as well as an 
insecticide. 

Progress report of work of the Chemical Warfare Service on the boll 
weevil (Anthonomus grandis), H. W. Walker and J. E. Mills (Abs. in Jour. 
Econ, Ent., 19 (1926), No. 4i PP* bW, 601). — ^Thls is an abstract of a paper pre- 
sented by the authors at the annual convention of the Cotton States Entomolo- 
gists, held at Atlanta, Ga„ in February, 1926. They report that preliminary 
tests were made of some 1,000 poisons or poisonous mixtures, in which a total 



1087] 


ANIMAL PBODTJOSION 


159 


af over 100,000 weevils were used* About 50 of the materials showed a tox- 
icity equal to or greater than calcium arsenate, and of these above 20 showed 
little or no Injury to the cotton plant Barium, lead, zinc, mercury, and to a 
less extent iron showed some measure of toxicity to the boll weevil when 
combined with other chemical groups in themselves harmless, and the tox- 
i(‘ity of these metals seemed, in general, to he retained when combined with 
arsenic and to Increase the toxicity of the resulting arsenical. Sodium fluo- 
silicate, barium fluoride, and cryolite seemed to be equally as effective as cal- 
cium arsenate on a volume for volume babJS. Every ('ffort should be made to 
decrease the specific gravities of these compounds so as to give them the same 
covering power as the calcium arsenate. The authors believe that an advan- 
tage is gained in reducing the percentage of arsenic in calcium arsenate and 
using a larger amount per acre. It is pointed out that high concentrations 
of toxic gases are inetTe(‘tivc against the weevil, due to Its apparent ability to 
suspend breathing more or less at will. 

The “ cloud drift ” versus the regular method of dusting, \V. K. Hinds 
in Jour. Econ. Ent., 19 (1926), Eo. pp. 607, 60H) —Thi*^ is an abstract of 
n paiier, reiiortiiig upon a test made at the Louisiana Experiment Htiitions in 
1925, which indicated that the (dond-drift method will be limited in usefulness 
by the narrow range of atmosplieric conditi(*iis within which it can be applied, 
but tliat when these conditions do occur and the direction of the drift i*:? across 
the rows, advantage may be taken of the cloud-drift method to save at least 
one lialf the time recpiired for making the application Iw tlie UMial t*very-row 
In'atim’iit, 

Water-carriers versus ncctar-carriers, (). W L\kk iJ<ntr. Econ Ent., 19 
{1926), No Jf, pp 676-664, fffs. 7 ). — In this contribution Inan the Iowa Experi- 
ment Station, it is pointed out that water carneib may bo distinguished from 
neclar carriers by gently pressing on the ahdoinon ol (lie loadisl b(^e widle it 
held fast on a sheet of filter paper If the disg )rge(l honey-sac contents is 
nectar a translucent spot will be produced on the tilt(T paiH‘r. where a*®, if it 
is only \vat(»r no such spot will remain upon dr;\ing No suitable chemical test 
was found. Individuals sel<‘cted by means of this t( showed that nectar 
(arriers w’orKing on white sweet < lover n'quiusl on the average one-half to 
three quarters of an hour to make a round tiip, wliih' watiT cariKu*^, obtaining 
tluir loads within oO \ds o1 the aptary, compUded tluor round tiip-^ in five 
minutes on 11u‘ average. 

A brief history of the sticktight flea and the fowl lick in the rnlted 
States, L). i\ Patiman (Jour, E(Ofi IJnt., 19 {1926), Ao. }. pp 6}// -6'}*^)^ — The 
autlior discusses the probable origin and siiread ut these two pests, and pre- 
sents a list of host animals for each species together with the most iipp udunt 
biological data relating to eacli. 

ANIMAL PKODUCTION 

The mutual iiilliience of the proportion of the several nutrients in feeds 
oil their digestibility, — I, Crude fiber — the digestibility of rations contain- 
ing varying amounts of alfalfa and paper pulp, H W. Tittts {Nuc Me,mvo 
^ta. BuL 153 {1926)^ pp, 52, fign. t^).— The complete results of the investigation 
of the effect of fiber on the digestibility of alfalfa hay previously noted (E. 
S, E., 55, p. 465) are presented. 

Katlons consisting of first cutting alfalfa hay, and alfalfa with a high- 
grade filter paper pulp known as Ocllomass making up 15, 30, 45, and CO per 
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ceiit of the ration were each fed to 5 steers in two lO-day digestion periods. 
The following table shows the average apparent digestibility of the different 
rations, exelnding the results whieh appemred to be ('rroneoits : 

Apparent digeatlbility of rations containing various amounts of alfalfa and 

paper pulp 


Ration 


1 -.-. 


Ingredienta 

roelficionls of (ligostibility 

Alfalfa 

CVllo- 

mass 

Dry Orgaiiio’ | Pro- 

matter 1 innttei | 1 tein 

1 ! ! 

Non- ' Elhor 

Per cent 

Per cent 

Pei lent^Per cnii'Pei cent Pti cenUPer cent\I'eT cent'Pn cent 

100 

0 

50 72 i {)() 80 1 71 97 1 70 71 

78 00 1 34 27 j 72 91 

85 

15 

GJ 85 j 62 97 68 J2 ' 67 22 

72 59 ; 28 68 i 71 SI 

70 

' 30 

(.6 12 1 67 62 I 64 10 i 62 41 

71 57 ' 26 59 j 7! 26 

55 

i 4.5 

67 81 1 69 ()6 1 53 55 : 54 61 

48 38 , l.{ 70 1 60 83 

40 ; 

! 1,0 

69 20 1 70 98 i 38 40 ! 11 98 

! 

21 56 7 21 i 68 3! 

1 


Crude I 
dber I 


Ash 


Per cmi\PfT cent 
4i 76 7)0 41 

7)4 67 I 50. 8.4 

66. (>2 : 47 97 

71 88 j 40 m 

74 43 34 92 


A study of the etfeet ot the Cellouiass en the u]d>ai*(‘nt dig(‘stibility of the < oii- 
stituents of the altalta intheated that Olloina.ss iii) to do per eeiit of the total 
ration had no sigiiiheant elTecl on the a]>i)areiit dig('‘djbility of the d»y matter, 
organic matter, and nitrogen-free extract of tlie alfalfa. Ulan Cellomas.s 
made up 60 tier cent ot tlie ration, the dig<'stil>ility of the organii* matter 
appt'arcfl to be depressed 

When over 30 ]>er eent of the ration consisted of (’dlomass the apparent 
digestibility of the ash was lowex^ed. As the pereentage of (’(dionmss was in- 
creased the digestibility of tin* ether extract cd the aifalla was rather uni- 
formly depressed, though it is sugg<‘,sted that this may not Jiave Ixmmi directly 
caused by the Cellomass Tin* results with tlie crude liber showed some 
irregularity, as did the total carbohydrates ol tiie alfalfa. liuTcnsing the 
percentage of Ollonias.s in the ration decreasix] die iligt'Mihild.v of die fiber 
at first, then inerea.sed it, and tinjilly deereasixl it. The appatenl digestibility 
of die total nitrogen of die alfalfa dropjied from aj)pro\iniately 72 tier eent to 
approximately 38.4 jier cent as the amount of die librons substance was in- 
creased from 0 to 60 i>er cent, but wlien correct <'d for mi'tabolic iiitrogiai the 
true digestibility ajipt'ars not to liave been \ei'.v niiu li alfceted. In gcniTul the 
apparent digestibility of the total nutrients incrts'ued as th(‘ nuiritive ratio 
changed from 1 ; 3 3>7 to 1:7.02 and decrea.'-ed as dx' null id ve ratio became 
greater. 

The apparent digestibility of tbo organic matter, crude fiber, and nitrogen- 
free extract of tlie mixed feed.s wa.s approxinialely tbo same as was (*alculated 
for these nutrients, but as the amount of fiber in the ration was increased the 
digestibility of tin* ash, ether extract, and crudi' jirolcin ol the mixed feeds 
became les.s than was cab uiated. The ‘»plimum nutritive ratio for dige.stlhility 
of the several ingredients of the mixed feeils was found to be approximatei> 
1 : 7 . 9 . 

The retention of nitrogen by the steers increased as the percentage of Cidlomass 
was incnaised up to 45 per eenl, but wlum greater than 45 per cent there was a 
decrease in the amount of nitrogen r(*tuined. 

From the results of the investigation it is concluded that the substitution of 
up to 45 per cent of lignin-free cellulose for an eiiual weight of alfalfa In a 
ration consisting solely of alfalfa does not affect the apparent digestibility of 
the carbohydrate portion of the mixed feed to any marked degree. It very 
greatly decreases the apparent though not the true digestibility of ilie crude 
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protein of the mixed feed, and causes a greater retention of nitrogen from a 
given vi^eight of feed, resulting in a mixed feed producing larger gains in live 
weight per unit of eaten. 

The composition of the gains In weight and the utilization of food energy 
in growing rats, H. H. Mitchell and G. G. Cabman {Amer. Jour. Physiol., 76 
(1926), No. 2, pp. 6,98-410). — In studying the composition of the gains made by 
rats, the composition of the carcass (minus the contents of the intestinal tract) 
of individuals from the different litters selected from exiKeriments previously 
noted (El S. R., 55, p. 794) was compared with the analy.ses of the experi- 
mental animals at the conclusion of tlie feeding period. The results for the 
individual animals are tabulated, showing the sex, age, live and empty weights, 
and percentage comiK)siti()n and calcnlnt(*d amounts of dry matter, ether 
extract, ash, total nitrogen, and energy in the empty carcass and in the gains 
(d' each. The analyses of the check animals agreed fairly well except for 
ether extract and gross encu’gy, whhdi showed considerable variability in rats 
from different litters. The composition of the gains appeared to vary widely, 
even though the same ration was consumed and the rates of gain were similar. 
Individuals from the same litter showed wide differences In one case 2 rats 
gained 1 50 and 158 gm. in the same time and with approximately the same 
food oonKumption, but the energy value per gram of gain of one was 3.04 
c alories and of the other 1.05 calories. 

Tlu* iiercontage of the total metabolizable energy of the ration that was 
accoimtc'd for as used in bas^il beat production and ns body increases is tabu- 
lated for each rat fed. The utilization of the energy by individuals within the 
same Utter generally showed good agremiient, though there was con^^iderable 
variation between tlie litters In genm-al, from 00 to 75 per camt of the 
metabolizable energy was accounted for The energy stored in th(‘ )>ody 
constituted only from 0 to 10 per cent of the metabolizable energy consumed. 
In all the litters exce]>t one the females consistently stored the lowest per- 
centages, indicaling (liat ilie females’ voluntary activity w’as greater than that 
of the males. 

I’lie siytH'ilic dynamic eff(H.'t of food in the growing rat apfKnirs to be small. 
Data from another expiuiineih are piestaited to sliow’ that wliile on a mainte- 
nance ration tins ciTcct is probaiiy inappreciable 

Growth and development with special reference to domestic animals.-™ 
II, A new method for incasnring surface area and its utilization to deter- 
mine the relation between growth in surface ar(‘a and growth in W'cight 
and skeletal growth in dairy cattle, S. Rkody and El (\ E^ltinc. ^7cL 

Rosearoh liiil. S,9 (f.O’Jfi), pp. 5-1S. fiys 12). — This bulletin presents essentijil].\ 
ilie same material as was previously iniblished by the junior author (EL S, K., 
55, p. 975) wdth the addition of data showing the relation between surface 
area and \veigbt and linear dimensions. The formula in wiiich *8.4 

is the surface area, W is weight or linear dimensions, and V and n are con- 
stants, W'as found to rei>res(*nt accurately the relation between area and 
weight when a“™().5B; area and height at withers w^hen n=0,24 ; area and 
heart girth when a™ 1.6; and area and length of body wiien a =1.7. 

The influence of the environ mental temperature on the heat production 
of cattle, 10. B. E^orbes, W. W. Braman, M, Kriss, kt al. (Jour. Ayr. Renearch 
\U. /Si.], SB (1926), No. 6, pp. 579-589) — Since a review’ and recalculation of the 
energy metabolism work at the I’ennsylvania Institute of Animal Nulrition 
indicated that a steer which had been sheared produced more heat as measured 
in the calorimeter at 13,5“ C. than at 19.0® in 3 repetitions at these temitera- 
tures, an experiment was conducted with one shorn and one unshorn steer, both 
of w^hlch were fasting. 



162 


EXPEEIMENt STATION BECORD 


[Vol.56 


At temperatures of i;i.(58, 15.70, 18.26, and 22.00® tlie 24-l:iour Beat produc- 
tion corrected to the standard day for the shorn steer was 8,243, 7,989, 7,619, 
and 6,806 calories, respectively. At temperatures of 15.64, 18.46, 21.61, and 
14.16®, the 24-hour heat production of the steer carrying a full coat of hair 
was 6,322, 6,430, 6,453, and 6,180 calories, respectively. The results indicate 
that the 3 temperatures below 22.06® were below the critical temperatures 
for the shorn animal, while at least all those above 15.54° were above the criti- 
cal temperature for the haired anUnal, though the data suggests that there 
may have been a slight expenditure of energy r(‘suUing from an efl'ort to keep 
cool. 

With both animals the relative amount of heat given olf as latent heat of 
water vapor increased as the temperature rose, but was much more pronounced 
with the steer having the full coat of hair. 

The average heat i)roduction of a fasting steer with its full winter coat was 
18.01 calories per kilogram of live weight and 1,457 calories i)er square meter 
of body surface. The decrease of heat production per degrqe centigrade of 
rise in temperature below the critical was 36 calories per square meter of 
body surface, or approximately 2.5 i)er cent of the fasting kataboHsm. 

The fasting katabolism of dry cows, E. B. Fokuks, J. A. Fkies, W. W. Bra- 
man, and M. Keiss {Jour. Agr. Research [IJ. 8’. 1, S3 (1926), No. 6, pp. 591-595 ). — 
Data are presented giving the beat production as determined in the calorimeter 
at the Pennsylvania Institute of Animal Nutrition of dry cows which were 
fasted for from 3 to 8.5 days. Other data presented include the total and empty 
live weights of the animals, surface area, heat production per unit of weight 
and per unit of body surface, latent heat of water vapor, and temjierature of 
the chamber. 

Although 4 of the 5 experiments were conducted with ditfeient individuals, 
and the heat production depends on both the basal metabolism and the normal 
activity in the stall, nevertheless the heat i)rodu<‘tion per standard day per unit 
of body surface was relatively uniform. 

Beef cattle on the ranch (Montana &ta. Rpt. 1925, p. Ji9 ). — Experiments 
conducted at the substation at Havre have indicated that such feeds as corn 
fodder, silage, and straw fed in combination would maintain breeding cows 
during the winter in as good eondition as the more exiK?n.sive ration of alfalfa 
hay and cottonseed cake. Cows maintained on the cheaper ration have also 
produced as many and as large calves. Ja llie.se te.sts, which have been con- 
ducted over a number of years, covv.s 8 to 0 years old have produced calves 
which are heavier at weaning than have joungor or older cows. 

Steer feeding: Substituting a legume hay for corn silage toward the 
end of the feeding period, E. S. Good and L. .1. Horlaciter (KeiHucky f^ta. 
Bui, 264 (1926), pp. 3-27). — The results of the 3 years’ experiments in which 
clover or alfalfa hay replaced the corn silage in the ration of fattening 2-year- 
old steers toward the end of the fc^cding period (E. S. It., 54, p. 359) are 
brought together and summarized. The combined results show that in cases 
where silage gives out before the steers are fat a legume hay may be sub- 
stituted for the silage with satisfactory results, though steers receiving silage 
throughout the entire feeding period showed somewhat greater returns than 
when legume hay was substituted during the latter part of the feeding period. 
In two of the three experiments legume hay produced more rapid gains and 
slightly fatter animals which brought a higher selling price, but the relatively 
high price of hay resulted in smaller net returns. 

Wintering steers with and without corn silage preparatory to finishing 
on grass without grain, E. S. Good (Kentucky Sta. But. 267 (1926), pp, 
73-93), — The results are given of three te.st8 of the ability of steers to gain on 
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bine grass pasture without grain after being wintered on grain and hay 
rations with and without corn silage, a brief account of which was previously 
noted (E. S. R., 39, p. 475). 

In the two experiments in which 2-year-ol<l feeders were used and sold for 
slaughter off pasture, those which received corn silage made 20 and 66 per 
cent larger gains, resi)ectively, on grass the following summer than those 
\vhi(*h were wintered without silage. In the third experiment, in which 
yearlings were wintered and sold as feeders off pasture, the steers receiving 
silage made 20.4 ixir cent less gain on pasture than those not receiving silage. 

In the first experiment the combined winter and summer gains were prac- 
tically the same for both lots, but in the other two experiments the combined 
gains were 16.6 and 4.5 per cent greater for those receiving silage. The calcu- 
lated costs of gain w^ere greater on the rations not including silage in all lots. 
It proved more profitable to feed a heavy silage ration with little or no corn 
than to allow a heavy feed of corn and a minimum amount of silage for 
wintering. 

Effect of winter rations on gains of calves marketed as 3-year-old steers, 
K. W. Sheets and R. H. Tu('k\viixfr S. Hept Apr. Buh j(//SJ (1020) y pp. 11 j 
fips 5). — In (‘ontinuing the sludnss of beef ]>roduclion problems in the Appa- 
iachian region in (‘(ieijeratiori with tlie West Virginia Experiment Station (E. 
S R., 51, p 772), three lots of 30 <‘alves each were kept from the time of 
weaning until marketing ai 3 y(‘ars of age. The rations during the first winter 
r’onsisted of clover hay, corn silage, and wheat straw: cottonse^Ml meal, corn 
dlage, and wheat straw: and mixed hay and grain At the (uid of the first 
gear's pasturing season each of the 3 lots was again divided into 3 sublots 
and was wintered on rations of clover hay, corn silage, and wheat straw; 
(‘ottonsei'd meal, corn silag(*, and wheat straw; and mixed hay, corn silage 
and wheat straw All were finishcM] on cottons^'ed meal, corn silage, and wheat 
straw with gras^i. 

The results showed that there were relatively small differerK'Os in the gains 
made by the steers in the 9 different lots, hut all showed a pronounced loss in 
weight from about October 16, when frost occurred, until the cattle were 
placed in winter (juarters This bws of weight in the ycsarlings was not made 
up until the end of the following winter feeding ]»eriod. 

Baby-beef feeding and grazing experiment, M. Jai oh (Tennessee S^ta. Rpt. 
1925, p. Ilf ). — Tlic results of this pr(»Ject, which was started in the fall of 1923 
and completed in the siimrrKu* of 1925, with 50 native (Teiiiiessoe) calves and 
50 Texas calves, indicated that oat straw and corn stover when fed with com 
silage and cottonseed meal to calves and yearlings were as satisfactory as 
alfalfa hay for producing gams and were much more economical. The alfalfa- 
fed cattle i>roduced the largest gains during the winter, but those receiving 
oat straw and corn stover made the greatest gains during the summer. 

An analysis of the results indicated that it is liottor to finish calves for 
baby beef the first summer after wintering than to carry them through the 
second winter and finish on gras,s. 

[Experiments with sheep at the Kentucky Station] {Kentucky Sta, Rpt, 
1925, pt. i, pp, 18, 19 ), — The results of the following experiments are briefly 
reported : 

Rattening spring Uimhs on pasture, — In a comparison of blue grass pasture 
and a mixture of oats and rape for fattening spring lambs, 22 spring lambs 
were divided into 2 lots. Both his received a supplemental grain mixture of 
rolliH.! oats, bran, and linseed oil meal. Both lots of lambs made average gains 
of 3.5 lbs. each in 28 day.s. 
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€omp(truon of gaim in sheared and ninsheareil lambs. — In this comparison 
13 sheared lambs made an averajcre gain of 3.5 lbs. in 28 days, while 7 unsheared 
lambs made an average gain of G lbs. in the same period. 

Fattening late native lamh^i. — In a feeding period from July 0 to August 18, 
36 lambs drenched with (‘oppcT sulfate for stomach worms made an average 
gain of 12,2 lbs., as compared with 7 lbs, tjs the average gain of an equal 
number of undrenched lambs. 

Culling the flock to improve %vool production {^^<)ntana t^ta. Rpt. 1V25, 
pp. id, 17). — The correlations of the first, second, and third fleeces with the 
fourth fleece of range ewes have been calculated as 0.2i)±0.000, O.Gt)±0.023, 
and 0.82±().014, resixx-thely, which indicate iimi tlie flrst fleece is an unreliable 
indicator of the fourth fleece, but that the second and third fleeces furnish 
much more .satisfactory indicators of a cw(‘’s ability as a wool producer. 

Crossbreeding Merino ewes and Dorset X Merino Fj ewes with mutton 
rams, W. L. Henning {Pennsylvayiia Sta. Uni. 201/ (1026), p, IS, fig. 1). — In a 
test of the desirability of pun'bred and grade Mcniiio ewes when mated with 
a Dorset ram and Dorset X iMerino Fj ewes mated wilh a purebred Southdown 
ram for the production of hothouse lambs, it was found that the crossbred 
laml'>s were very suitable for this ))urpo.>e from the .standpoint of eonformatiou, 
quick fattening, and desirable quality. 

Pig feeding experiments, J. M. Scott (Florida Sla. Rpt. 1920, pp. IS, 11/). — 
Four lots of 4 pigs, fed for 130 days on rations of ground corn only, ground 
corn and tankage 10:1 seif-fed, ground corn and peanut meal without hulls 
2:1, and ground corn and i>c'aiuit meal 1:1, niadc^ average daily gains of 
0.68, 1.35, 0.84, and 0.00 lbs., respectively. The carcasses wtu'e examined for 
hardness at the conclusion of tJici experiments, but Ibc' ri'sults were somewhat 
conflicting. 

Similar results were obtainc'd in another cixperiment in which 4 pigs were 
fed on corn and peanut meal with a little skim milk. 

[Experiments with swine at the Kentucky Station] (Keniuckg Hla. Rpi 
1925, pt. 1, p. 17). — No advantage was apparent in the rate of gain of pigs re- 
ceiving the worm treatment as compared with pigs receiving no such treatment. 
Creamery buttermilk ]>roduced more economical and more rapid gains than 
semisolid buttermilk or water as a supplement to a grain mixture. Hemisolid 
buttermilk was not as effective as the worm capsule in expelling roundworms 
from pigs. 

The results of another experiment indicated that mineral mixtures were 
desirable as supplements to corn alone or corn and soy beans hogged down. A 
bone meal mixture was found to produce more rapid and more economical gains 
than a phosi)hate mineral mixture. Suit likewise stimulated the rate of gain 
made by pigs hogging down corn as compared with lots receiving no sup- 
plement, but tankage was not benefited by the addition of salt and limestone, 
though a good mineral supplement was almost equal to tankage when fed to 
hogs hogging down corn. 

[Swine feeding experiments at the Montana Station] (Montana 8ta. Rpt 
1925, pp. 18, 19). — The results of two experiments are briefly reported. 

Value of supplements in feeding swine. — The addition of various supplements 
to a basal ration of ground barley and alfalfa hay indicated that the basal 
ration was deficient in protein and vitamins and probably in calcium and phos- 
phorus. 

In another experiment bone meal added to the basal ration produced very 
satisfactory results, as the feeding of I lb. of this substance saved 17.25 lbs. of 
barley as calculated from the feed required to produce o unit of gain. 
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In another experiment hulMess barley fed with alfalfa hay seemed to be 20 
per cent more valuable for the production of gains than hull barley. 

An eeonomiml method of feeding pign on alfalfa paMure, — Spring i)igs fed a 
limited grain ration during the pasture season were found to require less grain 
to attain a weight of 200 lbs. than when fed a full grain ration on pasture, or 
wlien no grain was fed during the pasturing seaj^oii. A lirnited amount of tank- 
age during the linisliiiig period inereased the rat(‘ and economy of gain. The 
lecoinmended grain ration to be fed with pasture was 1 to 1.5 lbs. per head 
(iaily. 

[Kxperiiiieiits in swine feeding iit the l\uinsylvaiiia Station], M. F. 
Grimes {Peunsyltania KO;. Ilul. 2()Jf iHm), pp IS, iJf, fig. I).-~qqie results of 
the following experiments are hrietl.v iej>orled: 

Forage irop.^ far pmx.-^-in a eompari'^on of rniK% (•ats and peas, alfalfa, and 
Sudan grass, i-ncre plats supplemented \vith a 2 5 per cent ration of corn and 
tankage 10:1 provid(Ml suili(*ieiit feed for 20 pigs over a period of 78 days in 
the rape, alfalfa, and Sudan grass groups. Oats and peas, however, only lasted 
57 days. The groups ranked in the following order in the rate and e('onomy at 
which gains were prodiieiMl : Rape, alfalfa, Sudan grass, and oats and peas. 
White pigs in all lots showed som(‘ sun scald except for tho.se on alfalfa 

lly produriH far faflnnng HnineSu continuing the studies of bakery by- 
lirodiK Is (F. S. R., 52, p 27(G, brearl and mixed crackers were compared with 
rations of corn and tankaac, and eern, t.inkage, and minerals, with rape pasture 
in all lots. OOie rate of gain in the ditlerent lots was very similar. 

Fatenmg ration^ fat sirtne {dry b>/ ) — The results of this test, which is a 
dui)li<*at(' ot that i>ri‘\iousIy noted (F. S, R., 51, p. 5d(i) do not entirel.v agree 
with the pr(‘viou'' trial a.s to the value of minerals Barley and middlings pro- 
diiM'd gains af a higher cost than ('ombinaliojjs of corn with tankage, fish meal 
or pea-size oil cake. 

Winter rationy far hi<K)(l ,v — Sow?, made --a ti.s factory gains and were kept 
in good ('ondition with no apparent differeiue in tiie strength or size of the ]>igs 
in (he litters prodnred when fed on rations (»f car corn and ii.^li meal, ear corn 
and alfalfa hay: ear corn, lish meal, and wheat bran; and ear corn, fish meal, 
and gi*ound oats 

Tlie endogenous nitrogen <»r Inum ns ntleeted by inoUing, F W. A( Iversois, 
M. Blush, and F. F, Mrs.sKin, {Pf>u't)y Sir. 5 (/.h2h‘), Xo. Jf, pp, JSS-iei) — 
This and the following papei^ give more dtdaiied results of (he incomplete 
experiments iircviou: ly noted from the Ahbraska Experiment Station (F. S. R., 
54, 1 ). ,358). qnie methods and plan (d' the experiments dealing wdth tlie utiliza- 
tion of proteins were previously outlined (F. S. K., 50, p. r>7(*i). 

Detailed data .showing (he body weight, daily nitrogen excreted, and other 
information are lahnlated l(»r eacli ot (he CO experiments with 25 nonmolting 
birds, and for each of the 2.5 experiments with 2C molting birds. The average 
nitr(»gen exereiion daily on the nitrogen-free diets is also tabulated for each 
group according to the month in wliieh the exiieriment w^as eoiulucted. The 
daily endogenous nilrogeii prudiK'ed w^as relatively uniform in the ditTerent 
individuals and throughout the different months of the j^ear in both groups 
wdth few^ exceptions, but during molting the nitrogen excreted per unit of body 
weight was 00 per cent higher than for nonmolting birds. The average 
tigures were 144 mg tor nonmolting birds and 210 mg. for molting birds i)er 
kilogram of body wadglit daily. 

The effect of cystine on the endogenous nietabolisui of molting hens, 
C. W. Ackerson and M. J, Blish {Poultry 6 (1920), No, i, pp, 

In studying the effect of cystine on the endogenous nitrogen of molting birds. 
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3 series of exiieriments were conducted, using 4 molting birds in each. Two 
of the birds received small amounts of cystine in addition to the nitrogen- 
free diet. In the 3 experiments the molting birds not receiving cystine ex- 
creted an overage of 2:^9 nig. of nitrogen per kilogram of body weight daily, 
wiiile the nitrogen excretion was reduced to 137 mg. Tier kilogram of body 
weight by the feeding of small amounts of cystine, whi(*h supplied from 15 to 
19 mg. of nitrogen daily. The loss of body weight was also less when cystine 
was fed. The cystine thus exerted a protein-sparing effect entirely out of 
proportion to its nitrogen content 

The utilization of tfie proteins of corn by hens, 0. W. Ackerson and M. J. 
Blish {ronltr}/ Hoi., o No. 5, pp. 226~2S2 ). — The average utilization of 

the proteins of corn was (JS p^o'.cent when the ration consisted of whole yellow 
corn and su<j;ar together wUh iniiu'rnls and litter paper for bulk. This deter- 
mination was obtained by averaging tlie results of 43 trials with 25 mature 
nonmolting hens On making a proper <*or]'ection for tin' increased etidoge- 
noiis nltrogf'ii im'taboliMn of 12 nudlmg l)ir(is on (his ration the calcnlat(*d 
protein utilization was ldcnli<*al 

The antiscorbutic vitansin in poultry nutrition, S. M. Haitcf nod (\ W. 
Carrick {Poultry aS'cv., 5 iJ920), No. PP* J00~ 172. fiys. 2) - The results of 
experiments at the Indiana Experiment Station are pre.sented, which sho^^ 
that as much as 20 cc. of egg wliite or 15 c<*. of egg yolk daily would not cure 
or prevent the oecairrence of scurvy in guinea pigs receiving diets otherwise 
deficient in the antiscorbutic vitamin. Oliicks, however, grew normally on 
scorbutic rations, and th(‘ livcu’s and kidneys of such chicks contained abundant 
supplies of the antiscorbutic* snbstanc(' The authors interprtd these re- 
sults to indu'a{(^ that the chick r('<iuires the nntiscoi but i(‘ vUainin but that it 
is able to synthesize this vitamin within its own body. 

Concerning the growth of chicken.s raised without grit, G. I) IUkkner, 
,r. H, Maktix, aiul A. M. Peter (Poultry Kci . .7 {I02(>). ^o. 5, pp. 2()3-2(t8 ). — 
Two lots of 10 chicks each were kept confined from May 2, 1925, to January 1, 
1920, at the Xventin'ky Exjieriment {Station, for making a study of the need of 
growing chicks for grit. The feeds of the two lots, which were similar, included 
huttermilk, a grain mixfuie, niasli, gnam feed, and cod-li\cr oil. Sand at lirst 
and later gravel was su]>plie<l as grit to one h»t. Tiie bhv<‘ekly weights of (he 
individual chicks showed that there was no significant difference in the growth 
rate of the males and females in the two lots or in the egg production of the 
pullets. 

Analyses of the dropjiings for ash and residue insoluble in hydrochloric acid 
showed that larger amounts of both were luesent in the droppings from the 
birds receiving grit. The nature of the hydro<*hloric acid insoluhh* residue 
showed that considerable .sand was passing through the birds receiving it. Ash 
determinations of the contents of the gizzards at the contusion of the exjxu'i- 
ment showed that there was a very small amount of ash pre.siuit and nothing 
which could have served as a grinder in the gizzards of the birds which had 
received no sand. The gizzards of this lot were also slightly heavier than 
those of the other lot, indicating a possible (‘nlargement to overcome the lack 
of grit for grinding. Tt thus seems that grit is not essential to the growth and 
egg production of White Leghorn chicks up to 8 months of age. 

Does the growing chick require grit? R. M. Bethke and D. C. Kennakd 
(Poultry 5 (1926), No. 6, pp. 285-21W ). — The results of 3 experiments are 
re|>orted from the Ohio Experiment Station in which chicks wt^re successfully 
raised for from 12 to 28 weeks without access to grit. 

In the first exiieriment 2 lots of IS-day-old chicks, receiving coarse ground 
and fine ground feed, respectively, but without access to grit, averaged 340.6 
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nuci 395.JI gm. in weight at the end of the 12 weeks. Two coniparative lots 
having free access to granite grit averaged IhTtO and 972.5 gm., respectively, at 
Die same age. No abnormalitjes or iintritional disordta-s weui obs'erved aside 
from the fad that all birds showed a tendency toward constipation. 

In a second experiment 2 lots of chicks were used for comi>uring liquid 
skim milk fed ad libitum with 15 per cent dried buttermilk added to the basal 
ration, but no grit was fed to either grouji. At the age of 12 weeks, up to which 
time growth had luvn particularly successful on the liquid skim milk ration, 
all birds from both lots were divided int(» 2 groiiiis, one of wiiich was allowed 
access to grit up to 22 weeks of age. It is reported that both lots made normal 
growth with no signs of digestive or nutritional disturbances, and that laying 
was started between Die eighteenth and nineteoiitb week in each lot. At the 
fonclu^ioii of the experiment the binls >\ej'e killed and the digestive tracts 
examined No dilfeiamces were aiipareiit ex(*(‘pt that the giz/.ards of Die grit- 
it'd birds were from om^-fourtb to one-third filled vritli grit, while from 2 tt) 
10 particles of bard granular material were present in the gizzards of the 
oDier bii'ds. 

Iii a third exjierimeiit 2 lots of chicks were fed on miiNiin cloth during the 
lirsl 2 weeks and on 0 5 in. mesh hardware cloth up to 28 weeks of age. Grit 
was ftu'iiislied to one lot hut not to the other. A coarse ground mixture of 
veliow corn and A\h()l(‘ wlieat was Dal during the giaaiter part of this experi- 
ment The rate of growth and mortality was similar in the 2 lots, and the 
puili'ts started laying in both lots between the nineteenth and twentieth weeks. 
No grit was found in the gizzards of <‘otkerels killed at Die end of the six- 
U'lMidi week w'hi(*h Iwnl r(‘eeiv<‘d no grit during the experiment, and there was 
no apparent variation in th<‘ tliiekn(‘ss or fiimmv^s of tlH‘ gizzard musculature. 

From tli(* lesults of Dit'se cx[)erim(‘nls Du* aiitliors eoijolude Dial gut is at no 
licnetit to Die liirds tor grinding ]inrpos(“«;, the iiarur: ! ciaving being du(‘ to the 
ohukens' d('sir(‘ lor muK'rals. These re‘'Ulls are in agreenunit with those of 
lUukiicr, Martin, and Peter mited above. 

(jJrit rc<iiiireni<*uts of the growing chick, K !tl IlriiisK ami J>. i\ Ki nxmio 
{Ohio *S7(/. Jiimo. }Utl , tl Ao .7. p;i -'i’ll i.s js anntber account 

<ii the expennuMit noted above. 

'i’he iuUiiencc of <‘ertaiii feeds upon tin* production of spermatozoa by 
the dojiiestic cld<‘lven, A Gum r, <\ II MDOiroy. and 11 PhNgrirr {PouUnj 
r> {liUb), So. pp. IhS) —In experimentb eonductui at the Oklalioma 
F\]hTirnent Station, IS Wliite Ju'ghorn inuh's were given rations containing a 
basal mash pUm Mippleincnts in dilTermit bds of cubed white corn, cubed 
Nellow^ corn, cubed wiiiti* (*oni plus sprouted oats, and cubed w^iiite coin plus 
I per emit of cod liver oil mix(‘d with the imish. 

Semen was collected from tlu‘ cloaca of females after copiilatieii wDth these 
males and placed in pliysiological salt solution. The niuubt*rs of si>ermatozoa 
and Du* iKuventage of motile sptTinatozoa wa*re recorded. In Du' 1 Id samples 
of semen collected Die numbers of spermatozoa per cubic millimeter of semen 
ranged from 2,000 to 4,000, (K)0, and (ho iiereentuge of motile bj^erinatozoa from 
3 to 100 in the different individuals. The males receiving the most deficient 
rations produced fewer si>erni, but diffenaices in Die sexual activity of in- 
dividuals were not entirely ass(K‘lated wdlh van a Dons in Die ration. Tlio males 
which were more active sexually produced a larger percentage of w^eak and 
dead sj^erm. 

The weights of the testiele.s of each bird are tilso gi\en as determined at the 
conclusion of the exiieriment. 

The relation of the date of sexual maturity to egg production» H. Ij. 

Kkmpster {MiSHOuri 2U)se«rch Huh 8S (/,926‘i, pp. 2). - This is a 
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complete report of the Hliulien previously noted (K. S. R., p. 762), <lealiiiK 
with the relation between tbe date on whicli laying starts to the seasonal and 
annual egg production of 1,110 White Leghorns, trap nested over a pedod of 
7 years. The distribution of the birds according to the season of production 
including calculations of the usual statistical c<>nstants are presented. A third 
degree parabola was calculated to show the relation between the date of laying 
the first egg and the number or value of the eggs produced during the year. 
The correlation coefficients calculated with the date of maturity were annual 
egg production --0.2S52±0.0108, winter egg production -0 321 0.0158, summer 
egg production ““0.10230±0.021, rate of laying -0.1255:1.0.021, and date produc- 
tion ceased — 0.10()88±0.021. 

It is concluded that the optimum date of sexual maturity is approximately 
November 1, but in order that an optimum mean date of maturity be obtained 
it is necessary that a considerable number of the birds of a flock start laying 
as early as S(‘ptember. 

The all-mash methodi of feeding for egg production, I>. Kennvkd and 
R. M. Bethke {Ohio Sia. Bimo, Bid., J1 {J926), No. 5, pp. fipfi. 3 ). — 

Directions for ftnO ng la>(Ts by tbe all-mush metliod, including suggested 
rations. 

Supplements that improve the ration for layers, D. 0. Kenn.\ki) and R. M. 
Bethke {Ohio Sta. Bimo, BuL, 11 (fP26’), No. 5, pp. 19//-I97 ). — A series of tests 
of the comparative value of various supplements to a ration of grains and 
meat scrap indicated that tlie basal ration was deficient in certain supple- 
ments, but was imiirovtHl by allowing cxjiosure to Uie sunlight or by furnishing 
green forage. (Trecn legumes improved tin* hatcliability of tlie eggs, wheriais 
cod-liver oil did not, tliough tlie latter subslanci' lowered mortality and 
increased egg production in one of the two ('Np(‘rim(ui1s 

[Broiler production at the IViin-sylvanIa Stidioiii, >3 II. BKKiiriMA.N and 
P. H. Margolf {Pennsylviuiid SUi Bid. 9J)Jf {i9.N',\, pp. o'.}, r>J, thi 1) — Data pre- 
sented indicate that broilers can be fattened as satislar'toriiy undtu’ good aver- 
age range conditions as by crate fattening and wdlt less lal>or 

In another test of the feasibility of bn)ih»r production for tin* Easter trade 
it was indicanHl that iii order to malco winter broilfu* prochielion prolilable good 
hatches must Ik' st'C'urcd and bnxalei’ facilities must t>c adcfluatt* to i>revent 
high mortality. 

Turkey production, F. E. MfssKiri (Nrhtashn Pla Circ ;!} (/,92d), pp. 19, 
flffs. 7). — Directions for turkey rai^iug, includiiic: su,vg('sri(ms for the teeding, 
management, breeding, and ('ontrol of <F."eas(‘s. 

Fur rabbits for profit, K B. SMifir {London: Tho (dtp <r ,sv>a//i Londi>n Pty 
d Pub. Co., [/*925], pp. [6'j-f-}d- /d-b*. //). — Directions are given for the feeding, 
breeding, and management of fur labbits, with ‘suggestions on variidies, ex 
hibiting, and the preparation of the pelts 

DAIEY FARMING— DAIEYING 

[FiXperiments with dairy cattle at the Pennsylvania vStationJ, S. 1. Bfch- 
DEL and H. E. Honeywell {Pennsylvania kda. Bui. 204 (1926), pp. 18-21, 
fig. 1 ). — The results (vf the following experiments are briefly reported: 

The vitamin B rcqnireme/nt of the calf.— In continuing tliis study (E. S. R., 
64, p. 373), 11 animals have received a ration deficient In vitamin B until they 
have been on the experiment in some cases over 2 years. The calves have 
grown normally to maturity, conceived, and 5 have dropp(‘d strong, healthy 
calves. The evidence indicates that calves do not have a requirement for 
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vUamiii 1> unless llu* snl)f;tau<*f* is synlhosizod by haeteria and olber ini^.ro- 
orpanisms in the digestive tract. The ration as used proved inadequate for 
lactation. The heifers \Y(nit off feed in from 1 to 8 vveehs after freshening 
and became very weak and emaciated, but the exact cause of the trouble was 
not definitely determined. 

Ground whole huckirheat an a mhstitnte for corn meal in the ration . — Grain 
rations containing one-third ground whole buckwheat and one-third corn 
meal were compared by the double reversal method in 3 2()-day periods, using 
10 Holstein cows. The buckwheat mixture proved to be somewhat inferior 
to the corn-meal mixture for milk production, but it is concluded that ground 
whole buckwheat may be used to take the place of corn meal in the dairy ration 
without seriously affecting milk production. 

I8 the vitamin B potencij of milk dependent on the prcHCnce of vitamin B in 
the ration of the roii4 — Milk from the heifers which freshened on the vitamin 
B rations nol('d above was fed at the rate of H, 10. 12, IG, and 20 cc. per day 
to rats receiving an otherwise vitamin B deficient ration in order to test the 
potency of such milk in this substanct^. Such milk was found as potent in 
vitamin B as milk from cows f(‘d on the usual winter ration of silage, grain, 
and leguminous hay. This points toward the conclusion that ruminants have 
the ability to s>nthesize vitamins through bachu’ial action in tlie digestive 
tract. 

Soybean hay and soybean .silage, C 0. II.wdln and A IC. Pekkixs {Ohio 
K/a. Birno. Bui, 11 {PJ26), No. 5, pp 17H, IIP, fig. 1) — Soy bean bay fe<l with 
corn silage was compared with corn and soy bean .silage for milk production 
by the double reversal method in an (‘xporiment running from Noveinher 28, 
lt)23, to April 18, 1P24. The results indicah^d practically no difference in the 
feed value of the soy bean hay and the silage, though 1 la^ cows ret used the coarse 
st(‘ms which constituttHi 13 iM^r cent of the hay. 

Sunflower silage for dairy cows {Montana Sta. Rpt. 1920, p. 11 ). — In a com- 
parison of oat and pea silage with sunflower silage, 2 lots of 4 Jersey cows 
each wer(‘ fed experimentally for 42 da.vs. The results .showed that 100 Ihs. 
of dry matter of oat and i>ea silage, with hay and grain added, produced 273 
Ihs. of milk and 12.5 lbs. of hiitterfat, while an cniual amount of dry matter 
from sunflower silage produced 402 Ihs. of milk and 10.23 Ihs of fat. The 
sunflower silage is also more productive in the higher valh^ys. 

The role of vitamin A in the nutrition of calves, 1. 11. Jo.\i:s, 0. H. Eckles, 
and L. S. Palaikk {Jour. Daitg tici., 9 (1926), No. 2, pp. 119-139, figs. 77).— This 
pap(‘r reports studies of the vitamin A refiuiremeiits of Holstein calves con- 
ducled at the Minnesota Experiment Station. Six expcadinontal and three 
control animals, of which the dams’ feeding during gestation was kmuvn were 
used in the investigation. With some modificalhms the experimental animals 
were fed vitamin A deficient diets, beginning soon after birtb, which were com- 
posed of oxidizt‘d whole milk or skim milk, and later skim milk powder, white 
corn, wheat straw, lemon juice, calcium carbonate, and (‘ulciiim phosphate. 
The control animals received cod-liver oil as a S4)urce of vitamin A. The 
vitamin A deficiency of the individual feeds was checked in experiments with 
rats. The feeding, growth record, and condition of each calf are reported. 

The combined results show that calves n'qiiire vitamin A the same as other 
species of animals. Cod-liver oil in amounts of 20 c(.*. daily protected two 
calves from evidence of vitamin A deficiency, though the necessary amount 
might have been less. One calf receiving 40 per cent of wheat straw in the 
ration made normal growth, while another calf on the sanu' ration but con- 
suming Jess wheat straw showed s^miptoms of vitamin A deficiency, probably 
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due to dlffereuee« in vitamin A storage at birtli. Calves suffering from a 
deficiency of this vitamin in the ration improved almost immediately when cod- 
liver oil was administered. 

The livers of calves receiving ra lions containing vitamin A were rich in this 
substance, but it was absent from the livers of calves receiving the deficient 
4iets. 

Calves raised on whole and skim milk plus a roughage containing vitamin 
A are not likely to suffer from a lack of this substance, but where cows 
receive mainly dry feed and c*alves are raised on milk substitutes such troubles 
may occur. 

Genetics of breeding better dairy stock, J. W. Cowen {Jour. Dairy Rci., 9 
(1926) f No. 2f pp. 153-110, figs. This is largely a discussion of the relation 
between the milk production and the butter fat. i)ercentage of tlie milk from 
related animals as obtained from other studies at the Maine Fixperimeul Station 
of Holstein and Guernsey Advanced Registry records. 

Increased producing ability in dairy cows due to test conditions, M. H. 
Fohbman (Jour. Dairy Set., 9 (1926), No. 2, pp. 215-218). — A comparison of the 
effect of age on the butlerfat production of Jersey and Guernsey (*ows as 
determined by initial and reentry records shouted that the reentry records in- 
dicated greater increases than were to be attributed to age. The difference 
is considered as due to the deveioimient resulting from the first test, and 
amounted to 12.2 per cent of the reentry records foi- the Guernseys and 11 per 
cent for the Jerseys. 

A quantitative form of expressing ijersisteiicy of milk or fat secretion, 

0. W. Turnee (Jour. Dairy i8ci., 9 {1926), No. 2, pp. 203-21 fig. 1). — In previous 
studies (E. 8. R., 51, p. 379) it has Ix^n shown tiiat the monthly milk and fat 
production of cows declines as a constant per(‘cntage of tin* prweding month's 
production after the maximum is reached and wium not complicated by unusual 
conditions or prcgnaiK-y. indexess for persi^ten(•y of production \vere derived 
as the average monthly decline during a lactation ptTiod and as the ratio be- 
tween the total production and the highest inontifs production. The latter 
approaches a maximum of 12 in yearly records, and a inaximuin of 10 in 305- 
day records. The ralms associated with various rut(^s of d(‘cline in fat produc- 
tion are tabulated and charted. From the.'^e the anniiai production may be 
estimated from the decline during the first few niontiis afh r the maximum of 
production by multiplying the equivalent ratio by the maximum month’s 
production. 

The variation in the relation between ttie maximum month’s and lotal pro- 
duction is shown among 5,306 Guernsey cows in which the coefiicient of correla- 
tion was 0.761±0.004, 

Practical uses in the s(‘I(‘ction and breeding of dairy cattle of this (piaiitita- 
tive index of iKU’sistemjy are pointed out. 

The effect of environmental temperature on the percentage of fat in 
cow’s milk, W. P. Hays (Jour. Dairy Sci., 9 (1926), No. 2, pp. 219-235).— In 
studying the effect of toinperature on the fat percentage of milk the ixu-centage 
of fat of the milk of the Missouri Experiment Station herd wtis determined for 
258 days and compared wdth the average daily temiierature when the cow^s were 
in and out of doors. With decreases in the average temperature from 86.5 to 
49.7® F. the fat percentage gradually increased from 3.171 to 3.605 per cent, 
but there was a decrease to 3.463 per cent at 40.1° which was unexplainable. 

In another experiment two Jersey cow^s were kept at constant temperatures 
of appro-xlmately 30, 40, 50, 60, 70, 80, and 90° until the fat percentage of the 
milk became relatively constant. The periods varied In length from 4 to 8 
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days. Ill each of the tests the fat percentage was distinctly different on the 
first day. The average results of those tests are summarized in the following 
table : 


The effect of control of temperature on fat percentage of milk 





Period 

Average 
tempera- 
ture for 
entire 
trial 

Average 
milk per 
day 

1' 

Average 
fat con- 1 1 
tent for jj Tiial 
entire 1, 
trial 1, 

Perlofi 

Average 
teinpeia- 
ture for 
entire 
trial 

Average 
milk per 
day 

Average 
fat con- 
tent for 
entire 
trial 

Dayn 

o p 

1 Vonndu 

Per cent !i 

Days 

! 

Pounds 

Per cent 

8.0 

«2.7 

1 20.8! 

6 m ;j 4 

6 0 

1 62 3 

21.3 

6 646 

4 0 

80 0 

21.6 

5 227 '1 3_. 

6 6 

1 39 9 

20 2 

6 099 

0 0 

4 0 

72.6 
60 9 

! 20 6 
21.0 

! 

6 149 'i 7 

5 424 i| ! 

6 0 

27.0 

IS 4 

0 012 


The physiology of temperature regulation in animals is discussed, and it is 
jjointed out from these r(*sults that the lowest fat test occurs between 70 and 
0()“, while variations either way increase the fat i)ercentage, probably due to 
increased metabolism. Betwetm 70 and 80'* the fat i>ercentage increases 
approximately 0 2 per cent for each 10® reduction in tem}»erature. 

The Babcock test for fat in milk and cream, A. I>. Burke (Oklahoma aS'/o. 
(Jirc. 6o il!)26), pp. J j, fign. 12 ). — This includes <lire(*tions for testing milk and 
(‘ream for biitteifat and tin* text of the Oklahoma law. 

(Experiments with dairy products at the Pennsylvania Station], F. ,T. 
I> 0 AN, C. D. Dahle, AV. J. Oaulfiem), n. B. Pierce, et al. (Pennsylvania Sta. 
Bui. 204 (1926), pp. 21~2rt ). — The results of the following experiments are briefly 
reportCMl : 

Methods of processing chocolate milk and their effect on cocoa separation, 
(ream separation, and general (juality — The preparation of chocolate milk from 
raw or pasteui'ized milk was un^atistactory because of the unsightly cream 
la,\er and the presence of sediinenl. Homogenization prevented the formation 
of the cream la>er, and wlnai two val\es W(‘re used at low pressure the smallest 
amount of sediment was deimsited. The use of gelatin was of no benefit, but the 
plain condensed skim milk or fluid skim milk replacing all or a portion of the 
water us(‘(l In the sirup was advantageous, since it itUTonsed the viscosity of 
the finished product. 

Studies in '‘cream line’’' lonnation . — The temperature (;f pasteurization did 
Hot appear to affect tin* creaming ability unless it was higher than 212® F. 
Additions of solids-not-fat in the U>rm of plain condensed skim milk or skim 
milk powder did not increase the creaming ability, while clarification of raw 
milk decreased creaming, and clarification of hot milk intensifit'd the effect, 
though milk Infid at a low teinjjicrature for several hours and clarified at 85® F. 
showed an incri^ase in the creaming ability. Mixing fresh raw cream and skim 
milk had only a slight but variable effect on the amount of cream rising, but the 
mixing of imsteurized skim milk w ith raw cream produced a considerable loss in 
creaming. Homogenization of the milk reduced the volume of cream at all 
pressures, but when the cream only w’as homogenized an enormous increase in 
the cream volume was observed. 

Factors affecting time, temperature, and overrun in freezing iec d'cam . — In 
this study the addition of ingredients w^hich lowered the freezing point in* 
creased the time of freezing and whipping. Those ingredients lowering the 
freezing point were serum solids, cane and corn sugar, and various flavors. 
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Overrun was ol)tained more <i[ui(*k}y with brine at low tempera ture^s than with 
brine at high temperatures. 

One of the most important factors inllueneing overrun was the tempera- 
ture of Uie mix when the brine was sJiut off. Aging fiom 4 to 24 hours did 
not affect the time required to produce a 100 per (*eiit overrun, though aging 
improves the texture of finished ice cream, but tli(*se mixes aged for 4 hours 
only were very satisfactory. 

Relation hciwven "'(/old nvmher^' and other tests in selection of gelatin in 
ice cream nuinntaeturc. — Irregularities observed in the relation of the gold 
number to the .pdlyiiig value of gelatins tor ice cream making indicate that 
the knowledge of the gold number is of little use in denoting the merits of a 
gelatin for iee cream making 

Factors affecUng the, freezing point of iee cream.—The results of compara- 
tive tests in which emn sugar replaced cane sugar on a dry-weight basis or 
on an actual-weight basis indicated that the suhslitution of corn sugar for 
part or all of the cane sugar considi rably lowered the freezing point. Flavors 
such as strawberries, orange-pineapjile, and cho<‘olate were found to lower the 
freezing point and increase the time of freezing before the brine was shut off, 
as well as the total lime required to freeze tlie mix and obtain the desired 
overrun. 

Some factors affecting the growth of certain strains of P. roqiieforti blue 

mold, n, N. 8. Golding {Jour. Dairy (JJJO), ^o. 2, pp. 280-2^2, figs, 2 ). — 

The Influence of salt on the rate of growth in milk and in standard media 
of four strains of PenicilUum roqueforti has been investigated in continuing 
this series (K. 8. R., 55, p. 873). 

Salt was added to each type of media in nmoimis of 4, 8, 12, and 10 per 
cent. The relative ability oi the different strains to grow in different con- 
centrations of salt sho^^ed that salt concentrations as usually found in Roque- 
fort chees(‘ would retard the growth of these strains, but that the amount of 
salt in Wensh^vdale clieese would not he an iuhibithig factor. 

All algebraic method of proportioning ice cream mixes, W. V. PmCE {Jour, 
Dairy Bci., 9 {J926)f No. 2, pp. 243-250). — An algt'braic method of proportioning 
the ice cream mix for the production of a standard type of ice cream is de- 
scribed which has jiroved satisfactory at Goriiell University. The amounts of 
materials other than milk to be used are tirst determined directly, a^d then 
the amounts of milk products are found by solving suitable equations. 

VETERINAEY MEDICIJSTE 

[Work in veterinary medicine at the Kentucky Station] {Kentucky Sia. 
Rpt. 1925, pt. 1, pp. 10, 11). — In work with sterility in mures it was found that 
by not breeding mares with genital inl\‘Ctions, by the proper handling of 
mares with functional disturbances, and by the conect application of even the 
simplest forms of cleanliness during the breeding season the percentage of 
foals in a number of studs was raised from 50 and 00 iier cent to 75 and 80 
per cent. 

Reporting on vaccination work, it is stated tliat, of the 1,780 mares vacci- 
nated in 47 different herds in 1924, 15 aborted, but the Bacterium ahortivo 
equinus was not incriminated as the causal ageni, 2 of the abortions being 
caused by Streptococcus genitalinm, 7 by bad feed, 1 mare aborted twins, and 
no cause could be assigned for the remaining 5 abt)rtions. During the fall of 
1925 the Streptococcus was found in the iutenial organs of 5 aborted fetuses, 
indicating that this organism Is the cause of some abortions among mares. 
Vaccination work was also conducted wifb cows and sows. 
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(Work with livestock diseases at the Montana Htatiou] {Moniam ^ia. 

1926, pp. SI, S2). — ^Tests made by the station have demonstrated that small 
^oses of potassium iodide fed to pregnant animals will prevent goiter in the 
young. The exixmse of feeding the potassium iodide ean be reduced approxi- 
mately to 1 ct. per sheep i)er year by mixing 1 oz. with 100 llis. of stock salt. 
This method was tr.ed out with several large bands of sheep and proved most 
effective and economical for controlling goiter in newborn lambs, the lambs 
not only l)eing free from goiter hut better and stronger as a whole. 

Experiments in 1D21 with blackleg, wliieh is increasing among the sheep of 
the State, indicated that 2.5 cc. of vaccine, which is one-half the standard dose 
of vaccine for cattle, was sufficient to protect sheep, hut this dosage produced 
material depression and shock in the sheep for several hours after the vaccina- 
tion. Several experiments eondinded have shown that 2 ec. of aggressin is the 
smallest safe dose for sheep. Tlie exix'riments shoued that 12 days should 
elapse before tlie sheep are exjiosed in ]K‘ns and eoirais known to be infected. 
5Te appanmt depression or sliock from vac<‘inati<)n was found tiy clo.se observa- 
tion to be oidy lianjjoraiy in cliaracter, having no bad effect on the sheep after 
from 18 to 21 hours. 

[Annual reports of the chief veterinary officer of Kenya Colony for the 
years 1024 and 1025], A. (h Doherty (Kvnjfa CoUmy Dept. Apr. Ann, Rpts. 
]92i, pp. 4S~G2; 1925, pp 7/d-67, pi. Jf).“-The occurrence of and ^vork with infec- 
tious diseases of 1 veslock arc report(*(l for 11)21 and T.)25. 

Jieport of the chief veterinary research ofheer, .1. Walker (Kcrn/n Volonp 
Dept. Apr, Ann. Rpts. 1925, pp pis. 2).- -Tlie research work of the year 

1025 with infections di.s(‘ases of livestock is re}>orted upon. 

The pr<u‘ipitin reactions of (‘vtracts of various animal parasites, L. 
Hektoen (Jour. In! vet. Discuses, J9 (VJ2G), No k PP- — Experiments 

here reported indicate tliat tlie iiiecipitin reactions ot materials derived from 
animal paras les follow the general law of species-N]‘e( ificnoss. The only ex- 
eepi on to this rule seems to he the reaction of extract ui tietana efjunui, which 
Hi its classifi<'aliou is far removed from the a^*caridv. with ])recijd(in serum 
against Ascaris albumin. 

The X-ray diagnosis o) aiuinal parasites ( helnjintlis) in man, J. F, 
JlRAiLSFOim (1 et. Jour., H2 1 19.!(>), An. 675, pp. fJH. 9) — It is pointed out 

Ibai the possibility of X ray diamaxi^ (’(‘junids on tli^^ c‘d('iticaiion of Uie jiara- 
sites or their Uanit on in the liody', 

(irowiiig jdants as possible carriers of autiirax, U Afinnns and II K. 
lliLEY {Louis jma Stas Bid. JPG (192G). j)p ^f-lG) - This is a i-cport of insestiga- 
lioijs, bused iii)on a series of exiierimeiils started in lb24 wdth a view' to 
obtaining definite information as to possible torage eontaminatioii with antlirax 
spores. 

The results indicate that under laboratory conditions anthrax sjiores were 
carried from artificially inoculated soil by germinating and growing plants, 
including corn, oats, rice, and beans. A few tests showed that the spores w'ere 
also carried from the soil by liermuda grass and hull grass. The spores were 
carried from the soil on the surface of the plant and not in the plant tissue. 
Washing (he ]>lants with water for three eoiisecutive days removed only a 
portion of the anthrax six)res. The findings eupihasize the importance of 
sanitation in the control of this disease, and esiiecially the necessity for com- 
plete destruction of anthrax carcasses to prevent soil inomilation and sub- 
sequent spread of the disease through forage contamination. 

Cultivation of Rickettsia-like microorganisms from the Rocky Mountain 
spotted fever tick, Dermacentor aiidensoni, IJ Xbiorc Hi (Jour. Rapt. MeJ , 
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JfS (1926), iVo. 4, PP- 5J5-5S2, pis. 4 ). — A syg^teruatic study made by tlie author of 
74 ticks of the si)ccics D. andirsoni ("™D. vcnustus Banks), the iufcctivity or 
noniufectivity of wliich was (letoniiined by biting experiments, inoculation of 
emulsions, and specific immunity tests, showed the })rosence in ^'>ome instances 
of several types of microorganisms morphologically resembling the inciting 
microorganisms of spotted fever. Descriptions are given of these organisms, 
of which Bacillus rickcttaifonni.s n. sp. was most frouucntly isolated and B. 
pseudoxerosis n. sp. and B, cqtiidistans n. s^). less commonly encountered. 
These organisms are iioni)athogtmic for the guinea pig, rabbit, and Macacus 
rhesus. 

Undalant fever from Brucella abortus, C. IM. Cakpentkr and H K. IMkkkiam 
(Jour. Anier. Med. Assoc., 87 (1926), No. 16. pp. 1269-1271, fiij. 1) — This is a 
detailed report of two cases of infection in students at Cornell University in 
1925 due to B. ahortus, previously referred to hy Moore and Carpenter (E. S. 
E., 65, p. 575). Recent reports ot infection in man with B. abortus hy Keefer 
(E. S. K., 50, p. G«4) and Evans (E. S. E, 51, p. S72) have been noted. L. J. 
Orpon is said to have (ies(‘ribed cases in Rhodesia/ 

A study of the value of the living vaccine in the control of bovine iiifeiv 
tious abortion, R. E. LuniiEHUSKN, C. V. Fitch, and W. L. Ko\d {Cornell Vet., 
16 (1026), No. 8, pp. 166-186; also Minnesota Sta. Twh. Bui. 46 (1926), pp. 
166-185). — This is a report of experimental work projected during the summer 
of 1922 and of a detailed observation on the etliciency of tlie living vaccine 
under farm conditions and natural infection. An earlier report has been 
noted (E. S. R., 51, p. 7(S3). 

The w^ork has led to the conclusion that although some degree of immunity 
toward Bacterium aborium Bang is induced by tlie use of the vaccine, it does 
not reduce the abortion rate to a desirable mijumum and should never he 
used in other than badly infected herds. Individual susceptibility to B, aborium 
infection was found to be extremely variable. The use of the living vaccine 
did not increase the number of animals wdiieh eliminated />’. abortum. Some 
animals eliminated B. aborium wdthout showing serologic evidence of infection. 
The authors w^ere unable to demonstrate that vaccination Hoards conc(U»tion, 
nor that increased sterility is directly associated with the use of the living 
vaccine. Clinical data on vaccinated and <*ontrol groups are giv(*n in four 
infolded tables that are appended. 

An experimental study on the pathology of tlie hJack-leg, ii. Moan a {dour. 
Japan. Boc. Yet. BcL, 5 (1926), No. 1, pp. 1-10: Jap. abs., pp. 7-JO). — This ab- 
stract of the aiKhor's origmal i>aper in .lap.ariese “ lias heiai jircviously not(‘d 
from another source (E. vS. H., 55, p. 70). 

A study of contagious pleuropneumonia in imported cattle [trans. title], 

S. Ono (Jour. Japan. Soe. Vet. Cei., 4 (1925), No. 1, pp. 9-f/8, phi. 4; abs., 

pp. 46-4^) > — It is pointed out that, while this disease is widespread in A.sia, 
particularly in Russia and India, Japan w’as quite fre(‘ from it until Septem- 
ber, 1024, when three cases w^re discoveied hy the author at tlie yokohaina 
quarantine station among 42 head of cattle imported from Dairen, China. 
Pathological studies of the three eases are rexKirted upon. 

Further notes on contagious pleuropneuiiionia in imported cattle [trans. 
title], S. Ono (Jour. Japan. Soc. Vet. Bei., 4 (1025), No. .% pp. 245-258, pi. 1; 

Eng. abs., pp. 257, 258). — The author reiKuis that in May, 1925, eight months 

after the first occurrence of pleuroimmimonia among cattle imported from 
China to Japan, as above noted, the disease again broke out in the city of 


^So. African Med. R(^c., 22 (1924), p. 75. 

® Japan. Jour lOxpl Med, 8 (1924), No. 10. 
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Osaka and rapidly spread to the five neighboring prefectures, 124 cows being 
found affected and 056 treated as exposed to infection. A brief account is 
given of cultural and inoculation studies of the organism. 

Appearance of contagious i>leuropneunionia in cattle in Japan [trans. 
title], (Jour. Japan. Hoc. Vet. Hvi., (1925), No. pp. 329, S30 ). — An account is 
given of the appearance of this disease in Japan in Se[deinber, 1924, and May, 
1925, as noted above. The work of erad 'cation is briefly rep«)rtcd uikhi, and the 
belief is expressed that the disease will soon l)e stamped out. 

Lameness in lambs, PI. Tl, Skuoon (Afp. Ga::;. N. H. Wales, 37 (1926), No. 8, 
pp. 56*5-567). — Tliis is a review of tln^ pnwmt knowledge of lameness in lambs. 

Xew castes of contagious pustulous dermatitis of swine, 11. Futamura 
\3()iir. Japan. Hoe. \cf. H(i . 5 (1926), No. 1, pp. 11-13: Jap. abs., p. 13 ). — A 
pustulous skin disease long re<'Ognized as an epizootic disease am(yng swine in 
Jajian, severe outbreaks of wlurb have o{\-urred siiu-e 1917, has been found 
to be due to a st rt^ptocorens is()lat(‘d from the pustules It is thought that 
oaturil i]ifo(‘tion in swine is prolajhly favored l)y injury of the epidermis 
ransf'd t)s the bite (»f inse<*is sm-b as mosquitoes, flies, etc. 

(Contribution to tfie huylogical and serological study of B. abortus equi, 
S T 'ro^oMfiAfA, and T. SrKNAo\ {Jovr. Japan Hoc. Yet. Hci., 5 

(1926), No. 1, pp 15-20; Jap. abs , pp. 19, 20 ). — In investigations at the veter- 
niar> lalyoraloiy of the iMini‘'try of Agrioultnie and Forestry, NLshigaliara. 
ToK.u), it ^^a.s found tijat HaeJln^ alxnlas ((jin can be sejiarated from the 
MiiioU'- irauiibers of the paratyphoid-eiiterin'dis group jis a sjiecific bacillus and 
is pcrha]>s tJie only organism cau'^ing afiortion in mares. 

I itraviojct radiation as a (hcrafHnitic agent in veterinary medicine, J. W. 
Patton (Jour. Amcr. let. Med. Assoc, 69 (1926), No. 6, pp. 75}-7J8, fir/s. 3 ). — 
'rh(‘ jiiitlnyr discus , es the su]»Je<‘t at length, much of tb(‘ data being presented In 
talyiiiar form, and la'ports ui>on exiyeriments with do<gs suffering from distemper 
a]id chorea, in \Ahich he used the iner(*ni.\ vai>or quartz lamp. 

From the iV'Milts obtained he ('ondudes that ultra-violet radiation a{)parently 
has no dircv't Inaieticial tlierapenti(* value in the treatment of so-called distemper 
in do’/s. li does not appear to ])re\onl those suflering from the disease from 
later (he (‘Pijumr diorea. (Jiorea ai)parentl\ is little iHmoflted by radiation. 
'PIk' antigtm antibody phetiomenon would appear to be slightly assisted by 
radiation. Tlie hemoglolyin content of the hlo(Kl apjioars to he raised by radia- 
tion, as are also the eellular j.M)nstitiieiits, with the exeet)tion of the polymor- 
phonuclear leiK’ocytes^ whi('h siiow an actual decrease. The hair coat, at least 
in the lu'avier and hmg hair breeds, appears to retard penetration of the rays 
to the skin of dogs. 

Interna] para.sitcs in poultry, M. 11. Brioiitman (Pennsylvania Hla. PuL 201/ 
(1926), pp. S3, 31 /). — Reference is made to the treatment of poultry with many 
of the kn()\Mi antliclminlics, none of wddeh wen^ 1(K) per cent effective. It was 
loiind that in a fowl nearing maturity then* was slight eliance of complete 
recovery (3\en tiiough the ijarasites were rom<n'ed. Pi’cventive measures are 
I'ecommended. 

On the intermediate host of Fasciola hepatica in Japan, M. SmioM (Tokyo 
Imp. Vniv., Govt. Inst. Infect. Diseases Hci. Rpts., 4 (1925), pp. 44/“}}b'). —Tlie 
author reports that tlie iniracidia of the liver fluke were found to fairly peme* 
trate into hymnaea pervia, which has not been knowm as the intermediate host 
In Japan, gradually grow in it, and in a period of from 45 to 70 days become 
mature cercariae. If rabbits and guinea pigs w'cre fed with encysted cercariae 
developed in L. pervin, tliey w^ere well Infested, liaving the young worms in the 
liver and oilier organs. Regarding the migrating route of young wauans, the 
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author confirms gsinitzin’s finding (E. S. B., 31, p. 758) that the young worms 
penetrate through the intestinal wall and come into the peritoneal cavity in 
order to get into the liver. 

Cecal abligation in fowls, A. J. Durant {Vet, Med,^ 21 (1926), No. 8, pp. 392- 
395, figs. 2). — In this contribution from the Missouri Experiment Station the 
author reiK)rt,s having found oecectoniy in chickens and turkeys for the removal 
of the cecal habitat of coccidia and IlclmtJcis papUJoHa to be a difficult and 
unsatisfactory operation. The difficulties encountered led to tlie development 
of a comparatively simple operation, merely that of tying off the cecal pouches 
at their .limction with the muin gut, leaving tlu' ceca in place without any 
surgical disturbance to the mesenteric attachments and hlood .supply. The 
author ua(‘S the term abligation to differentiate Ibis operation from ceccctoiny. 
The ligation ultimately etfects a complete sevei’auce of the ceca from the main 
gut, and the stumps produced by the ligature wounds lioal over in most cases 
^80 perfectly as to prevent any leakage from the fiirudionul gut or from the 
detached ceca. 

The operation has been perDu’med successfully on fowds varying in age from 
chicks throe weeks old to adult birds, both male and female. Birds most 
suitable in size, however, are tliose that w^eigh from 20 to 80 oz. In the case 
of turkeys five weeks old poults have been op{a*at(‘d upon with good results. 
The limits of size and that will he saf<‘ for tui*keys Imve not l>een 
(letormiiH'd TIk^ lechnhpio i-^ di'scrihed. 

Poultry disease control, F. A. Laikd (Jowr. /1/^^c/. ^ ct Med, Assoc. 
{1926), No. 6, pp. 717-72S) .— In this account the author rh^als with sanitation 
and ])ygieiio, bacillary white diarrhi^a, and a\iaii tuhoj oulosi'-. 

Tlio relationship between the amount of el(*ctrical charge ami the agglu- 
tination capmdty of bacteria, M. VV. Lisse (rennsylcajiia i<ia. Itul. {1926). 
p. 6). — Sufficient work is said to have been done by tlie author, in cooperation 
with R. P. Tittsl('r. on the problem of measuring the rate of cata phoresis and 
the agglutination ('apacity of strains of HalmoneUa pnlloru hacdona which cause 
bacillary wdiite diarrhea iii chicks to show (1) that tlie imdhods bidng used 
are suitable and acT-urate, (2) that there an' large ditfermices in charge and 
agglutination ca painty fur llu' 24 strains studied, and (8) that n positiv<‘ answer 
will probably he obtained This means that strains carrying a slight tdiargc, 
and which, therefi>re, are already near the isoeh'ctric point, are easily aggliith 
nated, \vher<‘as those carrying a high charge are agglutinated witli diffieidty. 

Technical studies upon bacillary white diarrhea, K. P. Tittsefr (Pennsgl- 
vania Sia. Bill. 20 (1926), p. 26). — Brief reference is made to studies of varia- 
tions existing between strains of HdJmonclla pnllora, JK) of which strains were 
used. It w^as found that the agglutinahility is the most imixudant variation, 
as some strains were encountered wdiich agglutinated so iXKirly that if used 
in the agglutination test for carriers of bacillary wliite diarrhea the test would 
be worthless. These variations existed when the medium was uniform. No 
correlation was found between the agglutinahility and the length of time the 
strains were carried in stock on artiticial media. Reference is made to the 
electrophoretic studies being made cooi)eratively, as noted above. 

Fowl pest in geese [trans. title], Tl. Mtessner and R. Beikjk (Deut. TierdrzlJ. 
Wchnschr., 34 (19^6), No. 21, pp. 385-393, figs. 10; ahs. in Trap. Vet. Bui., 14 
(1926), No. S, pp. 116, 117). — Tliis is a report of investigations of fowd pest* 
which disease api^eared iii two shipments of geese from northern Italy. It 
resulted in the death of 81 of 210 geese in the first shipment and of 40 of 06 
geese In the .second shipment. Clinical and bacteriological studios are reported 
upon. Pigeons wTre infected by the virus from hens, geese, and pigeons. The 
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flltrability of the organism was established by inoculation experiments with 
the hem. In contact experiments negative results were obtained. A list of 
references to the literature is included. 

AGKICTJLTUEAL ENGINEERING 

Kesearch in agricultural cugiii coring, 1925, It. W. Tkullinufm [Agr. 
Engin., 7 (/926), Nos. cS, pp. 27.9-282; .9, pp. 212-817) — A critical analysis of 
typical research in agricullnral engineering during 11)25 is presented, together 
with a brief review of the more import aid r(“u]ts, the pnrfKn^e being to indi- 
cate the tyi)e of work wdiich was done* during the year, to show something of 
its scojHs and to draw^ attention to iiniwrtaut lines of impiiry re(iiiJring further 
consideration. The general subjects dealt with are machinery, structures, irri- 
gation. drainage, power, scwvage disposal and water supply, materials, land 
ch^aring, and soil erosion. 

Thc^ conclusion is drawai that the cliaraeter of the resc^arch in agricultural 
engineering is improving A groat dcml of comparative experimenting and 
testing of a local nature is >till going on, but the tendency is to recognize the 
ini]K)rtance c>f establishing the broadly applicable fundamental ludnciples gov- 
erning the performance of agricadtural operations. 

The engint^er and the soil an orientation for reclamation, Tl. W. Tbttl- 
LiNciEit {Agr. Eugm.. 7 {1922) y No 7, pp, 2j2-21/o ). — In a cord ril)iitioii troin the 
r. S. I). A. Otli(*e of Kxixu'imeid Stations a brief aiialyNis is ])resenteci of the 
eiigiiu'cring fcaitnres of soil moisture control which reiiuire fundamental study. 
A list of 90 referenc(‘s to literature hearing on the subject is ineludecl. 

Relation of water to yield of crop Ofontana Ein. Rpt. 1925^ pp. 19. 21).— 
Data arc hrielly rc'portcal wdii(‘h show’cd that the largt'M nuiiiber of irrigations 
and th(‘ maximum amount (^f water ajijdied gace the largt'st a(*re yield of 
alfalfa, but the yields were* in no wa.\ lu'oportionate to the amount <^f water 
applied. The time of appHtation of the water was aho an imi)ortant factor. 
The yield of wlieat was found to lane litlh^ relation to the amount of waiter 
aiiplied. 

Cliarae ter of the groundwater re,source.s of Arizona, C. N. (Avtlin t J/icoac? 
Xh/. Ilul. m (1922), pp. 172-29.^). — Analyses cd a large number of samples of the 
ground water.s of Ariziaia ar(‘ jiresenied and decus.scd, wdth particular refer- 
ence to their value b'l* sanitary and irrigation imrposes. 

Surface water supply of Facitlc slope basins in Washington and upper 
Columbia River basin, 1024 {V. GcoL ;>nricip Mliier-ISuppIg Papet 592 
(1926), pp y~\-17S, pis. ,5).— This report, prepared in cmiperatiou wntli the States 
of Washington, Montana, and Idaho, pre.seuts the results of measurements of flow 
made on streams in these ha'-ins during the year eiuhnl Sejiteinher ito, 1924. 

Daily river stages at river gage stations on the principal rivers of the 
United States, H. (A Fkaivkeisfikld (T. E. Dept. Agr., Weather Bur.. JQailg 
River Stages, 2S il92o), pp. // +27,9). — This volume, containing the daily river 
stages for 1925, constitutes the twTUtj'-third of a scries of reports on the 
subject (E. S, R., 53, p- 788). 

Public Roads, [October, 10261 {U. S. Dept. Agr., Public Roads, 7 (1926), 
^0* S, pp. 1.^3-t76-\-{2\, figs. 26). — This number of this periodical contains the 
status of Federal-aid highway construction as of Septeniher 30, 1926, together 
with the follow’lng articles: Simplified Soil Tests for Subgrades and Their 
Physical Significance, by C. Terzaghi ; Direct Production Costs of Broken 
Stone, by G. E. Ladd; Concrete Compared with Timber for Highway Bridge 
Floors, by O. L. Grover: and The Strength of Mortar and Concrete as Influ- 
enced by the Grading of the Sand, by T. C. Powers. 
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A preliminary experiment on the supporting strength ol* culvert pipes in 
an actual embankment, M. O. Spangler (Iowa Engin, Expt. Bta, Bui. 76 (1926)^ 
pp. SI, flgg. 2S ). — The results are reported of a preliminary study conducted in 
cooperation with the U. S. D. A. Bureau of Public Roads to determine, for 
different kinds of culvert pipe, embaiiknient materials, and field conditions, 
the ratios between the supporting strengths which culvert piixj can safely be 
counted upon to develop in actual use and the laboratory strengths of such 
pipes when tested by standard methods Ten sections, each 28.5 in. long, of 
practically unroiiiforced 8G-in. concrete culvert piiK? with shields 3 in. thick, 
were tested in an embankment which was built up gradually to a height of 
10 ft. above the top of the ifipo. The measurements of side pressures were 
made by the use of (> earth pressure cells. Laboratory tests were also made 
of 5 similar pipes using 3-edge bearings. 

The culvert piT>es cra(*ked under heights of ('lubankinent ranging from 4 
to 8.5 ft. above the top of the culvert, but none of the pipes collapsed or de- 
formed exteiLsively under tlie loads imposed by an (‘mbankment 10 ft. high 
above the top of the culvert. The settlement of the rigid culvert pipes was 
many times greater than any lowering of their tops from shortening of their 
vertical diameters under the loads. The ratio of actual supporting strength 
to 3-edge bearing laboratory test strength was approximately 2 6 at first crack 
in this expei'iment. Without the help of the active side pressure the ratio 
would have been about 1.9. The side pressure varied widely, showing a range 
equal to 158 per cent of the smallest result. However, the results confirmed 
the conclusion j^reviously reached by the station that the active horizontal 
pressure in a ma.ss of granular materials can he com])ulod with fair accuracy 
by Raiikiiie’s formula for horizonrnl earth' ])rcssurcs. 

These results alone are considered inadtaiuate to warrant the drawing of 
general conclusions as to the safe j‘atio between the fi(dd supporting strengths 
and the laboratory test strengths of culvert pipe. 

Laboratory investigations of tbe influence of curing conditions and vari- 
ous admixtures on the life of concrete stored in sulfate solutions as 
indicated by i)hysical changes, D. O. Mtufr (Aincr. Soc. 'Vesting Materials 
Proa., 24 (1024) f pt. 2, pp. 847-861, figs. 8 ). — Stuilies conductcHl by the University 
of Minnesota in cooperation with the U. S. Department of Agriculture and the 
Minnesota Departmenl of Drainage and AVaters are reported (E. H, R„ 55, 
p. 8S0). 

The results indicale that coucrete, regardless of how well cured in w^ater, 
must subsequently be allowed to dry thoroughly and harden before being 
exposed to the action of sulfate bearing waters if great resistance to attack 
is to be expected. Sinc(‘ no evident ])hysical deterioration had taken place in 
one year in concrete cylinders cured in water vapor at or near the normal 
boiling temperature for water, the resistance of concrete so cured to sulfate 
bearing waters is deemed markedly greater than that of water cured cylinders. 

The addition of powdered blast furnace slag to concrete up to 40 per cent 
of the weight of the concrete apparently had little or no influence on the 
strength and absorption, although the resistance to sulfate waters was increased 
to a degree closely proportional to the quantity of slag added. Ironite added 
to concrete up to 10 iK'r cent of the weight of the cement had but slight In- 
fluence on the strength and absorption, although the life in the sulfate solutions 
increased with the amount of ironite added. The life of specimens in sulfate 
solutions was also increased about 20 per cent by adding 4 per cent of calcium 
chloride or 4 per cent of Cal. 

The use of a siliceous material in the form of volcanic ash as an admixture 
increased the life of specimens nearly 70 per cent when as much as 20 per 
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cent by weight of the cement w'as added. The results were negative for 
amounts less than 20 per cent, and the resulting loss in strength was about 
30 per cent, so that it is considered probable that the utility of this material 
as a means of developing resistance to sulfates is very limited. 

Both high calcium and high magnesium hydrated lime gave negative results 
on the life of concrete in sulfate solutions when used in ijroportious of 6 and 
30 per cent. Alkagel A in (lie proportions of 3 5 and 3 i>er cent also gave 
negative results, as did water-gas tar in the proportion of 5 per cent. 

Twenty per cent of water-gas lar caused more than 50 per cent of loss in 
the strength of ooncTete (‘yliiiders. Although the life of the specimens in the 
sulfate waters was about 50 per cent above that of normal cylinders, due to 
tlie water repelleni qualities, the results are taken to indicate that the use of 
water-gas tar is not feasible. 

Research in mechanical farm equipment, J. B. Davidson ill. S. Dept. Agr., 
Bur, Puh. Hoads, 11)26, pp. — This report is discussed editorially on 

page 103. 

The development of the disk plow, R. C. Ingersoll {Agr. Engin., 7 {1926). 
No. 5, pp. 172-175, figs. 3). — A brief history of the development of the disk i)low 
is presented, together with some data on factors involved in design. 

Control of the corn borer by machinery, (J. (>. Reed {Agr. Engin., 7 {1926), 
No. 9, pp. 505-50H, figs. 7). — The preliminary results of stiidle.s ('ondiicted at the 
Ohio State ITnlversity on the control of the corn borer by niacluiiery are 
briotly reported, and 13 iiieth(»ds which are to lu* tried out are outlined 

It has hotm found that in areas where it has bt'en the practice to leave 
cornstalks standing the corn borer can be effectively (ontiH^lIed by machinery 
which simply coinbiiu'S machine elements now’ used in independent oiKTations, 
without a uialerial iinTcase in cost of harvesting over present methods. 
Although some of I he proi>^>sed 2 row’ harvesters compare very favorably in 
cost of oiK'rallon with the 1-row’ outlits, their higher initial cost has been found 
to handicap their introduction. \Vliile the cutter head or eomhination cutting 
and sliredding head ly[K^ of machine S(‘emed to hav(' a slight advantage, the 
number cd’ experiments was too small to permit the drawing of conclusions. 

After the .stalks are cut (*los(^ to the ground and removed from the field, 
practically all of the lur^a<‘ tlKTcin must be destroyed. Such stalks may be 
fed whole and the residue carefully segregated and Imrned in the spring prior 
to the emergence of the larvae. It has been found nnoe prac'tieal and efft'Ctive, 
how(‘ver, to shrc'd the stalks, leave.s, and hu^ks i)rior I<j feeding. 

Preliminary data from incomi>Iete exi»eriments with both the cut ting and 
shredding types of linsker-shredder indicate that the horer mortality comimted 
early in the following spring ranges from 0.5 to 300 per cent. Noiwithstunding 
the fact that extrenudy high pressures wtu’e employed, the destruction of borers 
by crushing stalks between tw’o large corrugated rollers was nut nearly com- 
plete enough. Plowing nmho* of crop residues w’as also unsuccessful, since 
many borers were found t(> u-iwl to the surface when buried a foot deep. 

The conclusion is draw’n that if any trash appears, even after weathering or 
han*owiiig, itlowdng under is a failure as a control measure. 

A new machine to combat the grape leaf hopper, J. P. Fairbank {Agr. 
Engin., 7 (1926), No. 7, p. 240, figs. 4). — A machine is briefly described and illus- 
trated which blow’s calcium cyanide dust i* and through four nozzles placed to 
direct the dust upward, dowmw’ard, and sidewise. Tlie dust is carried by air 
blasts through flexible metal tubes which come from a standard mak<? of 
dusting machine. The wiiole outfit is carried on framew’ork built upon a 
tractor which carries the assembly and drives the duster. Two tents are 
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carried by the framework, each astride a vine row. The tents are 18 ft. long 
and arranged with flaps at either end, which closely surround the vines. The 
tractor travels at a rate such that each vine is under the fume-fllled tent for 
about 8 seconds. 

Preliminary report of an investigation into the artificial drying of crops 
in the stack {Oxford Univ,^ Imt. Agr, liJngin. Bui. 2 (1926), pp. 104, 
figs. 52). —Studies conducted by the Institute of Agricultural Engineering of the 
University of Oxford, England, are reported. 

In the first series of experimeiiis air at atmospheric temperature w^as suc- 
cessfully used for the drying in the stack of peas, beans, and cereals, but it 
is considered highly (inestionable wln^ther any dependeiue cun be placed on 
the method, since under adverse \veather conditions (he results liave been a 
failure. In cold, damp weather or under conditions where the natural heat 
of a stack was low the method proved totally inadeipiate. 

The second series of experiments dealt with the use of luxated air. The 
average air temperature was F. at 85 per cent relative humidity, and 
the temi)erature of the heated air at the duct was t>7‘'. The volume of air 
used w^as 2,800 cu. ft. per minute. The number of stacks dried successfully 
demoustruted the practicability of the system. During the course of the experi- 
ments the volume of air sui)])ly w^is increased to 5,000 cu. ft. per minute. 

A third series of exiieriments showed that, when there w^as sufficient heat 
and the volume of air w^as so regulated as to obtain the necessary heat reaction 
inside the material, the drying w^as successful. 

Laboratory studies on the development of the drying apparatus show^ed 
that Avith cylindrical and conical center eliambers the slo])e of the center 
chamber did not influence the formation of eddy currimts if the blast of air 
w’us previously allow^ed to spread gradually in the duct wdthout losing its 
stream line motion, and provided the velocily of the air wms ]ow\ The ixme- 
trability of a stack w’as found to vary according to its lioight. With an equal 
thickness of stack around a cylindrical center clmmber the penetrability at 
the bottom was less than at any point higher up. Tlu^ design of the center 
chamber was found to be influenced by the fact that the action of rapid 
drying caused a stack to consolidate (luickly and dcKirease in height within 
a few hours. It wais tliorefore necessary to design the (*enter chamber so 
as to insure equal distribution of the air after consolidation had taken place. 

With the sloping trench opinisite the duct outlet there w^as a considerable 
amount of turbulence inside the center chamber. When the sharp angles of 
the trench were rounded off a satisfactory distribution was obtained. Within 
certain limits an increase in the velocity of the air delivery appeared to 
have little effect on turbulence. 

During the drying of sugar beet cosset tes the resistance gradually decreased 
as the molstui-(^ content was reduced, and the dri(‘d material had a resist- 
ance approximately eipial to 25 per cent of that of the original wet material. 
The shrinkage during drying was approximately 50 per cent. Wet and dried 
cossettes obeyed the same laws with regard to air velocity and thickness of 
material. 

Experiments on the porosity of hay show’ed that to avoid undue resistance 
to the passage of air the average velocily of the air through the material 
must not exceed 20 ft. per minute. This fact definitely fixes the size of the 
center chamber for a given mass of hay. 

It was further found that a temperature of 350® with any quantity of 
moisture present will effectively kill germination m seeds, and that a tempera- 
ture of 140® in the i>resence of moisture will greatly reduce germination, ren- 
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deriug the grain unfit for mailing puri)oses. However, when a temi)erature 
of 120® is reached in a moist state there is an increased speed of germination 
and a more uniform sample is produced. Heating in a dry state appeared to 
cause little actual damage to the seeds, aside from a slight retardation of 
germination. It was found that in practice if the duct temin^rature is 1G0° 
the cooling effect due to evaporation considerably reduces the air temperature, 
and not until the material has a reduced moisture content does the stack tern- 
lan'ature approach that of the ingoing air. Therefore a duct temperature of 
140® is considered to be perfectly safe lor crops grown for seed. 

Several api)eiidixes relating to supplementary expeniueiits and to the me- 
chanical details of the apparatus used are included. 

Grain storage, drying, and shrinkage problems, K. W. JA':itmann {Agr. 
Engin.^ 7 {1926), No. H, pp. 269, 270, fig. 1). -The results of studies conducted at 
the Illinois Experiment Station are brielly reported, trom which the conclusion 
is drawn that f(>r quick drying and a miiiimnio loss of grain forced heated 
aji* is the most effectiv’c. Very good results may also be seemed with a well 
designed crib and good natural ventilation, provided by an aerator and some 
sort of ventilating ducts to draw the air tbroiigh tbe corn. 

Kesults from artificial lighting of laying houses, G. \V. KAni.E {Agr. Engin., 
7 {1926), No. 9, p. SOi, pg. 1). — Tbe results of sludi(*s (‘onducted at the On^gon 
Kxper.inent Station ar(‘ n*]»<)rtcd graphically. Th<" conclusion is drawn that 
lighting intelligcjilly apj)lied has th<‘ efteri of . mouthing out tlu‘ egg production 
curve, transferring enough (‘ggs tj'oin the low -pro e Heasfnus to those of high 
price to pay all costs and .yield a good }>rotit. 

An economical llre-heated hotlx^d, .1. G C. Ibuci: ( 1/ov,v/,s,s7/i/>t t^ta. Circ. 65 
{1926), pp 7, //V;.v. 5) --A Hue-heated liotlasl is descriluMl ami wt>rkiiig drawings 
are presented. 

RUEAL ECONOMICS AND SOCIOIOaY 

I Investigations in agricultural economics at tbe Kentucky Station] {Kefh 
tacky Kta. Rpt. 1925, pt. /, pp. 6~12). — A number of iirojects are reported upon 

Oasts, retains, and propis /oi tobacco ~ - The study, cuv(‘ring 0 years in the 
Hurley region and b years ni tlie dark tobaeeo region, gave the following data, 
respi'ctively, for tlie farms studical in the 2 sections: Acrt‘s of tobacco per 
farm 7.7 and b.4, yield ikh* acre 1,004 and 701 lbs, man labor per acre 3o0.4 
and 252 liours, and horse labor i)er acre 1)7 0 and S1.3 liours. Tables are given 
showing for ('a(*b kind of tobacco the pereentage each cost item was of the 
total cost and the iKU-centage of tbe total man labor hours exiKUided in different 
operations. Man labor, horse work, barn and sticks, and use of land consti- 
tuted 3S.27, 7.14, 11.87, and 30.00 pi'r rent, respectively, of tbe total cost of 
producing Hiirhy tobacco; and 40.21, 13.02, 8.40, and 15 88 per cent, resiiectively, 
in tbe case of dark lire-cunal tobacco. Of the man labor 35.45, 17.00, and 12.82 
I)er cent, resjun* lively, were required for stripping, cutting and housing, and 
worming, topping, suckering, and spraying in the case of Hurley tobacco; and 
22.48, 11.10, and 21,48 per cent, respectively, for dark lir(‘-cured tobacco. Curing 
of the dark lire-cured tobacco reiiuired 0 0(1 i>er cent of tlie man labor. 

Effect of yield on cost of producing wheat . — Data gathered from 19 farms in 
tlie Purchase region show the average yield of wheat and tiie cost of produc- 
tion per bushel to b(‘ 11,8 bu. and $1.22, re.sIM.'cti^ ely. The average yield and 
cost per bnsliel on the 5 farms having tbe Iiigliest yields and the 5 having the 
lowest yields were 23.2 bu. and 02 els., and 8 Im. and $1.03, respectively. 

Complete farm cost studies in Christum County. — Tlie results of a three 
years* study show a wide variation on the different farms in the various items 
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of cost of producing an acre or a given quantity of i)ro{luct. The time at which, 
and the efficiency with which, the difl’erent (qierations were performed were 
found to be larg(‘ly rcsponHible for the differences both in the amount of labor 
used and ilie quality of the crop. 

Business analysis of farms in Union and Jlcndersou Uonniics , — A study of 
270 farms shows the chief factors affc^eting fnnu prcffits to be effieh^ncy of labor 
utilization, ratio of expenses and cost of jirodiutiou to rts'eipls from farm 
sales, volume of sales, crop yields, and tli(‘ ratio of ridiirik'^ from livestoelv to 
the value (»f feed fed. 

Poultry and egy marketing - results of this stiuly sJiow tlial tlie out- 
standing problem) is quality improviamnt, iiiMdving produetion, handling, aiid 
marketing; that satisfactory results in such improvenu nt will not lie ])ossible 
until producers are paid on a detiiiile grade basis; that the iirobUmi of distribu- 
tion is one of getting the i>roducts into larger consuming centers; and tliat the 
price of Kentucky eggs averages higher than that for Tennessee and Missouri 
eggs, but lower than that for iiuliana and Ohio eggs. 

Tohacco marketing . — The study of the data on the prodmdion and stocks of 
tobacco indicate tiial the consumption of IJurlcy tobacco in recent years has 
been slightly below 250,000,000 lbs. annually, while tlu^ production in 3022, 
3923, and 3924 was considerably in excess of that amount. 'J'he production and 
consumption of dark tobat'co in western Kentucky liav(‘ been more nearly equal. 

Statistical studics.^Tlwi^e studies show that the long-lime trend of land in 
Kentucky farms has been upward, that the proportion of rural iiojiulatiou in 
the State is higher than in the country as a whole, that the trend has been and 
is toward smaller farms, and that tol)a<‘co has been growing in importance. 

[Investigations in agricultural economies at the >!oiitaiia Station] (Mon- 
tana Sta. Npt. li)2f), pp. lb, /(;).--Kight.\-niiie irrigated I'anns m ihe vicinity of 
Killings having sugar b(‘et }l(‘hls of from 10 to 14 tons ]H‘ 1 ' acri' returned 12.2 
j>er cent on the investment, as comiiared with 4.1 jkw cent for 52 tarms will) 
yields of from 7 to 10 tou'-^. qin* stiuly indicates that sugar beeis and winUu* 
feeding should be the basic sourctv^' oi farm iin'oine for this section 

flUiral economies investigations at the Ohio Station! Sta fUnio. 

Bill., 11 {l[)2(i). No. b, pp. 19H-2(n) - -The re'^nSts of work in rural ecoiioiuics are 
given 

O/ilo fann c.rperrscs. J. 1 Falfoner. A tabh‘ is ^;hcai ^ho^ving the index 
number (1909-1933 100) for labor, inaihineiy, feed, taxes, tcrtilizir, building, 

(dotbing, furniture, gro(‘eries, fuel, ami ini^ctdlamMUis. and the widghted intlex 
lor the total expeinlitnn*s for A]»ril of 3923, !921, 1925, and lJ>2d, together with 
the weight assigned each item in ( omiuUing llie vveightt tl ind(‘v. dlie wc'ightiul 
indexes for tlie four years were 101, 3G2, Ids. and Idl, re<pe(*lively. 

Freight rales on Ohio lirestoek, 0. F. Henning.- Taldt‘s an^ civen sliowing 
the freight rates pri(»r to 1915, between 3915 and 3922, and the iin^seut rates 
from different ship]>ing p*>iuts within the State to (devtdaml. Pittsburgh, (Un- 
cinnati, Baltimore, and Jersey (^ity ddie freight froin Columbus to Cleveland 
amounted to 1.5 and 3 9 jier etmt, resiasdividy, of the farm price of hogs and 
cattle in 3914, and averaged 1.9 ami 3 2 per ecut, resjiectively, for ihe Iir>st six 
months of 1926. 

Indeai number of freight rates on Ohio farm products, (} F. llomiing.— Index 
numbers of freight rates for farm products (rates prior to 3915 ~300) were 
found to be 105 from January 4, 1915, to June 26, 1917; 320.7 from June 27, 
1917, to June 24, 3918; 350.9 from June 25, 1918, to August 25, 3920; 211.3 
from August 26, lt)20, to December 33, 3921 ; and 190.2 from January 1, 1922, to 
the present time. The present rates are relatively high as compared with the 
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prices of eominoditles, and es])eeially with the prices of farm products, the 
indexes for which have been 15G, 152, and 102, and 1R4, 133, and 159, respec- 
tively, for 1923, 1924, and 1925. It is pointed out that with the relatively hif?h 
freight rates, Ohio farmers enjoy a belter market outlet <>wing to their nearness 
to the markets. 

Index numbers of production, luujes, and prices, J. I. Falconer. — Index num- 
her.s previously noted (E. S. 11., 55, p. 0S4) are continu(‘d through July, 1926. 

A food survey of Lima, B. A. Wallace,— A table is given showing the annual 
I>er capita (consumption of farm products produ(‘e(l locally and commodities 
(‘ompeting with sudi products. The ligures are based upon records secured 
from transportation agencies as to the amount of food products shipped into 
and out of the city. 

Kange and ranch studies in Wyoming, A. F. Fass (Wyoming Bui, 1^1 
iW26), pp. jigs, IS ). — Tliis is part of a study of the cattle industry in the 

Nortliern Great Fhaiis area of the United States made in 1025 by the agricul- 
lural exp(‘riment stations of Wyoming, Montana, N(->rth Dakota, and South 
DaUot.a in cooperation wi(h tlm Buremu of Agricultural Econonucs and the 
Bur(‘au of Animal Industry, TI. S. D. A., to determine the factors and methods 
of nianagenient best for the area. This report is based on data from 60 ranches 
in Crook and Gampladl Uounties, Wyo., of which the average size was 7,115 
.ncr(‘S and the Jivorage investment $53,777 per ranch. Of the land included, 45.6 
per c(ait was owned by the operators, and 70 per cent of the remainder was 
biased from private owners. Cattle ropro.sented 31 3 per cent of the total invest- 
ment, tiiere being an av(‘rage per ranch of 430 head, with an average invest- 
ment of $39.1(S IHT head, b(.\sidos 114 calves. The annual co/st of carrying per 
head was $15 42 for 1-, 2-, and 3-year-olds, $21 IS for cows, and an average of 
.$IS.14 for all (‘lassos, cAcluding calves. The average return on the investment 
per raiudi was $3,044, e<inal t(> 5 66 cent, but of tliis amount $1,658 was 
due to incr(‘ase in tla' inventory. Taxes e(pialcd 12 7 per cent and interest paid 
18.4 p(‘r cemt of Uie ranch income. 

High land values, $813 per a(*re, without buildings or improvements, and a 
land tax of K) cts, per aero made leasing more conducive to profits than owner- 
ship. t)nl.\ one ramh of 21 having less than 20 per cent (‘f the total capital 
invested in cattle showed any laMurn on the investment, while 75 per ('ent of 
the ranches ha\ing 40 jier cent or more of tlieir capital in cattle showed re- 
turns of from 1 to 8 per cent on the iiivestment. The turnover was 21 8 pen* cent, 
where calves were sold, as conipan'd with 22 7 per (^ent whore 3-year-old steers 
and 2-.Yeur-()ld ludDus wtTo sold. Wht*r(» raB('s were sold. 68 per cent more 
cows wore re<puved to make ja>ssihle the same total amount of sales. The cost 
of producing a 6-month-old calf was $37 0t;. or 10.2 cts. ])er pound. The cost 
of prodiK'tion after the 6-inonth period was 7,76 (‘ts per pound. The cost of 
lu'odueing calves was very high due to the very low calf crop, which averaged 
only 57.15 per cent as (‘ompared with 75 per cent for the best managed herds. 
The percentage of the calf crop increased a.s the number of cows per bull de- 
creased, being 76 i)er (^ent where there was at least 1 bull for 20 cows. The 
labor co.st was $4.32 per animal, and the running of 250 head was necessary for 
the most efficient bundling of the labor. Of the total re(‘eipts, 35 per cent came 
from 3-year-old steers, 20 from cows, 17 from 2-yeiir-old steers, and 9 per cent 
each from the sale of 1 and 4-year-old steers. Calves represented only 2 per cent. 

The possibilities of Brazil as a competitor of the United States in cotton 
growing, B. Yox;N(mLOOi> (Texas Std. Bui 3^5 (1926), pp, 59, figs^ 27). —The 
^hovt crops duilng the past few years and the increasing consumption of 
American cotton by American .spinners have given impetus to a movement to 
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develop the cotton-growing possibilities of the British possessions and other 
countries, notably Brazil. This bulletin gives a general description of the 
present development of and possibilities for agriculture and stock growing in 
Brazil and more detailed information regarding the status of cotton growing 
and the factors affecting it. 

The acreage and production in 1924-25 in Brazil were 1,573,000 acres and 
605,000 bales, respectively, as compared with 40,115,000 acres and 13,153,000 
bales in the United States. About 20 per cent of the Brazilian crop is exported 
at the present time. That country probably has more agricultural lands than 
the United States, and it is p(>ssible to grow cotton in practically every State. 
The soils and climate seem favoraide to both quality and quantity production, 
the average yield per acre of lint cottoii in 1920-1924 being 188 lbs. as com- 
pared with 150.5 lbs. in the United States. It is thought that Brazil will grow 
increasing crops of cotton of the American upland, medium staple tyiH\ much 
of which will be of superior quality, but greater quantities will be consumed 
at home due to the growing population and the increasing per capita con- 
sumption. 

How soon, if ever, Brazil may increase her cotton exports to the point of 
becoming a serious competitor of the United States is i>roblematical, depending 
upon whether the world supply materially exceeds the world demand as the 
cotton-growing possibilities of Brazil are developed. 

Factors affecting the price of hogs, G. C. Haas and M. Bzekjel (U. S, Dept, 
Apr. Bui. lJf40 (1926), pp. 68, figs. SO ). — This is a statistical study, based on the 
prices for heavy hogs at Chicago from January. 1896, through December, 1925, 
made to determine a means of forecasting hog i)rices. The supi)ly of hogs on 
the market and expected to arrive within a few months, the quantity of hog 
products in storage, the general price level, general l>usiriess conditions, and 
the prices of alternative products were the dominant intiuences in the hog mar- 
ket. The general levels of demand at home and abroad are important, but 
ordinarily change only slowly. 

Exhaustive trials of the different available series of data showed the ones 
l>est suited in constructing an index of future prices to be (1) the corn-hog 
ratio, reflecting conditions most likely to cause changes in breeding plans; (2) 
the price of corn, indicating the weight to which liogs are likely to be fattened ; 
(3) the weight of hogs, indicating the current balance between corn prices, 
hog prices, and breeding animals ; and (4) the prices of industrial stocks, indi- 
cating what the sj:)eculative community thinks of the outlook for general 
business conditions 

The statistical technique is presented by which formulas were arrived at 
for forecasting hog prices (1) in deviations from trend, considering the corn- 
hog differential, live ^weight of hogs, index of prices of industrial stocks, and 
price of coni; (2) by percentage changes, considering corn-hog differential 
and the index of prices of industrial stocks; and (3) future prices for hog 
products — short ribs and lard. 

The deviation from trend method gave estimates for the pre-war perioti that 
covered 88 per cent of the variation in the monthly averages of the actual prices 
and 94 per cent of the variation, if only general movements of prices were con- 
sidered. For the period July, 1924, to January, 1926, 65 per cent of the varia- 
tion was covered. The errors in estimated prices obtained by use of the future 
hog^roduct method averaged about twice as great as with the deviation from 
trend method. Post-war trend of demand as yet has not become sufficiently 
stable to permit of estimates of its future course. The semiannual pig survey 
reports of the Department have made the market more responsive to future 
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changes in receipts and have changed the relative importance of the different 
factors In determining prices. 

Crops and Markets, [data for October, 1926 J (V. 8. Dept. Agr., Crops and 
Markets, 6 {1926), Nos. 16, pp. 2^1-256; 17, pp. 257-272; 18, pp. 273-288; 19, pp. 
289-304 ). — The usual market information, tabulations, summaries, and notes are 
given for the period October 4-30, 1926. 

Monthly Supplement to Crops and Markets, [October, 1926] (U. 8. Dept 
Agr., Crops and Markets, 3 (1926), Sup. 10, pp. 305-344, figs. 8 ). — The usual 
tabulations, summaries, aud notes regarding crops, livestock and livestock 
products, dairy products, fruit and vegetable shipments, prices and price 
movements of agricultural products, cold-storage holdings, seeds, exix)rts of 
grain, etc., are given, together with rei>()rts for c'ottoii as of September 16 
and October 1 and a sivecial report for tobacco as of October 1. Special 
articles and tabulations are included on the number of iku*soiis emidoyed 
on farms, October, 1923, to October, 1926; farm wages and ind(‘x num- 
bers, 1910-1926, and farm wages by Stales for October, 1924-1920; the 
percentages of reduction from full yields per acre for different causes for 11 
leading crops, 1909-1925, and ff)r 4 States for (*orn for 1910-1925; the effect 
of the supply of potatoes on farm prices and crop values: and the monthly 
money income of fanners and business conditions. July, 1919, to June, 1926, 
inclusive. 

The farmers’ standard of living, K. L. Kirkpatkick {U. 8. Dept, Agr. Bui. 
1466 (1926), pp. 64, figs. 7). — This is a socio-economic study of 2,886 white farm 
families of selected localities in 11 States. It includes 317 families in the New 
England States, 1,130 families in the Southern States, and 1.439 families in the 
North Central States, and covers the period 1922-1924. The studies were 
carried on by this Department in cooperation with 12 colleges and universities. 

A table is given and analyzed showing for each State and group of States, 
by owners, tenants, and hired men, the size of family aud household, the aver- 
age value of goods used during one year, and the distribution of this value 
among the principal groups of goods furnished by th(‘ farm and purchaseil. 
The average size of family and household for tlu^ 2,886 farms was 4.4 and 4.8 
persons, respectively. The total value of all goods used was $1,597.50 dividt»d 
into food, $658.80; elothing, $234.90; house rent, $199.60; furniture and furnish 
ings, $40.20; operation g(K>dvS, $213.10: health, $61.60; advancement, $104.80: 
personal, $41.00; insurance, $40.80; and unclassiiied, $2.70, Of the total value 
of goods, $440.70 worth of food, $109.60 worth of rent, and $43.20 worth of fuel 
were furnished by the farm. 

A table is given showing the distribution of the average value of goods among 
different groups of articles, proiwtlons of total family living and of food fur- 
nished by the farm, and size of house, by .stei>s of increase in the total value 
of goods used during one year. Comjmrisons are made between families of 
owners, tenants, and hired men in this study, between farm families of this 
study and farm families of other studies, and of farm families with working- 
men’s families. 

A study is made of (1) the number and ages of children i)er family, the ages 
and formal education of the operator and the home maker, and isolation, in 
terms of distances from the local trading center, church, and high school, as 
factors influencing the demands and desires of the family ; (2) the length of the 
work day, hours of rest, vacations, etc,, as aspects of the standard of living; 
and (8) acres operated per farm, the period the operator has been a farm 
owner, mortgage Indebtedness, and income from other sources as factors Indica- 
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tive of ability to provide ecooomie goods. The number and ages of children had 
a direct relation to the standard of living. The formal schooling of the operai- 
tor and home maker, especially the latter, had a significant relatioh. The rela- 
tion of the use of time to the value of goods and the distribution among the 
different groups of goods was insignificant. The relation between the standard 
of living and tin? size of farm was direct. A fairly significant relation existed 
between years of ownership and the standard of living. Mortgage indebtedness 
seemed to have no relation. Income from outside sources had a fairly 
significant relation. 

Standard of living on Iowa farms, J. F. Thaden (Iowa iSfta. Bui, 2S8 (1926)^ 
pp. 81-H(K 8 ). — This study analyzes the standard of living of farm families 

of 212 owners and 239 tenants in Boone, Story, and Sac Counties for the year 
ended July 1, 192i3, and is u sequel to the bulletin previously noted (E. S, R., 
56, p. 82). The cost consumptive powers or weights to be ascribed to the 
different individuals in determining household or family-size indexes for the dif- 
ferent items of consumption are derived from the actual expenditures and 
activities shown by the survey schedules. Tables are given showing the rela- 
tion to the standard of living of population, various economic factors, education, 
home library and reading matter, membership and particii)ation in organiza- 
tions, and various social factors. 

The percentage of the total exiienditures of the family devoted to advance- 
ment — formal education, reading matter, organization dues, church contri- 
butions, vacations, etc. — is taken as the index of the standard of living. This 
I)ercentage increased slightly with the number of children up to 5, owners’ 
families with 5 or more children at home spending 2 to 21^^ times as large a 
percentage as families with few or no children. The cost consumption per 
unit was less and the percentage devoted to advancement greater where oiM*r- 
ators and farmer.s’ wives were over 41 and 45 years old, respectively. The iku*- 
centage of the total expenditures devoted to miscellaneous puri)oses Increased 
from 17,2 in families with total exi>enditures less than $9(K) to 36.9 i)er cent in 
families with expenditures over $2,500. The size of the farm, value of land 
per acre, value of farm, value of house, and the ratio of the value of the bouse 
to the value of the farm had rather close relationship to one another, but none 
of them seemed to bear any relationship to the avi*rage cost consumption \m 
unit or to the percentage of the total expenditures for advancement. The 
standard of living rose with better education of the parents, membership and 
active participation in social, fraternal, and economic organizations, and at- 
tendance at church and financial supijort to religious organizations. The ex- 
tent of the education of the children was the best single factor indicating the 
family’s standard of living. The total expenditures for advancement rose 
with increased expenditures for vacations and trips, the shortening of the 
work day, and the modernness of the house. Former residence in town or 
city, employment of hired help, and the carrying of life and health insurance 
had but slight effect 

An increase in the percentage of the total exi>endltiire for advancement was 
accompanied by an increase in the average total household expenditures, botl^ 
per family and per cost consumption unit. The percentage for clothing, fur- 
nishings, and personal expenses increased, but those for food, rent, and main- 
tenance of health decreased and those for operating expenses and insurance 
remained practically the same. The percentage of food, fuel, and shelter fur- 
nished by the farm also decreased as the total expenditures increased. 
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AGEICtrLTITBAI AITO HOME ECONOMICS EDUCATION 

Beport on agricultural education iu the financial year 1024«n25 {Jour, 
Min, Agr. [Ot BHth 3S {im)f No, 8, pp. 711-7S8).~A general report of the 
activities of the Ministry of Agriculture of Great Britain in connection with 
agricultural education during the year 1924-25. 

The book of rural life, edited by J. A. Bellows, E. M, Tottle, J. H. Gris- 
DALE, ET AL. {CMcogo: BcUoios-Durham Go,, 1925, vols. 1-10, pp, XXXVIII+ 
6210, Ulus.), — A reference book on rural life for schools and homes, consisting of 
one or more signed articles by 250 men and women, a large number of whom are 
connected with the leading agricultural institutions of the United States and 
Canada. The articles are arranged alphabetically and cover different phases 
of the subjects of agriculture, home economics, health, education and culture, 
science, and civic and business relationships. The ^volumes are profusely illus* 
trated, there being 35 full page color plates, 19 colored maps occupying one or 
two pages, 128 full page sepia plates, and approximately as many halftone and 
line drawing text figures as pages. A classified arrangement of the articles is 
given In a readers’ research guide at the end of the tenth volume. 

liaboratory manual in general microbiology, W. Giltner et ai^ {New 
York: John Wiley d Sons; Jjondon: Chapman d Hall, 1926, 3. ed., pp. XXVI -{-472, 
pis. 6, figs. [8)^]). — This is a third edition of the work previously noted (E. S. E., 
35, p. 593). 

Uaboratory experiments in dairy chemistry, L. S. Pai.mer {New York: 
John Wiley d- Sons; London: ChapmaJi d Hall, 1926, pp. XlIl-\-84), — This 
laboratory manual has been develox>ed to supplement the lectures in the course 
In dairy chemistry given by the division of agricultural biochemistry of the 
University of MiniK^soUi. Thirty-seven exi>orimonts are given under eight 
topics as folIow^s: Physical and chemical properties of milk, isolation and 
properties of milk constituents, chemical and physicochemical state of milk 
constituents, butter, rennet coagulation, qualitative analysis of Cheddar cheese, 
qualitative examination of milk pow'der, and quantitative analysis of milk. 
Selected references for suxn>lenientary reading, classified by the exiierimeiits 
upon which they hav(* a blearing, and several tables are appended. 

Agricultural surveying, including mcnsuratiou, road construction, and 
drainage, J. Malcoi.m {London: Vniv. Tutorial Press, 1926, pp. VII-\-SI3, figs. 
187). — An elementary textbook on surveying for agricultural students and 
farmers. 

A history of economic progress in the United States, W. W, Jennings 
{New York: Thomas Y, Crowell Co., 1926, pp. pi. i).— This is a col- 

lege textbook. The history is divided into five i>eriods, with a chapter on 
agriculture included for each period. 

Headings in marketing principles, I. Wright and C. A, Landon {New York: 
Prentice-HaU, 1926, pp. lXI]-\-799, figs, 29). — A collection of readings covering 
the subjects ordinarily included in a basic college or uiiiver.««ity course in mar- 
keting. Chapters are Included on assembling county products, cooperative 
marketing in agriculture, and cooperative marketing by commodities, besides 
numerous articles pertaining to agricultural jiroducts in other chapters. 

Community organization, J. F. Steiner {New York and London: Century 
Co,, 1925, pp, X-{-S95), — This text for colleges, universities, and schools of social 
work is “a comparative study of various types of organization based upon a 
sociological analysis of the community.” It is divided into three parts deal- 
ing with the community movement and social progress, typical experiments in 
community organization, and theories and principles of community organiza- 
tion. A selected bibliography is given for each chapter. 

29313—27 7 
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Tiie biological value of the uitvogeu of mixtures of patent white flour 
and animal foods, H. H, Mitcheix and G. G. Cabman {Jour, Biol Chem., 68 
(i986)t No. i, pp. 188--215). — ^The method previously noted (B3. S, R., 51, p, 407) 
has been applied to the determination of the biological values of the nitrogen 
of white flour and various animal proteins and of mixtures of the white flour 
with the animal foods in the proportion of one part of nitrogen from the 
animal food to two parts from the white flour. The purpose of testing the 
various combinations was to obtain an estimate of the supplementing action 
of the various animal proteins for the deficient flour protein. The data were 
obtained in general on two groups of fire rats each. 

The average biological values of the nitrogen of the foods tested separately 
were white flour 52, whole egg 94, egg albumin 83, milk 86, veal 62, and beef 69. 
The values obtained for the various combinations and the calculated values 
of the same combination on the assumption of no supplementary relationship 
were, respectively, as follows : Flour and whole egg 76 and 66, flour and milk 
71 and 62, flour and egg albumin 66 and 64, flour and veal 62 and 53, and 
flour and beef 73 and 60. According to these figures the supplementary rela- 
tionship was greatest between flour and l)eef and least between flour and egg 
albumin. 

Proteins of 'Wheat bran. — III, The nutritive properties of the proteins of 
wheat bran, J. C. Murphy and D. B. Jones {Jour, Biol Chem,, 69 {1926) y No. i, 
pp. 8S-99f figs. 4 ). — The conclusion drawn in the previous paper of the series 
(E. S. R., 54, p. 309), tliat the proteins of wheat bran are of a high nutritive 
value as judged by their amino acid make-up, has been substantiated in the 
present biological study. 

When fed to young rats as the sole source of protein to the extent of 70 per 
cent of the ration, commercial wheat bran promoted growth at better than 
normal rates for 15 or 16 weeks. On washed bran growth was not so rapid. 
On patent flour as tlie sole source of protein in a similar ration, growth was 
much less rapid, the gain of weight per gram of protein eaten being only 0.88 
gm. as compared with 1.83 gm. for the bran. After the first 16 weeks, how- 
ever, growth was at a standstill on the bran ration and progressed at about 
the same rate on the flour. Fecundity was low on the bran ration, and but 
few of the young born were raised. 

In discussing the results obtained, the authors advance the opinion that 
“wheat bran contains in abundance the factors which meet the animal’s 
nutritional requirements during the period of its most active growth, but is 
deficient in some other factor or factors which are required for the animal’s 
normal development after it has reached maturity. The white flour diet, on 
the other hand, although inadequate to meet the requirements of early grow^th 
satisfied to a better degree the requirements of the more mature animal. 
Whether these differences In the nutritive properties of the bran and flour 
diets are to be ascribed to the protein, or amino acid factor, or whether they 
are due to some nutritionally essential nonprotein constituent must for the 
present rmnain undecided.’’ 

The use of sodium nitrite in the caring of meat, R. H. Kerb, C. T. N. 
Mabsh, W. F. Schroeoer, and E. A. Boyeb {Jour. Agr, Research IV, 88 
(1926), No. 6, pp. This is a general discussion, with selected data, of 

the cooperative project conducted by Federally inspected meat establishments 
to determine the feasibility of the substitution of sodium nitrite for sodium 
or potassium nitrate In the curing of meat The experiments along this line 
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eondueted by ttie Instttute of American Meat Packers hare been noted previ- 
ously from a report by Lewis and Vose (B. S. B., 55, p. 691). 

The general conclusions drawn from tbe entire series of studies are that 
sodium nitrite can be successfully substituted for sodium or potassium nitrate 
in the curing of meat, with a shortening of the customary curing process, and 
that meats thus cured need contain no more nitrites than meats cured with 
nitrates and have the advantage of being free from unconverted nitrates 
regularly present in nitrate-cured meats. It has been found that from 0.25 
to 1 oz. of sodium nitrite Is suiiicient to fix the color in 100 lbs. of meat, the 
exact quantity depending on the meat to be cured and the process to be 
employed. 

As a result of this investigation the use of sodium nitrite in meat curing In 
Federally inspected establishments has been formally authorized by the U. S. 
Department of Agriculture, subject to meat-inspection regulations. 

A contrlbutioii to the bacteriological study of ham soaring, E. A. Boykb 
(Jour. Agr, Research [V. S.], 33 (1926), No, 8, pp. 781-768). — ^“Hams from 
dressed hog carcasses taken from the killing door 45 minutes after slaughter 
were found to harbor microorganisms In the interior musculature, synovial 
fluid, and bone marrow. Similar organisms were found in hams from car- 
casses scalded in a steam cooker and scraped by hand, and in hams taken from 
the carcasses as soon as bleeding had been completed. Five species of anae- 
robes, namely, Bacillus putrefadens, B. histolyticus, B, sporogenes, B. tertius, 
and an unidentified organism resembling B. oedcmatiens in some respects, were 
isolated from such hams. There were also present numerous and varied 
aerobic organisms. No organisms of the coli gi'oup were found, although a 
special search was made for them. It is concluded, therefore, that this group 
is rarely, if ever, present in the bacterial flora of fresh hams. There is no evi- 
dence that any of the organisms found ga.ned access through killing-floor 
operations. 

From the foregoing data it Is concluded that the organisms responsible 
for ham souring are disseminated throughout the carcass from the moment 
of slaughter and possibly are present in the blood and tissues of the living 
animal. It is evident, therefore, that access of these organisms can not be pre- 
vented by any alteration of k.lling-floor operations or practices. Prevention of 
ham souring depends, therefore, on preventing the development of the causative 
organisms which are known to be present. Prompt handling and prompt and 
efficient chilling resulting in early attainment of the low temperatures required 
to check the development of B. putrefaciens and similar organisms, and main- 
tenance of uniform low temiwratures until sufficient salt has been taken up 
by the ham to hold these organisms in permanent check, are the means of pre- 
vention indicated. The effectiveness of these methods is shown in a practical 
way by the low rate of siioilage attained by those establishments at which they 
are consistently practiced.*’ 

A study of the manufacture of water ices and sherbets, A. C. Dahubebq 
(New York State Sta. Bui, 536 (1926), pp, 3-30, figs. 2). — This study was under- 
taken for the purpose of devising methods of preparing water ices and sherbets 
which would overcome some of the difficulties at present encountered in their 
manufacture. The terms water ice and sherbet are defined as follows; “A 
water ice is a semifrozen product made of water, sugar, and fruit juice which 
may or may not c*ontaln added color, flavor, fruit acid, and stabilizer. A 
sherbet is a semifrozen product made of the same ingredients as a water Ice 
except that It also contains milk or milk products.” The chief difficulty to 
overcome was the tendency for the unfrozen sirup to drain out of the nemi- 
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£r<»zep product during storage, with the result that the ice 1 b ei:ceediii|Ay hard 
in the upper part of the coutalaer and soft or mushy In the lower part. 

The first point studied was the Influence of the sugar concentration and the 
percentage of overrun upon the hardness of the product. A sugar concentra- 
tion of from 30 to 38 per cent and an overrun of 20 to 30 per cent were estab- 
lished as optimum for obtaining products comparable in hardness to ice cream 
at the same temperature. 

Of various materials tested alone and In combination as stabilizers, India 
gum of good quality prevented most of the sirup from draining out, but did not 
overcome the tendency of the frozen product to crumble. Gelatin made a 
smooth product, but it was imi>o.ssible to reduce the overrun to the desired 
amount. Gelatin and low-grade India gum were precipitated by each other, 
and a mixture of gelatin and gum tragacanth or high-grade India gum could 
not be whipped readily. This difficulty in whipping was also true of agar in 
a concentration of about 0.2 per cent. The most satisfactory results were ob- 
tained with a combination of agar with milk proteins, gelatin, gum tragacanth, 
or high-grade India gum. The substitution of corn sugar for 20 or 25 per 
cent of the sucrose still further improved the quality of the product by 
preventing the crystallization of the sucrose and the formation of ice particles. 
A satisfactory formula for warter ice embodying all the recommendations is 
given as follows: Cane sugar 25, com sugar 7, agar 0.2, gum tragacanth or 
high-grade India gum 0.4, and water, fruit, fruit acid, flavor, and color 67.4 lbs. 
This is said to give an overrun of 20 to 25 per cent and a total yield of 13 gal. 
For sherbets the same amounts of the first three ingredients are recommended, 
with 0.2 lb. of gum tragacanth, 50 lbs. of whole milk, and 17.6 lbs. of water, 
fruit, etc. Thi.s gives an overrun of from 25 to 30 per cent and a yield of 13.5 
gal. In place of the whole milk ice cream mix without sugar or gelatin can be 
used, tlie directions calling for 10 lbs. of the mix and 57.6 lbs. of the water, 
fruit, etc. 

Vitamin studies. — Xlll, Vitamin B in evaporated milks made by vacuum 
and aeration processes, R. A. Dutciier and E. Francis (Jour, Dairy Sci., 9 
(1926), No. 4, pp. SlO-SSl, figs. 2 ). — ^This continuation of the series of vltixrnin 
studies at the Pennsylvania Experiment Station, the preceding miinher of which 
by Souba, Knandel, and Butcher has been noted (E. S. R, 54, p. 670) has been 
noted assentially from a progress report (E. S. R., 52, p, 201). 

The general conclusion drawn is that “vitamin B is not readily dwtroyed by 
the evaporation methods described, and only under unusual conditions would 
we expect the vitamin B deficiency of commercial evaporated milks to he due to 
methods of manufacture.” In the (?ontrol tests with raw milk, fairly normal 
growth was secured with 12 cc. of milk daily. This would indicate that the 
Pennsylvania herd milk used was slightly sui)erior in its vitamin B content 
to that described by Osborne, Mendel, et al. (E. S. R., 3t), p. 570) and slightly 
inferior to the Minnesota milk described by Kennedy and Butcher (E. S. R., 
47, p. 78). 

Vitamin studies. — XIV, The Influence of ultra-violet light on the anti- 
rachitic properties of purified rations used lu the study of vitamin A, R. A. 
Butchee and J. H. Krugeb (Jour. Biol. Ohem., 69 (1926), No, 2, pp. 277-282).-— 
The authors have attempted to discover which constituent of the basal ration 
used in their vitamin A studies responds most readily to Irradiation, for the 
purpose of securing an abundance of the antirachitic vitamin now (considered to 
be an essential ingredient In basal diets to be used for vitamin A studies. 

The basal ration used consisted of purified casein 18, agar 2, salt mixture 3, 
and dextrin 77 parts. A comparison of the growth of nonirradiated rats re- 
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ceiving this tatlon untreated and Irradiated and of Irradiated rats receiving 
the nonlrradlated ration showed that loss In weight was delayed by irradiation 
of either the ration or the animals themselves. The separate Ingredients of the 
ration were then irradiated, one at a time, and the extent of increase in anti- 
rachitic properties was tested by determinations of the ash content of the femur 
and humerus of the rats on the fourteenth day of feeding. No change was made 
in the constituents of the ration, except that of one group in which 2 per cent of 
corn oil replaced 2 per cent of dextrin. The percentage of bone ash was mark- 
edly increased by irradiation of the dextrin and corn oil, but not to any extent 
by irradiation of the other ingredients of the ration. Since irradiation of 2 gm. 
of corn oil brought about the same degree of calcification as that of 77 parts of 
dextrin, it was concluded that irradiated corn oil is at least 38 times as potent 
as irradiated dextrin. The addition of irradiated corn or olive oil to basal 
vitamin A-free rations is recommended. 

Studies upon the inorganic composition of bones, J. Hoavland, W. McK. 
MARRunT, and B. Kramer {Jour. Biol. Chem.^ 68 {1926), No. S, pp. 121-128). — 
From bone analyses by the methods previously described (E. S. R., 56, p. 14), 
It is concluded that the calcium phosphate compound in all bones, rachitic or 
nonrachilic, is tricalcium phosphate, that different bones of the same individual 
have the same Inorganic composition, and that the ratio of calcium phosphtae 
to calcium carbonate is higher in the bones of normal tluin of rachitic animals. 
Precipitates made from solutions comparable in their inorganic composition to 
the serum of normal and rachitic animals were found to contain essentially the 
same calcium phosiJhate cK)mpoun(l as bone. The ratio of calcium phosphate to 
calcium carbonate in these procitntales was found to vary directly with the 
inorganic phospliorUvS content of the solution. 

The relation of the rate of growth to diet, I, T. B. C)bbor:^e and B. 
Mendel {Jour. Biol. Vfiern., 69 {1926), No. 2, pp. 661-673, figs. 5) — In this inves- 
tigation, whhli has been noted briefly from a progress report (E S. R., 55, 
I>, 189), the authors with the cooperathm of 11. C. Cannon have attempted to 
pr(>par(' single food mixtures for their stock rats which would be more con- 
venient and eflicient than the dog biscuit-green food ration hitherto used in 
their colony. In the i‘om>c of this work combinations were secured on which 
groAAlh has been accelerated far beyond the Donaldson standards. 

On a biscuit prepared from red dog flour 65, nu^at scrap 12, commercial 
casein 12, alfalfa 10, and sodium clilorido 1 per cent, with 1 mg. of potassium 
iodide for eaeh kilogram of the mixture, the average time retpilred for making 
th(» gain in weight from GO to 2(K) gm. was 38 days as compared with 43 days, 
the luaxiinnm rate of gain reported by King, and 65 days by Greenman and 
Oiihring. Several other eflicient food combinations are .summarized, with the 
time required to make gains in body weight from 60 to 200 and 300 gm., 
respectively. These, together with graphic records and photographs, show 
the marked increase in growl h which can Ini brought about l>y selective feeding. 
It is noted, moreover, that tlie increase in rate of growth can abo he initiated 
when the change in ration is made considerably later than in most of the 
experiments reported. 

No definite conclusions have been drawn as yet in explanation of the accelera- 
tion of growth, although it is suggested that hitherto unappreciated cell con- 
stituents may be partly responsible. Whether the rapid initial growth will 
result in definitely larger adults and whether it is truly normal from a 
morphological and physiological standpoint have yet to be determined. 

The effect of light on creatinine and creatine excretion and basal metab- 
olism, M. EicHm^EBOlCR (Joun Biol Ohem., 69 {1926), No. 1, pp. 17-28). — Expo- 
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sure for an hour to direct sunlight or lor 50 minutes to the light of a carbon 
are lamp is reported to hare increased the creatinine excretion during the 
period of irradiation and decreased it for several hours thereafter in a group 
of young women subjects and also in two young girls. The creatine excretion 
was not affected. Creatinine excretion was also increased by exercise, in some 
cases to a higher degree than by Irradiation. No significant alterations in 
basal metabolism resulted from irradiation. 

Intestinal chemistry, IV-VII, O. Beroeim (Jowr. Biol Chem,^ 70 (1926) ^ 
i, pp, 29-$8f flffi. 7). — In continuation of the series of studies previously 
noted (E. S. R., 56, p. 190), four papers are presented. 

IV. A method for the study of food utilization or digestibility* — The method 
described Is an adaptation of the one described In the first paper of the series 
(E. S. R., 62, p. 862), involving the incorporation of ferric oxide in the food. 
In the present case, the iiercentage utilization of any food is calculated by 
determining the ratio of the amount of the food substance ingested to the 
amount of iron in the food and in the feces. The method is said to be appli- 
cable to studies on small animals, such as white rats, and to have the ad- 
vantage over the usual method in not requiring the separation and complete 
collection of the feces. 

V. Carbohydrates and calcium and phosphorus absorption. — The method 
noted above has been applied In a study of the effect upon calcium and phos- 
phorus absorption from the intestines of the addition of various carbohydrates 
to the ration. The experiments were conducted on young rats on a basal 
diet of whole wheat 33, gelatin 15, wheat gluten 15, whole yellow corn 33, 
sodium chloride 1, calcium carbonate 3, agar 0.5, and ferric oxide 0.2 per cent. 
The calcium and phosphorus absorption on the control diet was determined for 
each rat during two successive 4-day periods, and on the modified diets on 
succeessive 4-day periods, with 2 days’ interval l>etween. 

Starch, glucose, fructose, and maltose were without effect on the calcium 
and phosphorus absorption when fed at a 25 per cent level, but caused a small 
increase at 60 per cent. Dextrin had little effect in the smaller amounts but 
a more marked effect in the larger. Lactose even at a 25 per cent level caused 
a marked increase in the calcium and phosphorus absorption, particularly the 
former. The effect of these carbohydrates is considered to be due to liicreased 
lactic acid fermentation in the intestines, with resulting increased acidity of 
the intestinal contents which would be more marked with lactose than with the 
other carbohydrates. 

VI. A method for the study of absorption in different parts of the gastro- 
intestinal tract. — In this application of the method outlined In Part IV, the 
food in question is fed to the experimental animals for 24 hours or more, or 
until all residues of the preceding diet have left the intestines, and is then 
given in small amounts at frequent intervals. After several feedings the ani- 
mal Is killed and the contents of various parts of the intestinal tract examined. 
As an alternative several animals may be fed a single meal and killed at 
different times, or an animal with a series of fistulas may be used. 

VIL The absorption of calcium and phosphorus in the small and large in- 
testines. — Using the method outlined In the preceding paper, a study was 
made of the effect of cod-liver oil as the source of tlie antirachitic vitamin on 
the absorption of calcium and phosphorus from different imrts of the intes- 
tinal tract of rats on a hlgh-calcium-low-phosphorus diet. Three rats were 
fed this diet supplemented by 10 drops daily of inactive olive oil and three 
by the same amount of cod-liver oil. Three others received a hlgh-calcium- 
high-phosphorus diet consisting of equal parts of powdered milk and com- 
gtardti. 
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la all groups thero was a considerable degi'ee of calcium absorption from 
the small intestine, indicating that tbe rachitic condition could not be due to a 
failure of absorption. In all groups there was a marlced excretion of phos- 
phate into the small intestines. The normal animals showed normal calcium 
and phosphorus balances throughout the intestines. In the rachitic animals 
the excretion of calcium into the lower Intestine was more marked than tbe 
absorption, thus leading to a negative balance. This was accompanied by a 
failure of phosphate to be reabsorbed. 

“ The failure of absorbed calcium to be used In calcification is believed to be 
due to the low phosphate concentration of the blood. Antirachitic substance 
may act by elevating blood phosphate by promoting the breakdown of organic 
tissue phosphates, thus leading to increased deposition of calcium with lessened 
excretion into the gut and conseciuent better absorption of phosphate there- 
from.” 

Studies of the metabolism of women. — Cyclic variations in uric acid 
and total nonprotein nitrogen content of blood, R. Oicey and S. E. Erikson 
{Jour, Biol. C7tm., 68 {1926), No. 3, pp. 687-709, ftg. 1). — The investigation pre- 
viously noted (E. S. R., 54, p. 592) has been extended to a study of the blood 
uric acid level.s and nonprotein nitrogen content of the blood during the 
menstrual period In college women, many of them subjects of the previous 
study. In all 271 samples covering 37 monthly periods in 22 subjects were 
analyzed. On the basis of the data obtained, the conclusion is drawn that in 
mo.st normal women there is a tendency for the blood uric acid to reach a high 
level Immeditaely preceding menstruation. This is followed by a decrease 
during menstruation and a second increase shortly after the close of the period. 
The average values at these periods in terms of inlermenstrual values were 
105.8, 80.4, and 105 per cent. The values obtained In 92 observations of the 
blood uric acid levels of 9 men showed no greater variations than those observed 
in the women subjects during the Intermenstrual period. 

Observations on the total nonprotein content of the blood showed a tendency 
toward high levels during or just after the menstrual period. Preliminary 
observations of the nitrogen partition showed no consistent cyclic changes in 
the levels of creatine, creatinine, urea, and amino acids. This is thought to 
indicate that the rest nitrogen fraction alone is Involved. 

Various theories in explanation of the fluctuations in nitrogen distribution 
are discussed. 

TEXTILES AND CLOTHING 

Fibres, textiles, cellulose, and paper, D. J. Norm an {Soc. Chem. Indus. 
[London], Ann. Rpts. Prog. Appl. Chvm., JO {1925), pp. lS7-J6i).—A review of 
technical research in 1925 on cellulose, cotton, and allied fibers, silk, wool, nitro- 
cellulose, rayon, and paper-making materials. 

New method of depicting fiber cross sections [trang. title], A. Herzog (Meh 
Hand TexUlber., 7 {1926), No. 11, pp. 925-927, figs. 7). — The details of the method 
are set forth, with illustrations of the apparatus employed. 

Spinning tests of leading varieties of Texas cotton (crop of 1924), 
H. H. WiLUS {U. S. Dept. Agr., Bur. Agr. Econ., 1926, pp. 20, figs. 3). — A pre- 
liminary report of tests in cooperation with Clemson Agricultural College on 
Acala, Lone Star, Kekchi, Mebane, Rowden, Kasch, and Hoground (mixed) 
cotton grown in Texas in 1924 gives environmental and field data, grades, 
staple, and the usual spinning test data. 

The test results on the 1924 crop, which tend to substantiate those of the 
1928 crop, Indicate that all of these varieties may be spun Into satisfactory 
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22s and 28s yarn; that Acala, Lone Star, Kekchi, Mebane, and Bowden may 
be span into satisfactory 36s yam; and that Acala, Ix)ne Star, and Kekchi 
may be made into 44s yarn for some purposes. 

Spinning tests of leading Tarieties of North Carolina cottons (crop of 
10235) , H. H. Willis (U, S. Dept, Agr,, Bur. Agr. Eeon., 1926^ pp. 28 ). — This is 
a preliminary report of spinning tests made in cooperation with Clemson Agri- 
cultural College on the Trice, Sugar Loaf, Cleveland, Acala varieties, and 
strains of the Mexican variety of cotton grown in several localities in North 
Carolina. Environmental and yield data are given in addition to the usual 
spinning test data and a formula which has been devised for estimating the 
breaking strength of 28s yarn. 

The breaking of yarns and single cotton hairs, O. G. Cleog (Brit. Cotton 
Indus. Research Assoc., Shirley Inst. Mem., 5 (1926), Ao. IH, pp. 228-2SS, ftps. 
11). — The Congo lied staining method (E. S K., 55, p. 695) has made it possible 
to determine the iinmber and charnettu’ of all the fiber present at the point of 
breakage, the average number of fibers ending naturally in the portion of yarn 
in which the break occurs, and the number of fibers actually broken. The 
average number of fibeis in the yarn cross section is found by counting those 
at a cut end. 

Use of this technique on a number of yarns broken on a single-thread tester 
or a ballistic instrument gave evidence that yarn does not usually break by 
slipping of the individual htiirs. In reality a considerable proportion of the 
hair.s are actually broken, as many as 70 per cent in a Sakel 36’s weft. No 
definite relation was apparent between the breaking load of a raw cotton and 
that of the yarn itself. This seemed largely due to the indefiniteness of the 
quantity determined as the single fiber-breaking load, and the eff('(*ts of two 
contributing factors, presence of abnormal hairs ami length of test spoclnien, 
were examined. No direet relation was shown between the single fibor-hreaking 
load and the wall thb km'ss of the filx^rs. 

Variations in damped knitting yarns, W. Dvvis (Wool J^cc, {Bradford]. 30 
(1926), No. 916, pp. 152Jf~1527, figs. 10). — Experiments showed that after damp- 
ing wool yarns there is a rapid alteration in tlie teiasile and stretch properties, 
whi li reaches its maximum intensity about 4 hoiirs after lubrication. After 
this time there is a gradual return toward normal conditions. This return, 
however, is in no case complete before 21 hours have e'Ia])sed. during W'hich 
period all of the yarn wound is supposed to be worked up on the frame: other- 
wise the effects of lubrication must be maintained by placing tlu^ wound yarns 
in a damp atmosphere. In te.sts on I8's and 2/18's worsted liosic'ry yarns, which 
were damjH‘d with different lubricating substances and the effects noted at 
various i)er5ods, the general behavior was similar in each ('as(‘ 

The effect of atmospheric influences on wool and cloth [Ir.ans. title], 
A. Ker'ITSss (MeUiand Textilhcr, 7 (1926), No 11 , pp. 928, 929). — Microscopic 
study of natural white w'ool and samr»los of gray army cloth that had been 
exposed to the action of the atmosphere for about a y(*ar did not show an 
npi>reciable change in appearance' of the filnu's. but they were exceedingly 
brittle and easily broken into short fragment s. Conclusions which confirmed 
earlier investigations arc that the action of the afinosphere, especially light, 
causes a chemical deterioration with a considerable concurrent reduction In 
quality. 

Bleaching, dyeing, printing, and finishing, A. J. Hali. (Soe. Ghein. Indus. 
{London], Ann. Rpis. Prog. Appl Chem., 10 (1925), pp. 7 6’5-fS7).— Activities of 
the bleaching, dyeing, printing, and finishing ludustrle.s are reviewed for 1925, 
and summaries are given of the patent and research publications brought 
forth during the year. 
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MISCELLAHE01TS 

Natloniil problems lor cooperation, agricultural experiment stations and 
U. 8. Department of Agriculture {U. S. Dept. Apr., Off. Expt. Stas.y 1027^ 
p. — This revision is referred to editorially on page 101. 

Report [of Florida Station] for the fiscal year ending June 30, 1930f 
P. H, Rolfs et al. (Florida ^ta. Rpt. 1920, pp. 45 figs. 2). — This contains the 
organization list, a financial statement for the fiscal year ended June 30, 1920, 
a list of the publications of the year, a general review of the work of the station 
during the year, and departmental reports, the experimental features of which 
are for the most part abstra(*ted elsewhere in this issue. 

Report of Moses Fell Annex, Bedford, Indiana, June, 1926, 11. J. Reed 
and E. W. Mooke (Indiana Sia. Cue. l.% (1926), pp. 15, figs. 5). — ^The experi- 
mental work summarized in this rei>ort is for the most part abstracted else- 
where in this issue. 

Thirty-eighth Annual Report of [Kentucky Station, 1925, I], T. P. 

OoopEii (Kentucky Sta. Rpt. 1925, pi. 1, pp. 34 )^ — I'art 1 of this report contains 
the organization list, a financial statement as to the Federal funds for tlie 
fiscal year emb'd .lune 30, 1025, a report of the director on the work and 
publications of tlie yciir, and metcH)rological data. The exi>erimental work 
reported and not [>reviously noted is for the most part abstracted elsewhere in 
this issue. 

The Tliirty-eighth Aniiutil Report of the Maryland Agricultural Experi- 
ment Station, [1925], H, J. Pattkkson (Maryland l^lta. Rpt. 1925, pp. XX-\-189, 
figs. 79). — This contains the (organization list, a report by the director on the 
work and publications of the station, a financial statement for the fiscal year 
ended June 30, 1925, and reprints of Bulletins 208-273, all of which have been 
previously noted. Ex|w^rimeutal work with field crops is noted on page 132. 

Some new tacts from the Montana Exx>eriiiient Station: Thirty -second 
Annual Report, July 1, 1924, to June 30, 1925, F. R. Linfield (Montana 
Sia, Rpt. 1925, pp. 60, figs. 22 ). — This contains the organization list, a financial 
statement for the tiseal year ended June 30, 1925, and a report of the director 
on the work of the station. The exiK‘rimental work reimrted and not previously 
noted is for the most pari abstraeted elsewhere in this issue. 

Thirty-ninth Annual Report of the Pennsylvania Agricultural Experi- 
ment Station, [1920], [U. 1 a Watts] (Fennsylrama 87a. Uul. 204 (1926), 
pp. 47, figs. 10). — This iiulletin discusses i)riefly the work of the station for the 
year ench'd June 30, 1920. including a fhiancijjl statement for thhs period The 
experimental work iveonhMl and not previoii.sly noted is for ihe most patt 
abstracted elsewhere in tld.s issue. 

Thirty-eighth Annual Report [of Tennessee Station], 1925, 0. A. Mooeks 
ET AL. (Tennessee 8/a. Rpt, 1925, pp, 24. figs. 2). — This contains the organization 
li.st, an account of tlie work of the station, and a financial statement for the 
fis(‘al year ended June 39, 1t)25. The experimental work reported and not 
previously noted is for the most part abstracted elsewhere in this issue 

Bimonthly Bulletin of the Ohio Agricultural Experiment Station, [Sep- 
temhor-Octoher, 1926] (Ohio Sta. Bimo. BuL, It (1026), Xo. 5, pp. 161-208, 
figs. 7). — This number contains, in addition to several articles abstracted else- 
where in this issue, the following; Ohio BjHirtsmen Plant 45,(H)() Forest Trees, 
Orchard Trees Need Nitrogen, and Feeding Dairy Cows. 



NOTES 


Arizona University. — President C. H. Marvin, the chancellor of the board of 
regents, and three other members of the board have tendered their resignations. 

California University and Station. — L. J. Fletcher, head of the agricultural 
engineering division, resigned December 30, 1926, to engage in commercial 
work. 

Colorado Station. — A wooden building used to house the work of the station 
in animal husbandry, dairy husbandry, veterinary science, and poultry was 
burned January 28, together with the R. O. T. C. building and the Government 
arsenal. The loss is estimated at $200,000. 

Connecticut College. — Approximately $500,000 is l>eing requested from the 
General Assembly for new construction. The largest item is that of $435,720 
for a classroom building to replace a frame structure erected in 1890 Other 
items in the estimates include $19,920 for equipment for fruit storage, $47,622 
for enlargement of the filter beds, and $32,000 for four faculty cottages. 

Massachusetts Station. — The resignations are noted of Gerald M. Gilligan 
and Orman E. Street, investigators in chemistry and agronomy, respectively. 
Recent appointments include Miss Esther S. Davies and Linus H. Jones, assist- 
ant research professors of home economics and botany, resimlively, and the 
following Investigators: Robert S, Horne, agronomy; Joseph L. Kelley, (Tan- 
berry studies ; Ronald L. Mighell, farm management ; Paul R. Nelson, chemis- 
try; and Ray G. Smiley, pomology. 

Michigan College and Station.— Edward D. Devereaux has been api)oint(?il 
assistant professor and research assistant in bacteriology. R. V. Gunn has been 
appointed extension specialist in economics. 

Minnesota University. — Work has been begun on a plant industry building, 
which, with equipment, is to cost $250,000. This building will house the division 
of agricultural biochemistry and will furnish much needed lal>oratory equip- 
ment for the entire plant industry group. It will be a three-story and bast^ment 
structure of brick and limestone, 154 by 05 ft. in size, and is exi)ected to be 
ready for occupancy September 1. 

Missouri University. — The total attendance at Farmers’ Week held from 
January 17 to 21 was 1,263, of whom 383 were women. There were represented 
96 Missouri counties and 12 other States. 

A ne\y marketing course of three days’ duration was held from February 
8 to 10 for officers, managers, and members of cooperative marketing associa- 
tions in cooperation with farmers’ organizations of the State and the U. S. 
Department of Agriculture. 

Montana College.—Miss Florence Fallgatter, acting head of the home eco- 
nomics department, has been appointed field agent for home economics in the 
central and Pacific coast regions by the Federal Board for Vocational Educa- 
tion, succeeding Miss Mabel V. Campbell, who has resigned to become chairman 
of the department of home economics of the University of Missouri. 
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Nebraska University,— A new dairy building costing $50,000 was dedicated 
October 21, 1926. It is a brick building with asbestos shingles, 131 by 197 ft 
It includes a milk house, accommodates 52 cows in stanchions, together with 
box stalls for 4 cows, and is ecjuipped with many labor-saving devices. 

Rutgers University* — A week’s marketing institute was held beginning 
January 24. 

New Mexico College and Station. — Work was recently begun by the station 
and the extension division on a Purnell project entitled The Determination of 
the Economic Possibilities of the Storage and Keeping Qualities of New Mexico 
Eggs. 

New York State Station. — The addition of plaster of Paris to dust mixtures 
used in fighting the pi^ar psylla, one of the most troublesome pear pests in New 
York, has proved quite effective in e<mtrolliDg this insect in the Hudson River 
YaDey. The new dust mixture is harmless to pear foliage and costs only about 
3 cts a pound, this amount being sufficient to cover the average-sized pear 
tree. The treatment is useful chiefly in the early stages of the Insect’s develop- 
ment, when the moist bodies of the young psyllas cause the plaster of Paris 
to set in a liard case, thus causing suffocation. The dust mixture suggested for 
these stages contains four parts of freshly hydrated lime to one part of high- 
grade plaster of Paris, For later use, nicotine sulfate may be added, and 
sulfur or copper dust or lead arsenate may \>e substituted for a part of the 
lime for 8i>ecial purposes. It is thought that the plaster of Paris dust may 
also prove efft‘ctive against edher orchard pests, and tests are now in progress 
to discover how they may be used to the best advantage. 

As a result of recent station tests, in which such varieties as Delaware, 
Campbell, Niagara, Concord, Iona, and Catawba were grafted on rootstocks of 
(Uinton, Kiparis Cloire. and Kui>estris St. George and grown beside own-rooted 
vines propagated in the usual way, it is believed that American grapes can be 
materially impro\ed in (piality, that yields can be increased, and that more 
vigorous vines can be obtained l)y biuicb grafting desirable varieties on suitable 
stocks. While at present the cost of grafted stock will probably be too great 
for use in commercial plantings, improved methods of grafting may lower this 
cost and eventually prove practicable. For home planting, the immediate 
benefits to be secured from grafted stock are believed to justify the slightly 
greater cost botli in the production of better fruit and the gi*eater assurance of 
success. 

Pennsylvania College and Station. — R, B. Maxwell resigned December 1, 
1926, a.s instructor in storage research. Recent appointments include J. M. 
Ilufiiiigtou as assistant proiessor of vegetable gardening extension, Howard O. 
Triebold as instructor in agricultural chemistry, and Arthur C. McIntyre as 
research assistant in forestry. 

South Dakota College and Station. — Guy H. Harvey of Yankton and W. S. 
Dolan Milbank have been appointed regents of educration, and Alvin Wagner 
of Philip lias been reappointed to the position. Turner R. H. Wright, live- 
stock spe<‘lallst in the extension service, was transferred January 1 to the 
department of animal husbandry as associate professor of animal husbandry. 

Texas Station. — Dr. P. C. Mangelsdorf, assistant geneticist at the Connecticut 
State Station, has been appointed agronomist in charge of corn and small grain 
investigations and entered ujum his new duties January 1. 

Vermont University. — The Ira Allen Chapel, named in honor of the founder 
of the university and the gift of Hon. James B. Wilbur of Manchester, was 
dedicated January 14. It is a brick colonial structure, 135 by 90 ft. in size, 
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with a 170-ft campanile. The seating capacity of the auditorium is 1,000. 
Special attention has been given to its acoustics, and a three-manual grand 
concert organ has l)een installed. 

West Virginia University and Station. — Dr. J. H. Rietz, professor of veter- 
inary medicine and advisory veterinarian In the station, has been appointed 
veterinarian in the depjirtmcnt of animal husbandry, beginning January 1, 
thereby filling a vacancy which has existed since the resignation of Dr. C, A. 
Lueder in September, 1924. E. O. Stillwell, assistant professor in the College 
of Agriculture and junior animal husbandman in the station, resigned January 1. 

Wisconsin University and Station. — At the request of the Wisconsin Utili- 
ties ASvSOciation the first short course in tree trimming for line foremen was 
offered by the department of horticulture from February 8 to 12. 

The radio committee of the College of Agriculture has cooperated with the 
university committee in a series of farm and home radio programs given 
weekly during January. 

Walter H. Bbling has resigned as assistant to the dean and director, efleetive 
January 1, to accept the rK)sition of State agricultural statistieiau. Reid F. 
Murray has resigned as secretary of the Wisconsin Livestock Rreeciers’ Asso- 
ciation and extension specialist in animal hu.sbandry, and has been succeeded 
by Arlle M. Mucks, county agent of Barron County. 

Office of Experiment Stations. — H. W. Mnrston, instructor in animal hus- 
bandry and assistant animal liiisbundman in the Kansas (College and Station, 
has been api>oinled associate animal husliandmnn. He will liave cdiarge of the 
abstracting for Experiment ^ialUm Record In the sections of animal produc- 
tion and dairying and dairy farming, relieving George Haines, who while re- 
taining his connection with the section of genetics will devote tlie gr('a1er part 
of his time to the work of the Office dealing witii its direct relations with the 
experiment stations. 

Survey of Land-Grant Colleges and Universities. — Under a provision of 
the act signed January 12 making appropriations for the support of the De- 
partment of the Interior for the fiscal year ending June 30. 192S, the liurcnu 
of Education is granted $01,000 to make a study of ttie organization, adminis- 
tration, and work of the land-grant institutions. The total cost of the survey 
is expected to be $117,000. The survey is the result of discussion and action 
in the Association of Land-Grant Colleges and Universities and n'ceived the 
indorsement of the association in 1925 and 1920. It is exi)ected that special 
attention will be given to agricultural and home economics education. 

National Agricultural College Student Council. — According to a mtte in 
Aifricultural SHidcnt, this organization was formed at a meeting held in 
Chicago November 20, 1920, with rcxwsen tat Ives of the agrlcuKural <*alleges 
of Alabama, Iowa, Missouri, New York, Ohio, Penusyivania, and I'enncNsee in 
atteiidaiK'e. It is expected to hold annual meetings to consider problems con- 
fronting councils, clu))s, and societies in these Institutions dealing with student 
government and similar matters. 

California Forest Experiment Station. — ^This station, located at the Uni- 
versity of California, has begun operations with B. I. Kotok as director and a 
scientific staff of five other foresters. For the present its activities will i)e 
confined to the pine region and southern C^alifornia watersheds, but later it 
will take up the problems of the redwood regions. Substations have been 
located at Devil’s Canyon in the San Bernardino Mountains, Feather River on 
the Plumas National Forest, and Cow Creek on the Stanislaus National Forest, 
and at least two others and an exi)erimental forest are contemplated. 

Agricultural Education in South Africa.— -The Department of Agriculture 
of the Union of South Africa is contemplating the establishment of a sub- 
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tropical experiment station and is seeking a suitable site. Orchard manage- 
ment is to be featured, together with pathological, entomological, and plant 
physiological studies. A part of the work will also be devoted to subtropical 
field crops, such as cotton, tobacco, and coffee, and to studies of the suitability 
of certain varieties of deciduous fruits for the low veld. 

The department has definitely decided to establish a maize experiment sta- 
tion in the Orange Free State. A site has been selected near Kroonstad, and 
()I)e rations will be begun as >soon as the property has been taken over. 

The Government has decided to increase the number of agricultural scholar- 
ships for study overseas from 15 to 27. The now scholarships are valued at 
not to exceed £200 and include 4 in agricultural economics, 3 in sheep and 
wool, 2 in entomology, 2 in botany, and 1 in field husbandry. 

A two-year diploma course at the Pol chef stroom School of Agriculture was 
replaced January 3 by a onc-year course. A year’s practical experience on a 
farm is required for admission. The curriculum includes animal husbandry, 
poultry, field crops, veterinary science, horticulture, agidcultural chemistry, 
agricultural engineering, agricultural economics and law, entomology, book- 
k(‘eping, and agricultural botany, as well as practical work in blacksmithing, 
saddler:*, carpentry, and farm management. Short courses in eight lines are 
also offered. The school has a farm of about 2,800 acres, of which about one- 
fourth is under culli\ation, as well as a ranch of about 4,000 acres. 

Rubber Research Institute of Malaya. — This institute incorporated by the 
L(‘gislature of the Federated Malay States has recently been established with 
(i. Bryce as director. The institute is financed by Government funds, but is 
controlled by a board representing both the Government ami the rubber growing 
industries. While its work will be primarily for the advancement of the 
rubber industry, it is realized that many fundamental questions of concern to 
tropical agriculture will necessarily be gone into. It is hoix?d Unit an early 
start may he made in ch(‘mical and physical wwk on soils, latex and prepara- 
thm of rubber, plant nutrition and the physiology of growth, genetics, pathology, 
and statistical methods in field methods. 

Fellowship for Te.xtile Rtesearch. — A fellowship of $300 has been offered for 
th<^ academic year 1027-28 by tb(‘ American Home Economics Association 
(hrongh its c«)mmittce on r('^ear<*b. The work provided for is to be done at a 
colU‘g(‘ or iiniv(‘rsity of rec(»gn1zed .standing and iimh'r the direction of a 
numiber uf the staff who has carried on textile research either pers(maUy or 
through students, Oarididatics are restricted to women bolding at least one 
college or university d(‘gree and who liave siKxaalized in either textiles and in 
chemistry or in physics with some training in loxtiUvs. Applications close 
April 1, 1027. Additional information may be obtained from Miss Ruth O’Brien 
of the Bureau of Home Economics, U. S. Department of Agriculture. 

New Journals . — Entomologica Americana^ published by the Brooklyn Ento- 
mological Society, has resuin<‘d issue after an interval of 3C> years. The inten- 
tion is to utilize its columns for papers from authors not connected wdth 
institutl(»ns which puhiisli the rtesuUs of the re.search of their staffs, and which 
are too long or specialized for existing journals and too short for a book, 
^i'he initial number consists of a thesis submitted for the D. 8c. degree at 
liadcliffe College by rrlseilla B. Hussey and entitled Studies on tlie PI europodia 
of Bclostoma flumincum Say and Ranatra fusca Palisot de Beauvois. with a 
Discussion of These Organs in Other Insects. 

Western Dietitian, “a modem journal of dietetics and nutrition,” is being 
issued monthly. The initial number contains several original articles, including 
What We Can Expect to Accomplish through Scientific Nutrition, by E. V. 
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McOolltim; Sunlight and Nutrition, by R. B. Ramsay; Dietetic Value of the 
Avocado, by M. B. Jaffa; Acidosis, by W. D. Sansum; Isabel Bevler: Her 
Contribution to Home Economics, by H. B. Thompson; and How the New 
Science of Nutrition Has Revolutionized the Food Industries, by R. H. Shaw. 

Boletin de los 8ervioio9 Affricolas is being published quarterly by the Director 
General of the Agricultural Service of Chile. The initial number discusses 
the organization and work of the Department of Agriculture and Industry and 
presents contributions on The Economic Concept in National Agriculture, by 
J. Schneider LabbC; Parat 3 Thold in Hogs, by J. Descazeaux; and An Insect 
Injurious to Graj)es, by C. E. Porter; together with economic data, statistics, 
news notes, decrees, etc. 

Bulletin of Hygiene is being issued as a monthly by the Bureau of Hygiene 
and Tropical Diseases of Great Britain. It will consist of summaries and re- 
views of publications on ail branches of public health and preventive medicine 
from the special point of view of overseas Britain. A section on hygiene in the 
Tropics will deal with publications in various languages, but the remainder of 
the Journal will for the present be mainly restricted to publications in English. 
A feature of the initial number is the reproduction of numerous illustrations. 

The Belgrade Economic Review is a monthly Journal published In English 
and devoted to the economic, commercial, and industrial problems of the King- 
dom of the Serbs, Croats, and Slovenes. The initial number contains among 
other material an article on Agricultural Credit in Jugoslavia, by M K. Djord 
JeviO, and provisional statistics on the 1926 harvest of the chiel crops in the 
Kingdom. 

The North Western Naturalist is l)eing issued quarterly as a scientific and 
e<lucational Journal for the district in Great Britain covered hy Lan(‘ashlre, 
Cheshire, Shropshire, Staffordshire, Derbyshire, North Wales, Cumberland, West- 
morland, and the Isle of Man. The initial number contains several original 
articles, one of which deals with The Craneflies of Carnarvonshire, by II. F. 
Barnes. 

Fortschritte der Landimrischaft is being published semimonthly hy the agri- 
cultural department of the High School for Soil Culture of Vienna and the 
Austrian Agricultural Exjieriment Stations. The initial number contains several 
original articles, as well as shorter contributions, abstracts, notes, etc. 

The Economic Record has been established as a semiannual journal of the 
Economic Society of Australia and New Zealand. The initial number contains 
numerous original articles, reviews, and notes. Among the reviews is one 
entitled The Story of Australian Land Settlement, hy II Heaton. 

Montana is to be issued by the State Department of Agriculture, Labor, and 
Industry six times per year. The initial number contains a large amount of 
data regarding the agricultural and other resources of the State. Suhsciiuent 
issues are to be smaller in size and mainly statistical in scope. 

Jl Notiziario Chimxco-Industriale Ls being published monthly at Turin, Italy, 
with a number of members of the staffs of Italian experiment stations on its 
corps of collaborators. The Initial number contains several articles of agri- 
cultural interest, including one on the Preservation of Lemon Juice, by G. 
Romeo, 

Fwrming in South Africa is l)eing issued monthly by the Department of Agri- 
culture, Union of South Africa. It is published i)rimarily in the interests of 
the farmer, and consists largely of practical articles. 
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RECENT WORK IN AGRICULTURAL SCIENCE 


AOBICULTFEAL AND BIOLOGICAL CHEMISTEY 

Colloid and capillary chemistry, H. Fkeijnulich, trans. by H. S. 

(London: Methuen 1926, pp. Xy+885, pis. 7, ftps. [18^]). — This is a trans- 
lation of the third Gernian edition of this well-known text. A translation 
of the less technical abrldj^ed edition has l)een noted previously (E. S. R., M, 
p. 407). 

Textbook of microchemistry, F. Emich (Lehrluch der Mikrocheniie. Munich: 
J. F. Bebgmann, 1926, 2. ed., rev., pp. ftps. [82]). — A revision of the 

text previously noted (E. S. R.. 29, p. 801). 

Textbook of food chemistry, H. Roitoer {Lehrhuch der N ahrungstniUeU 
(Jheniie. LeApzig: d. /I. Barth, 1926, 5. ed., rev., vols. 1, pp. X+1028, insert 
pp. H, pi. 1, figs. 21: 2, pp. VI I 1029-2182, figs. 88). —The fifth edition of this 
text, th(* third edition of which has been noted (E. S R., 19, p. 669). 

The essential oils, H, Finnemore (London: Ernest Benn, 1926, pp. XV+S80, 
pis. 11, fig. 1).— An extensive c'ompilation of information on the production, 
chemical constituents (with methods for their ns‘ognitlon ) , and uses of the 
esstmtial oils classified accordlntf to their botanical souree.s. 

Experiments on sunflower seed oil, H. E. French and H. O. Humpubey 
(Missouri Univ, Engin. Expi. Sta. Bui. 28 (1926), pp. 27, figs. 6). — ^The studies 
reported in (his publication were undertaken to determine by c*omparison with 
other oils in Keneral n.se the iK>s.sibIe industrial uses of sunflower seed oil. 
l’'he literature on the imrw»rtation, dome.stlc production, chemical (’ompositioii, 
pliysi<‘al and chemical constants, and attempUnl u.ses of sunflower seed and oil 
Is first review^ed. In the exiierimental work the oil used was presse<l by two 
different companies from 11 samples of se<‘d furnl.shed by the Southeast Mis- 
souri Sunflower Growers Assixdatlon. In attempts to remove the foots con- 
tained in the oil as it came from the mill, filtration through Filter-Cel or sepa- 
ration with a Sharpies Super-Centrifuge provecl most satisfactory. In tests 
with various bleaching agents, the bt^st results were obtained with imtasslum 
hydroxide, followed by a mixture of fuller’s earth and activated oarlwn. 

The oil proved unsatisfactory as a frying oil on ai'c^ount of the low tempera- 
ture at which it began to smoke and the characteristic disagreeable taste 
imparted to the product. Even steam distillation did not render the oil suffi- 
ciently tasteless to l>e acceptable as a salad oil. Partial hydrogenation of the 
purified and steam-distilled oil gave a product which proved satisfactory as a 
frying oil, but which was not satisfactory as a lard substitute. 

The oil also proved unsatisfactory as a drying oil. It dried more slowly 
than linseed oil, and paints containing It possessed no superior weathering 
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Qualitieft over linseed oil paints and darkened considerably on standing. A 
Mbliograpliy of 49 titles is appended. 

On the chemical composition of poisonous beechnut cake, G, B. P. Van 
Kampen (Fen Onderzoeh naar de Chemische SamemtelUng mn Vergiftige Beu- 
kenotenhoeh, Proefechr., Tech. Hoogesch., Delft; Wageningen : E, Veenman d 
U925], pp. [7] 4-75, pU. fiff- 7; Eng. ahs., pp. 75-*78).— As a wartime 
measnre in the Netherlands, attempts were made to use beechnut seed oil for 
human consumption and the resulting beechnut cake for animal feeding. The 
latter had been considered harmless to cows, pigs, and sheep, but harmful to 
horses. Several cases of intoxication in cows fed the cake during 1919 were 
reported, as a result of which this Investigation was undertaken to determine 
the nature of the poisonous constituents. 

The trouble was found to lie not so much in the presence of iK)isonous nitrog- 
enous compounds as in decomjwsition ])roducts of the r(\sidual oil of the cake. 
There were identified in the poisonous but not in the nonimisonous cake azelaic 
add, COOir(CH.) 7 COOH, and an unknown tribasic acid. (Ml 7 ((X>OH)a. The 
possibility of rendering the cake harmless by complete extraction of the oil Is 
suggested. 

An Improved method for'the preparation of wheat glJadlii, M. J. Blisii 
and R. M. Sajvdstedt (Cereal Chem., S ( 1926), Vo. S , pp. Ifjli - HU ). — The method 
described 1*5 based upon the observation that “ when crude gluten which has 
been dried in vacuo at 65 to 70° (1 is ground to a i>ow(ler and treated with 
n/ 100 to n/ 10 acetic acid, only gliadin is dispersed. Tlic extract may be 
filtered water-clear, and the gliadin recovered by tlic jiddition of .salt, or by 
neutralization with alkali. This furnishes a basis for i)repnring gliadin in 
quantity and of a high degree of purity. It is superior to the established 
method from the standpoint of economy (in time, ex]»(‘ime, ami alcohol) and 
simplicity of operations.” 

The antirachitic value of irradiated cholesterol — VI, A separation into 
an active and an inactive fraction, A. F. Hess, M. A\'ei\8to(’k, and E. Sheb- 
MAN (Jour. Biol. Chem., 70 (1926), Ko. /, pp. J2S- J27).—By certain imKlificatlons 
of the technique employed in the previous .study (K. S R, ,55, p 594) of the 
fractionation of irradiated cholesterol, antirachitic activity has been demon- 
strated in the filtrate from the digitonin pn^eijutate*. The nioditication con- 
sisted in canning out tlie separation of the cholesterol digitonid(‘ in an at- 
mosphere of nitrogen, separating the fraction as rapidly as ix>ssible, and using 
curative rather than preventive tests. Th<' aoiive fraction constituted only 
about 4 to 5 per cent of the original amount of choleslcwol. 

It is pointed out that these result^ are compani))le with those previously 
reported by Dubin and Funk (E. S. R., 53, p. 7C5) for cod-liver oil, thus fur- 
nishing a proof that the active constituent in cod-livor oil is closely similar 
to, if not Identical with, that of irradiated cholesterol. Another analogy be- 
tween the tw’o was furnished by the separation from irradiated (diolesterol by 
extraction with liquid ammonia of an active re^^idue comprising somewhat 
less tlian 4 per cent of the original material. The separation of a similar 
fraction from cod-liver oil has been repfjrted briefly by Kocii, Caban, and 
Gustavson. 

The auti-rachitic properties of irradiated sterols, <>. Rosenheim and T, A. 
Webster (Biochem. Jour., 20 (1926), Eo. S, pp. 5.37-5^^, pi /). —Further attempts 
at the concentration and possible isolation of the aetive fraction of Irradiated 
cholesterol (B. S. R., 54, p. 195) are reported, with results conforming In 
many resjtects to those of Hess, Weinstock, and Sherman noted above. It 
was found that the activity of Irradiated cholesterol could be considerably 
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increased by conducting tbe irradiation in tlie absence of oxygen^ L e., in an 
atmosphere of nitrogen. In attempts to separate the active substance from 
the digltonin precipitate, negative results were obtained with air4r radiated 
cholesterol and positive with the samples irradiated in nitrogen. 

Cholesterol was successfully irradiated by exposure in a thin layer on a 
glass plate, covered with a thin quartz disk, to daylight for an entire summer 
month in which there were many days of bright sunshine. 

Attempts to activate various cholesterol derivatives gave negative results 
except in tlie cas(‘ of ergosterol and cholesteryl acetate and palmitate. Ir- 
radiated ergosterol was highly protective even in doses of 1 mg, It is concluded 
that only membei-s of the three groups of protoplasmic* sterols (sterols occuring 
ill animal or plant tissue) can be acti\4ited, and that both the secondary 
alcohol group and the unsaturated carbon linkage contained in the sterol 
molecule must be intact for successful irradiation. 

In connection with the feeding experiments in which the Sherman-Fappen- 
helmer low phosphorus diet h4 was used, the observation was made that 
patent flour occasionally carries enough of the antirachitic factor to invalidate 
the experhuent, hut that this source of error can be obviated by extracting 
the flour with ether. 

Fractionation of irradiated cholesterol, I, II {Jottr, Biol. Che^n.y 71 (1926) , 
No. jf, pp. 213-233).'— Two pa^KU’S are presented. 

I. Vhem'mil ohsvrvailom, J. Shear and B. Kramer tPl>» 218-220). — ^On 
Irradiating cholesterol, puritied by leix^ated crystallization from hot acetone 
solution, in thin layers in air for 2 hours at a distance of 18 in. and recrystaUlz- 
ing the irradiated product, a small tpiautity of pale yedlow oil was obtained 
which gave a luarkiHl jK^sitive reaction ^^ith aniline-hydrochloric acid. The 
process could he rei>eated a iiumher of times. The yield of the oil, provi- 
sionally calle<l V. V. oil of ( holesterol, was about 5 per cent following irradia- 
tion for 1 iHuir at is in, and 10 per cent after 2 hours. About 40 per cent 
of the crude oil was not jua'cipltable by digltonin. This fraction gave positive 
reactions with tin* aniline-hydrochloric acid, Liebermaiin-Burcliard, and 
Salkowski tests and the Lifs<*hiitz reaction for ox> (‘holesterol. 

II. Antii arhiiic potvnrif of the fractionti. B. Kramer, M. J. Shear, and D. H. 
Shelling tpp. 221-288).— In this paper the antirachitic potency of the crude 
U. V. oil of cholesterol and the cholesterol-free oil obtained from it was tested 
by curative experiments with rats on the Steenbock rachitic diet 2965. With 
the authors' technique irradiated cholesterol, fed at a 0.01 per cent level, induced 
initial healing in 9 da>s in 8 out of 5 rats, showing that this amount was in 
the neighborhood of the minimum dose. As previously reported by Hess, 
Weinstock, and Hheriuun (see above), irradiated cholesterol lost its antirachitic 
potency following n‘cry.stallization. Crude U. V. oil of cholesterol when fed 
at a 0.1 per cent level brought about healing in only 2 cases out of 4, while at 
the same level cholesterol-fiw V. V. oil induced healing in all of the 6 cases 
tested. With 0.8 j»er cent of the U. Y. oil, marked healing was obtained with 
both the crude and clu>h‘sterol-free oils. The cholesterol-free oil protected by 
cottonseed oil was found to retain its antirachitic potency after two months’ 
storage. 

Oomparisoii between the pigeon and the rat methods of testing for anti- 
neuritlc vitamin ftrans. title], A. SKiDKi.r. {Bnl. Soc. Chitn. Bivins (1926)^ No. 7, 
pp. 746-7S0y flg%. £).“-Thls discussion of the choice of methods for determining 
vitamin B and the antineuritic vitamin is based upon a comparison of the ef- 
fects obtained with rats as rejmrted by Smith and Hendrick (B. S. R,, 56, 
p. 891) and with pigeons in testing the activity of the antineuritic vitamin con- 
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eentrate prepared as previously noted (E. S. R., 55, p. 609) with and without 
the addition of autoclaved yeast. In the rat experiments the basal diet was one 
supposedly adequate except for vitamin B, and in the pigeon experiments it 
was x)Ollsbed rice. 

In both experiments the weight of the experimental animals was maintained 
after the addition of the yeast concentrate alone. In the rat experiments 
there was a growth resi)on8e following the addition of autoclaved yeast, but 
in the idgeon exiKjriments the autoclaved yeast was without effe<?t. On the 
assumption that growth-i)romotlng vitamin B is comix)sed of the antineuritic 
vitamin and another constituent, In Itself active or inactive as regards growth, 
the possibility is suggested that the rat needs both of these constituents and 
the pigeon only the antineuritic vitamin. If this is true, the pigeon, on account 
of its simpler needs, would seem to be the choice for determinations of the anti- 
neuritic vitamin, and the rat for vitamin B. 

Note on colorimeter correction curves, S. h. Wbigiij’, jk. {Jour. Biol. 
Chem.f 71 (1926), No. 1, pp. 209-212, figs. 2 ). — Marked variations in the color- 
imeter correction curves for sugar (Foliii and Wu method) as rerx)rted by 
different workers are shown by curves calculated from the reported findings 
to give the correction In milligrams plotted against the apparent value as cal- 
culated by the ordinary method. These variations are thought to emiihaslze the 
necessity of individual calculation of a correction cuiTe. Attention is also 
called to the high colorimetric correction required for creatinine determinations. 

The influence of sodium chloride on the colorimetric determinations of 
pH, L. B. Parsons and \V. F. Douglas (Jour. Bad., 12 {1926), No. 4 . pp. 26S- 
265 ). — study of the salt error of the sulfonphthalein series of indicators at 
1, 2, and 3 m salt concentrations is reiK>rted. It is concludtHl that by sub- 
tracting 0.3 from the observed colorimetric pH value results may he obtained 
for solutions containing from 6 to 18 per cent salt which are in conformity 
with the electrometric data, 

A rapid electrometric method for the measurement of liydrion concen- 
tration of flour-water suspensions, H. J. Denham and G. W. S. Blair {Cereal 
Chem., 3 (1926), No. 3, pp. 158-162, figs. 2 ).- — The quinhydrone electrode is used 
in the method describeil. Although it is said to be iKissible to conduct the 
determination directly on flour-water mixturi's of convenient dilution, it has 
been found preferable to use an extract prepart*d by shaking a mixture of 2t) 
gm. of flour with 200 cc. conductivity water in a s^ietdal flask borosillcate 
glass for 5 minutes in a mechanical shaker and then centrifuging for 5 minute.**, 
after which the clear supernatant liquid is i>oiired into the electrode vessel. 
The quinhydrone electrode has proved satisfactory over the entire range of pH 
occurring in flour extracts and has given results coinjiarable with those ob- 
tained with the hydrogen electrode. 

A rapid method for the colorimetric determination of hydrogen-ion con- 
centration of crackers, R. T. Bohn and K. J. Martz {Cereal Chem., S (1926), 
No. 3, pp. 183-187 ). — ^This adaptation of the colorimetric method of determining 
the H-ion concentration of crackers as recommended by Johnson and Bailey 
(B. S. R., 54, p. 108) consists essentially in distributing several drojis of dis- 
tilled water across the freshly broken .surface of the cracker, j ►lacing on them 
drops of water or an alcohol solution of phenol red, and comiiaring the color 
with a standard set of color tul>es for this indicator. If the pH is near the 
limit of range of the indicator the test should be repeated with the next indi- 
cator in the series. Overbaked crackers should not he used for the t(^t as they 
tend to show a lower alkalinity. 

Control of diastatic activity in wheat flour. — <11. Experiments with flour 
milled on a commercial scale, K. C. Shebwoou and C. H. Bailey {Cereal 
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Chem,, 3 (1926), No, 3, pp. 163-182, figs. 3). — This paper reports in detail experi- 
ments on a commercial scale confirming the conclusions drawn in the prelimi- 
nary report (E. S. R., 55, p. fill). The baking strength of fiour milled from 
wheat low in diastatic activity was increased by the addition of ti i>er cent of 
sprouted kernels to the wheat. The time for pr<H>fing was reduced, ilw color 
of the crumb was whiter, and the crust of the loaves browner and more pleas- 
ing in api)earance when the flour c<»nlaim»d germinal ed wdieat. The protein 
quality was apiiarently unatfected by the addition, and the aging of the flour 
proceiKled normally. Examination of tlie flour after 20 months of storage 
showed it to be as sound as flour milled at th(‘ sami^ time from ungerminated 
wheat. 

The gasoline color value of several classes of wheat, D. A. Coleman and 
A. Chbistie (Cereal Chem,, S (1926), No. 3, pp. 188-193, figs. 2). — The method 
previously des(Til)ed (E. S. K., 55, p. fill) lias been applied to several varieties 
i)f wheat and wheat flour. 

The gasoline-soluble pigments varied greatl\ in amount with the different 
varieties. On the average the vvh(‘ats of the liard red winter (lass contained 
the largest amount, folio w'ed by the cominou white class of wheat, and then 
by durum wheat. Certain varieties of durum wiicat were consistently lower 
in gasoline-scfluble plguuMits than other.s. N<( relationship w’as found between 
the protein and ash content of durum wlical flour and tlie gasoline-soluble 
pigments. 

Miscibility t€?sts in the detection of adulterated butter, H J. Atkinson 
{Canad. Chem. and MvialL, 10 {1920), No s. pp 181- 18S) - '-Attention is called 
to sources of error in various ini.scibility tests for the det(‘ction of adulteration 
of butter wdtb other fats, and a new' test is dcs<Tihcd which is based uimui the 
principle of dissolving the fat in a given solV(*nt and adding from a burette a 
liquid in winch the Initerfat hut not the adulterant is immLscible. Ethyl ac^eto- 
acetate W’as finally selected as the jinuipitant and beirzene and ehloroform as 
the solvents, two determination^ being requir(*d, one with chloroform and the 
oth(‘r with iK^nzcme. iiiis was found ne<*essary lxM‘ause a mixture of 72 per 
<*enl laid and 2S jier cent coconut oil gives the .same turbidit> numlier as butter- 
fat when benzene is ustni as the solvent, and a mixture of 90 per cent lard and 
10 i»er cent cotsmut oil the same number as butterfal when chloroform is the 
solvent. The te(iini(jue with beuzeme is as follows: 

Int<t a clean, dry 50-cc. iK^akcr atxuit i 2 cm in diameter, cc of benzene 
is run fioni a burette arid to this is addl'd 2 cc of melted hutterfat at 30° C 
After the mlxtur(* has reached r<a)m t(‘miH‘i*aturc ethyl acetoacetate is added 
from a burette, 1 cc. at a time, until slight traces of preciidtation are notice- 
able, and then 0,2 or 0.3 cc. at a time at 1 -minute intervals until a decided 
lurlddity is r(?a</hed, the mimlK'r of cubic ct'Ulimelers required l>elug taken 
as the turbidity number 

In the course of the exiH'riiiieutal work leading to the develoi>ment of the 
method, the miscibility tests reisirtwl by Bills (E S. K.. 55, p. 010), were re- 
fieated with like results except in two instaiK'es. P.vridinc was found to he 
immiscible with both hutterfat and coconut oil and allyl aclohol immiscible 
with co<*onut oil. 

Dehydration of fruits in California, A. W Christie {Fruit Prod. Jour, and 
Amer, Vinegar Indus,, 6 (1927), No. 5, pp. IS- 17, figs. 5). — This is a general dis- 
cussion of the relative advantages of sun dr.ving and dehydration for preserving 
various California fruits, with data on tlie lu-oductioii of dried fruits in Cali- 
fornia in 1925. The highest figures wore for raisins, totaling 219,300 tons, 
folio w'ed by prunes 140,000, apri<*ots 17,500, jieaches lfi,2(K>, figs 9.(UK), apples 
5,760, i^ears 3,500, and dates 300 tons. 
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Cultures and yeast foods tested for Tiiiegar making (Illinois Sta. Rpt. 
1925 f j). 149 ), — In cider fermentations conducted by A. C. Vogele and F. W. 
Tanner simultaneously in 16-gal. kegs at 70" F., equally good results were 
obtained with uninoculated cider as with cider inoculated with pure cultures 
of yeast and acetic acid bacteria. 

Low concentrations of ammonium acid phosidmte and ammonium acetate 
(0.08 and 0.02 i)er cent resiK3ctively ) added to the cider at the heghiuing of 
the experiment hastened the prcK*ess, i)articulaiiy the alcoholic fermentation, 
and did not detract from the clarity or fragrance of the product. 

The use of water valves to exclude air from the fermenting licpild and ihus 
prevent acetic acid formation until after the completion of the alcoholic! f('r- 
mentation was found to be of no advantage. The acetic acid fmauentation 
was more rapid in kegs only one-half full than in those nearly full. 

The effect of pickle scum on the pickle brine, M. A. Joslyn {h'tuit l^rod. 
Jour, and Amer, Vinegar Indus., 6 {J92'7), No. 5, pp. 22, 23, ligs. 3). — q^he him 
frequently oc‘curing on pickle brine has been found to contain a .siK‘cies of 
Mpcoderma vhii, a naturally-occurring soil orgaiiLsm. This aerobic organism 
has a marked destructive effect upon the lactic acid formed by bacUaial 
action during the storage of pickles in brine. It is suggested liiat op(m 
tanks of pickles in brine be sealed with a layer ol neuiral mineral oil to 
prevent the growth of this organism. 

A causative factor of “ floaters ’’ during the curing of olives, U. S. 
Alvabez (Jour. Bact., 12 (1026), No. 5, pp. 35,0-365).- A bacteriological examina 
tion of olives which had developed blisters (becoming floaters) during curing, 
as described by Oruess and (luthier (E, S. K.. 5u, p 114), has shown iliiii a 
group of organisms rather than a single spei‘n*s is i>robahl> sijoit^iltlc i'ov 
the trouble. I'hese organisms are described as ratlau* Jai go, (iram m^gaiivo 
rods, showing great pleomorphism. They are highly feniuunative but do not 
liquefy gelatin, peptonize milk, or attack cellulose. Although c!o^el\ allied 
to the colon bacillus they are not identical with it, for true coli on iuoruluinos 
into olives do nut produce floaters. 

One of the organisms isolated was found to resist a temperature of Hi)' 
C. for 45 minutes, showing heat sterilization to he impracticable for destroying 
the organisms, ('oiu'cntrations of salt solution above 5 ]>er (*ent inhibited the 
growth, but a concentration of 10 jku’ cent was necessary to kill the organisms. 
Of other alkalies the concauitratioiis found iHM^essary to st(*rilize broth cultures 
were commercial lye 0.2 i>er cent (pH 12.5), sodium hydroxide 0.4 jx'r cent 
(pH 12.21) , and potassium hydroxide 0.5 per cent (pH 12.20 ) . Frequent thorough 
sterilization of the vats and curing of the olives at low tmnj>eriitures are 
suggested as the best means of preventing .siKiilage. A brine-holding solution 
of at least 5 per cent, if not injurious, would probably minimize tlu‘ danger 
of spoilage. 

Methods of preserving sardines, H. R. Rp:aiu) {Vanning Age, 7 (1026), No. 
IS, pp. 979 - 987 , figs. 12) — A description, with photographic illustrations, of the 
Maine, California, and foreign niothods of canning sardines, together wdth a 
brief discussion of the reseach work of the U, S. Bureau of Fisheries on the 
advantages and disadvantages of the various methods now employed. 

The principal tanning materials of Australia and their leather forming 
properties, M. B. Welch and F. A. Coombs ([A. 8. Wales] Technol Mus. Bui. 
10 ( 1926 ), pp. 20 , pis. 7).— A compilation, with references to the original litera- 
ture, of information on the sources, availability, and tannin value of various 
Australian tanning materials. The most important of these is wattle bark. 
Other materials discussed include the bark of the mangrove and pine and the 
bark and gum of the eucalyptus. 
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METEOKOLOGY 

The high cost of weather, E. Hltntin^iton (Amer. Rev. of Reviews^ 75 
(1927), No. ly pp. 38-Ji2). — This article discusses briefly but broadly the effect 
of the weather of 1920 on crop'^, as illustrated particularly in wheat, cotton, 
apples, and corn, Tlie loss of farm income dm* to unusual weather is estimated 
to have been $1,000,000,000 and oilier losses due to the same cause to have been 
$750,000,000. Weather conditions witi* faviuabb* lor large crops of cotton, 
winter wheal, and apples, but unfavoralile for spring wheal and corn. There 
were uniisually large crop^, with low prices, of cott()n and fruit. 

The influence of weather factors on yield Itrans. titlej, l\ Holdkfleiss 
{Kuhn Arch., 9 {1925), pp. oS-78 ). — On the basis of observations on temperature 
ami precipitation at the meteorological siaiiou of the Agricultural Institute of 
the University of Halle, extending oMr a coiihidei able iK‘rioti of years and 
1 ‘orrelated \Mth er<»p yields, it js concluded Umt llu* .Meld of i»eas is favored 
by warm and dry w(*aiher in March and April and b> rainy and cool ^^eather 
in May and Jum*. The yield <d iiotatoes is deiermuied to a large extent by a 
uarm October of the preceding year, (‘spiuiaily by ibe mean minimum of that 
^month The growth of pine shoots depends esjieoally upon the precipitation 
of the prt'Mons .M‘ar, t*) a less cxhait iiiMui the character of the preceding 
wintiT and on lla* average lcni[K*ratuie ot the iK*ri(.il from xVpril to June. The 
yi(‘ld of \vinter wheat ( sipiarc'head ) is laigcl.\ dcti*i mined by the temperature 
ill March, wliile cool weather ui May and Jum* iarorabli*. 'j’he yield of oats 
is espeiially favt»rcd by relative drym"-s in th^ mon'ii'> (A January to March, 
inclusiv(‘, and tin* saim* is true of wiinci i^c. Warm weather in March is with- 
out influence on wdnter rye. 

Climates of California, U J. Urssia.L {('ulif. ( nir. Puh^ (icoor., 2 (1926), 
No Jf, pp. 73-8/t, pL i).-~ This paper altem])ts to gi\e “as full an areal analysis 
of California climate.s as present data warrant. . , . The ciassifleation fol- 
lowed, and to .some extent adapted, is timt of Wladinur Koppen ’* The climatic 
tyjieb are briefly desiTibed and regions are mapped 

Meteorological observations, (J. S St’LXKNsj (\!(intc Sta. Bui. 328 {t925), 
pp. 280, 26’i).— ()bser^atlons on temiK*rature, preciiatat ion, cloudiness, and wind 
at the University of Maine, Urono. during 1925 are summarized. The mean 
Icmperalure f(;r the year w’as 40.77° F, as compariHl with llie 57-year mean 
of 42.775°. The precipitation was 47.51 in , as eompariHl with the 57-year mean 
of 41.41 in. The number of clear days was 109. 

Meteorological records, 1 «8;5— J 1)1*5 {Xcu YorJe Stutc iSto. Rpt. i926, pp. 57- 
09). — Observations at the experiment station at Ueiieva, A. Y., on temperature, 
1883-1925, and on precii>itatlon, 1882-1925, are summarized in tables. 

Climatology and meteorology of Piiilieiro, State of Kio [trails, title], 
M. P. Cavalcanti (Rev. Zooicch. c let. 12 {1920), No. 3, pp. 61S2, 

pis. 6). — This article briefly discusses the meteorology and climatology’ of this 
region wdth special reference to agriculture, as well as the application of the 
cllmograph in the study of the climate. 

Report for 1924 of the German Phenological Service [trails, titlej, E. 
Weeth {Alitt. Biol. Reichsamt. Laud u. Farstir. No. 28 {1920), pp. 338, figs. 3 ). — 
Phenological observations for the year are reixirted in detail, with brief 
descriptions of tlie climatic and vegetation districts of Germany. 

Meteorological observations, 1924U-25 {Guam Sta. Rpt. J925, p. 20). — A 
condensed summary of observations at the station on temiK^rature, precipita- 
tion, and direction of the wind is given. “The year was characterized by 
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heavy rainfall during the rainy season, followed by a serious drought, begin- 
ning in January and extending until June. The draught was one of tlie mosC 
severe and prolonged since the establishment of the station.” 

SOILS— FEETILIZEES 

Properties of the colloidal soil material, AI. S. Anoebson and 8. Mattson 
{U. S. Dept. Agr. Bui. 1452 (1920), pp 4^, — The results of studies deal- 

lug with the properties oC colloidal materuiN isolated from widely different 
soila are reported. Data an^ given on size of particles, spetdfic gravity, ad- 
sorption of vapors, swelling, viscosity, volume of tloc, adsori>tion of electro- 
lytes, methylene blue required to render particles isoelectric, and H-ion con- 
centration. 

The different colloidal soil materials were found to vary considerably in all 
properties except si>eciiic gravity. A relationship between proi)erties was in- 
dicated by the fact that variations of the colloids in one jiroperty usually paral- 
leled variations in other properties. Variations in proi:)erties of the different 
colloids corresjx^nded fairly closely to variations in the exchangeable bases 

and to variations in the ^ ratio The c<>rrelati(ni between the prop- 
AhOa-rFcaOs 

erties and the silica ratio probably does not mean that all properties of the 
colloid are chiefly goviTJied by the silica ratio directly. Certain proi)ertles 
are evidently governed more directl.N b.\ the kind or (piantity of exchaitgeable 
bases than by the silica ratio. Ilowcvei, the cvcliaiigeable bases and the silica 
ratio are usually correlated. 

Soil colloids aptx^auMi to i>e more lyoidiobe than lyophilo in character, 
although they can not be looked ui>oii as typit al ol (dther (*lass. Tlie imix>r- 
tance of determining kind as well as quantity of colloid in a soil is iwdnted tmt. 

It is suggested that one or two projK^rties, or the TTTTn^rrTT *‘atio, would 

AlzO’i "T' r CjOj 

characterize the kind of colloidal material fairly well. 

A list of 57 references lo work bearing on the subjhs't is included 
Do colloids exist as a coating around the soil grains? G. .1 Bouvoucos 
(Soil Set., 21 (J926), No. 6, pp, - -Studies conducted at the Michigan 

Experiment Statioai are report'd which indicate that th«‘ colloid.s in the soil 
do not exist entirely as a coating around the soil grains but also as an inde- 
pendent component, either laire or containing different amounts of impurities 
and scattered irregularly throughout the ,<o;l mass. The cxi)erimental results 
and conclusions are strcrngly .siipix)rted by a logical consideratiori of the form 
and amount of the colloids pn^ent in the sidl Optical examination of soils 
showed that they contain particles of sand and i)ebhles of various sizes which 
are not covered with colloidal gel. It was found that the material which 
passes through 2fX)- and .‘125-mesh s eves is not clay As a rule it contains less 
clay and colloids than the coars(‘ material reinaming beliind. 

The moisture equivalent of soils, Af. I). Thomas and K. Harris (Soil Set., 
21 (1926) f No. 6*, pp. 3). —Studies conducted at the Utah Experi- 

ment Station of the moisture equivalent method as it is influenced by the 
amount of material centrifuged, by the texture and chemical treatment of the 
soil, and by the nature of the outside boundary are reiK)rted. 

The results showed that increasing the size of sample reduces to a slight 
extent the amount of water retairied in very coarse and very fine soils, whereas 
soils of Intermediate texture show^ greater effects. The moisture gradient In 
the soil mass opposing the centrifugal force of the machine showed a similar 
maximum with intermediate textures. Very fine grained soils had a nearly 
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uniform moisture distribution at etiuilibrlum. A iwriod of many hours centri- 
fuging was often required to (sstablish capillary equilibrium in the case of 
heavy clays and very line silts 

When samples of from 10 to 25 gm. were centrifuged, silt of about 10 n 
average diameter retained more water than silt of 5 m average diameter. This 
excess of water decreased with the increasing size of the sample. The very 
tine silts had a inon* appanml Hi)e<'itlc gravity than heavy clay, and also re- 
tained as much or more water. It is suggest (‘d that the cai>illaries in the silt 
which the (-entrifuge is unalile t<> empty are filled entirely with water, whereas 
in the clay the corresponding interstices contain some colloidal material. As 
the capillaries of tin* outside boundary are reduced in size it was found that 
the adjacent soil becomes drier, and this reduction in the moisture content is 
reflected throughout the wliole soil block. This effect conforms quantitatively 
to the thermodynamic theory of capillary eqiiilihriuin. 

When the replaceable base of clay is entirely sodium the results indicate that 
the impermeability, and piohahly also the equilibrium moisture retaining 
power, are greater than when the replaceable base is potassium, ammonium, 
calcium, aluminum, or iiydrogeii. The colloidal swelling was found to be en- 
hanced by the sodium in the (*omplex 

Some soil andi plant relationships, M, M McCoon and .1, I). Romaine (liSoil 
22 (1926), No. Jf, pp. S1-S4) — Studies conducted at tlie Michigan Experiment 
Station on the use of the heat of wetting method in studying the moisture re- 
lationships of soils and plants are briefly reported. 

The nature of the i>lant materials se<uned to atfeu the heat of wetting some- 
what. The leaves ol plants grown on unfertilized muck .soil had a higher heat 
of wetting than lho.se taken troiu differently fertilized soils, whereas i>lants 
growm on mineral soil gav(‘ .similar hut .stnnewhat less striking results. Al- 
though fertilization did not afi'ect tlie amount of heat evolved by alfalfa when 
moistened, it is considered apparent that the time of cutting and consequently 
the comiM>sition of the idant, does aff(H‘t it. 

Some effects of mulching paper on Hawaiian soils, G. K. Stewart, K. C. 
Thomas, and J. Horner (Soil ^'c^, 22 (1926), No i, pp. 35~o9, figs. 6). — Studies 
conducted at the exfH^riment station of the Hawaiian Sugar Planter^’ Associa- 
tion are rejiorted which .showed that pajK^r mulch exerts several effects upon 
Hawaiian soils planted to pineapples, (diief among these effects are a higher 
soil temperature, a higher content of soil moisture, and a more rapid elabora- 
tion of soli nutrients. The temperature efl’ect of the paiAu* mulch varied with 
the ’weather and with the sim.son of the year, and it is thought probable that 
it wdll also vary with the degree of shading of the mulching paper by the 
ifineapple plants. 

The greatest increase in soil temi»erature due to mulching pai>er occurred 
in clear bright w'eather. Rain decreaseil the temperature differences between 
the mulched and the bare soil. In heavy rains the temperature differences 
disappeared, and for short periods the liare soil apiieared to be slightly warmer. 
The maximum soil temr>erature occurred at from 2 to 4 j). m., about twT> hours 
after the maximum air temiierature. The greatest differences between mulcheil 
and bare soils occurred during the warmest months of the year. 

There was an api)re<*iahle effecd of the pai^er mulch urioii the retention of 
moisture in field soils, tlie miilehed soils having a noticeably higher moisture 
content than the bare soils. A consistently higher nitrate content was found 
in paper mulched soils wiilch had received no fertilizer, as w^ell as in those 
receiving ammonium sulfate and a complete fertilizer mixture. This is taken 
to indicate that the pa|)er mulch probably causes a more rapid elaboration 
of the principal soil nutrients. 
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OoncentratioB ol‘ carbonates In two Minnesota soil types, P. R. MoMilleb 
{Soil 22 (1926), No. i, pp. 75-82, figs. ^).—Stuclies conducted at the Uni- 
versity of Miiniesota are reiwrted whieli showed that two important soil 
types in western Minjiesotu contain zones of pronounced carbonate accumulation 
at depths varying from 12 to 27 in., in which lime concretions are thickly 
distributed and in which the carbonate content ranges from 25.11 to 45.5 per 
cent. In the unaltered material below it varies from 7.7 to 22.7 i>er cent. 
No direct relation was found between the carbonate content and the fineness 
of texture of the subsoil. The color was distinctly grayer in the sections of 
carbonate concentration than in those above and below. 

Contribution to the theory of the origin of alkali soils, A. A. J. de’Sio- 
MOND (^oil Scl.y 21 (1926), No. 6, pp. 455-479, figs. 5) — This is a translation by 
B. A. Waksman of the results of studies on the origin of alkali soils, 
made with particular reference to Hungarian conditions. A summary of 
these findings loads to the statement that alkali soils may orighiale under 
arid and semiarid conditions where in Ihe past tliere is in the soil m temporary 
abundance of humidity intersected by dry jieriods. 

The soils of the glacial region of northwestern Ohio, (h W. Conkey [Ohio 
Sta. Binio, Bui, 11 (1926), No. 6. pp. 2SS-244> fws. 7). — The results of a general 
suney of a region which includes a narrow iKdt bordering Lake Erie in 
northern and northeastern Ohio and a broad nnai in northwestern Ohio are 
briefly presented. The most striking topograpliic features of the region are 
the old beach ridgOsS l.\ing about the adjaci^nt lake plain Iliese high-lying 
areas are well drained because of (heir gravelly nature. The level lake plain 
is practically flat, and was originally very poorly drainiMl. 

The soils of the region have resulted chiefly trom the weathering of lake-laid 
and glacial deijosits. The dilTerenf soil .'series presiaited are briefly discussed. 

The origin and nature of the soil organic inati<‘r or soil “ humus.'* — 
1 , Introductory and historical, B. A. Waksman (Nod N'r/ , 22 (1926), No. 2, 
pp. 125-162). — In a contribution from the New Jersey Experiment Stations a 
historical review of work on the subjed is presented, together with a bibliog- 
raphy of 251 references. 

The carbon-nitrogen ratio in soils and its relation to the decomposition 
of organic matter and nitrogen <*hanges, B. Watekman Agr., 6' (1926), 

No. 10, pp. 357~S59). — Studies conducted at the Ontario Agricultural College are 
briefly reported wfiidi showed that the carbon-nitrogen ratio in ten soil sam- 
ples analyzed had much wider variations than has prtwiously Ijeen stated. A 
bibliography is appended 

Sweet clover in relation to the accumulation, loss, and coiisi^rvatlon of 
nitrates in soil, A. L. WinTiNo and T. E. Kk’Hmoni) (Soil Sc}., 22 (1926), No. 1, 
pp. 1-19). — Studies conducted by the Illinois Exi»eriment Station are reported 
which showed that nitrification of both fall and spring jflowtal sweet clover 
proceeded rapidly, and to such an extent on one field as to furnish nitrate in 
excess of the retiuiremeiit.s of a large corn croj). The spring plowed area w^as 
in better physical wndition and required less labor in preparation than the fall 
plowed area. The rate of nitrification of sweet clover plowed in the spring at 
different dates prior to corn planting coincided closely with the date of plowing, 
that is, early plowing gave higher nitrate at an earlier date than later plowing. 
In two other fields all dates of plowing permitted a rapid nitrification and an 
accumulation sufficient to meet the needs of mui^h larger crops than were 
produee<l. 

Summer-plowed green sweet clover was found to nitrify rapidly, and large 
amounts of nitrates accumulated. Large losses resulted if no protective crop 
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was seeded. Oats and rye proved efficient in convertinpr much nitrate Into 
organic nitrogen and in reducing the amount formed, both of which reduced 
the losses. The oats w^as more valuable in reducing losses than the rye. 

Studies on 13 Illinois experimental fields during a most disastrous season of 
rainfall are said to have demonstrate<l the importance of sweet clover in 
nitrogen e<*onomy. 

Microorganisms concerned in the decomposition of celluloses in the soil, 

S. A. Waksman and E Skinner (Jour Bart., 12 (1!)26), Xo. 1, pp. 57-84 ). — 
Studies conduct (‘(1 at the New Jersey Experiimmt Stations are reported which 
show that fungi, aerobic bacteria, and anaerobic bacteria arc tlit^ most im- 
portant agents concerned in the decomposition of cellnleses in the soil. The 
amount of ceiluloso vhich is d(*ceuipescd in soil nmhn* aerobic conditions was 
found to be deiM'ndcnt uimhi the amount of availabU' nitrogen Under an- 
aerobic conditions a much smaller amount of nitrogim was rc'qiiired for the 
decomposition of tli(' ^-aine amount f)f c(‘lliilo^c Ilian under aerobic cmidi- 
tions This is consiiicaval to lie dm* to the niucli smaller amount of energy 
liberated and utilized liy the organisms decomjxisnig cellu]o-.e under anaerobic 
conditions. The optimum moisture concentration for the aerobu* decomi>osition 
of cellulose was found to be tw’o-tbirds saturation to saturation. 

Acrobii* d(‘comp()sition of (‘cllnlose bc'gan very early wlum available nitrogen 
was pH'sent Aiiaeroliu* dccom]>osition began late, after a eontiiiiK^d lag iK*riod, 
indicating tliat in normal soils organisms capable of d(?<*omposing cellulose under 
nnaerobie cmiditions are n<»t found in great abundanee, 

"Idle addition of c(*llulf>se to soils kejd under ai^robie conditions, esiiecially in 
(be presence <tf available nitrogen, caused a very large incrcuM* in tlie number 
and dev(*loj>ment of filamentous fungi 

There was a dire(‘t (‘orreiation between cellulose decomposiiion. development 
of fungi, and transformation of soluble nitrogen into microbial iirotoplasm. 
Most of the haetcria oldained from a soil in which cellulose decomposition took 
I»lace were unal>lo to d(‘coni])ose cellulose in pure culture. The elimination of 
fungi from the soil i>y treatment with volatile antiseptics was found to prevent 
ccllulosi* d('<M»mp()sition in that soil under aeroliic conditions Kc'inoculation of 
the partially sterilizi'd soil hrougiil alioul an extensive develojmient of fungi 
and a rapid cellulose d(*comiM\sition 

It was found that umh'r aiiaeroluc cmiditlons hotli in ihe soil, in the straw 
heap, and in the manure pih* bacteria are enlircly comvrned in the decom- 
position of cellulose. Aerobic* bacteria wore eapalilo of deeomiiosing (‘ellulo.se in 
the soil, and the opinion is expr(\ssod that they probably play an imi>ortant part 
in this process in (Wtaiii soils. 

Some Aclinomyeetes wen* (*apahh‘ of deeouii>osing eeiluloses, hut they did not 
se(*in to play any dinn-t part in this jiroeess in the soil itself Their action 
was largely limited to the se(*oiidary prodmds, either liluTatiHl or synthesized, 
and to some constituents of natural organic substances. 

The fa(*t tliat nitrogen be(*omes a limiting factor in the de(‘oin post ion of 
(‘ellulose in tlu* soil is taken to indicate tliat nitrogen-fixing hact(*ria probably 
do not increase the st(W of .soil nitrogen under aerobic conditions, esiieclally 
in humid soils, when celluloses and straw are added as sources of energy. Nitro- 
gen fixation takes place, bow^ever, when starches and low er earboh\drates, wdilch 
are available sourct*s, are also introduced. 

The conclusion is drawn that under aerobic conditions in humid soils fungi 
are largely concerned in the decomposition of celluloses, and that in arid and 
alkaline soils bacteria apparently play an important part in the decomjKisitlon 
nf celluloses. 
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Profiles of peat deposits in New England, A. P, Dachnowski {Bcoiopy, 7 
it 92$), No. 2, pp. 120-135, figs. 2 ). — In a contribution from the U. S. D. A. 
Bureau of Plant Industry 12 profiles of peat deposits from New England and 
1 from New Brunswick, Canada, are described and arranged in 4 series, 
based on the (omposition and position of the layers. The profiles in each 
series showed good agreement considering the distance apart and differences 
in topography, soils, and drainage. The profile records from Connecticut and 
Massachusetts represent the oldest jieat areas in New England, and show two 
distinct wet i>eriods and intervening dry periods. The profiles from (>)rnwall, 
Vt., and from Oystal and Lewiston, Me., record only one high water stage, 
followed by a drier i>eriod during which the ground waters receded. The 
profiles from Maine and Canada correspond so closely that it seems likely 
they re(!ord the same glacial substage. 

Factors and problems in the selection of peat lands for different uses, 
A. P. Dachnowski (U. Dept. Agr. Bvl. 1 ’tl9{102()) , pp 2Jf, pis. N, figs. 4 )^ — 
The chief hazards in the agriculture and industry of ix'at lands are grouinnl 
as H) differences between i)eat lands in their distinctive structural frame- 
work, (2) lack of a projicr method of controlling the supply of soil moisture, 
and (3) the accumulation in the root zone of crops of excessive quantities of 
soluble salts from the mineral subsoil. It is stated that these three dif- 
ficulties may occur together or that any one of them may cause disastrous 
results. An effort is made to formulate a basis for a more definite selection, 
and also for a safer and more economic' priKX'dure in the work of improving 
peat lands which have bc'cn abandoned in various sections of the country. 

[Soil studies at the Illinois Station] {Illinois Sfa. Rpt. 1925, pp. 6-31, 
figs. 5). — The progress results of a largo niiinber of soil aral soil fertility studies 
at the station are briefly summarized, and include data on weights of soil 
strata, the effect of long continued cropping and fertilization on soil proi)ertles. 
limes and liming practices, nitrogen, poia.sh, and phosphoric acid fertilization 
practices, the residual effect of fertilizers, the sulfur c'ontc'iit of rainfall, the 
use of straw as a fertilizer, and the use of clover in soil improvement. 

Effect of different methods of fertilizer application on seed and seedling, 
A. B. Beaumont (Anier. Fert., 05(1920). No. 3. pp. 25, 20). — Studies c-onducted 
at the Massachusetts Agricultural (’ollege are briefl.v rcqjorted which indicate 
that any method of application whicdi allows the fertilizer to c'oine into direct 
contact with the seed is detrimental to germination and stand. 

Studies of certain physiological and chemical aspects of cereal straw 
{New York State Sta. Rpt. 1926, p, 11). — It is reporh^<l that a mixture of am- 
monium sulfate, acid phosphate, potassium chloride, and ground limestone was 
effective in rotting down straw in from three to four months. The process 
required frequent wetting and forking, and it is considered questionable If It 
is a practical one on any large scale. 

Analyses of rainfall from a protected and an exposed gage for sulfur, 
nitrate nitrogen, and ammonia, E M. Johnson, {Joiir. Amer. Sov. Agron.. 
11 (1925), No. 10, pp. 589-591). — Studies conducted at the University of Ken- 
tucky are reported in which rainfall from a gauge protecled from birds and 
from one not protected was analyzed for a period of 16 months for sulfur, 
nitrate, and ammonia. The total amount of sulfur in xx)und8 per acre for the 
period was 56.07 in the rainfall from the protected gauge and 60.61 in that 
from the exi)Osed gauge. The nitrate in the rainfall from the same period was 
0,81 lb. per acre in the exposed gauge and 0.71 lb. in the protected gauge. 
There was a total of 17.44 lbs. per acre of ammonia in the water from the 
exposed gauge and 9.81 Ihs. in that from the protected gauge. 
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Th« rate of absorption of nitrate of soda by oats and cotton when ap- 
plied at different stages of plant growth, W. H. ArPLEroN and H. B. Helms 
(Jour, Amer. 8oc. Apron., 11 (1925), No. 10, pp. 596-605). — In studies conducted 
at the Alabama Experiment Station the results showed that when sodium 
nitrate was applied at the rate of 400 lbs. per acre to oats 14 days after plant- 
ing, absorption of the nitrate was very slow for weeks. After the third 
week the absorption increased, and all of the nitrate was absorbed by the close 
of the seventh week. When the nitrate was applied to oats at later stages of 
growth the rate of absorption was more rapid. Nitrate applied 42, 70, and 02 
days after planting was completely absorbed in 20, 14, and 10 days, respectively. 
The nitrate of sodium nitrate applied at the rate of (>00 lbs, per acre to cotton 
14, 40, and 61 days after planting was completely absorbed in 36, 14, and 11 
days, respectively. With both oats and cotton there was a close correlation 
between the rate of growth and th(‘ rate of nitrate absorption. The results 
of both exi>eriments are taken to indicate that the loss of soluble nitrogenous 
fe!‘tiliz<^rs by leaching may be reduced by delaying the application until the 
crop will absorb it rapidly. 

Potash; A review, estimate, and forecast, J. W. Tttrrp:ntine (New York: 
John Wiley rf- Sons; J/mdon: Vhapmay\ tC- Hall, 1926, pp. /X-f-188, ftps. 16). — This 
is a review of work which has been done on the industrial development of 
potash, particularly in this country Estimates are made of the iK)ssible 
production from the different sources di.scnssed 

The availability of phosphates in calcareous or alkaline soils, J. F, 
Hreazkale and P. S. BiiRciEss (Arizona Sta. Teeh Bui. 10 (1926). pp 205-2S7, 
ftps. 5). — Studies are rei>orl(Ni which .showed that calcareous or alkaline soils 
in seiniarid regions d(> not respond to apidn ations of insoluble phosphates, al- 
though they d(» respond to soluble acid pbospliates Soils containing black 
alkali were found to contain no free carlxm <Uoxidc, so that the solvent action 
of carbon dioxide upon ins<»hil)Ie phos]>hat(‘s in such soils was absent. 

Floats was found to be j>racticaily insoluble in water containing no carbon 
dioxide and containing an excess uf calcium carbonate, bloats was also prae- 
ti(*ally insoluble in a sat mated solution <*1 carbon tlioxid(‘ with calcium car- 
bonate or ealeium bicarbonate It sh()W(‘d an ai^preciable solubdity in a 
saturated solution of (’urbou diox.de with calcium sulfat(‘. but slightly low^er 
than in the absence of calcium sulfate. 

Iiiflueiiee of lime and phosphatie fertilizers on th<‘ phosj>horiis content 
of the soil solution and of soil <‘xtrarts, F. W. Pvkker and .1. W. Tidmore 
{Soil Sei., 21 (1926), No. 6, pp. })/)- Stinlie's were coialucted at the Ala- 
bama Exi)twunent Sration on soils from Held experiments in Alabama, Illinois, 
Ohio, and Kentucky. Tlu* ]»hospliatir fertilizers n^^ed included acid phosphate, 
rock phosphate, steamed hone mt^al, and basic slag. 

Liming w’^as found to increa.se the phosphonl^^ content of the soil solution 
and of the extracts from soils receiving acid phosi>hate or basic slag. The in- 
fluence of lime on the solubility of rock phosphate was not great, in some 
eases increasing and in others redmdng it. Liming had a very decided de- 
pressing effect on the solubility of phosphorus in steamiHl bone meal. 

The relation of tlu' results obtained to the absorption of phosphorus by 
plants is discussed. 

Influence of form, soil-zone, and fineness of Mine and magnesia incor- 
porations upon outgo of ealeium and magnesium, W. H. MacIntire (Soil Sci., 
21 (1926), No. 5, pp. 377-S91, flps. ^).--The results of a 4-year lyslnieter study 
conducted at the Tennessee Experiment Station to determine the influence of 
form, soil zone, and fineness of lime and magnesia incor{H>rations upon calcium 
and magnesium losses from soils are reiiorted. 
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The maximum increase in calcium loss from surface soil incorporations dur- 
ing 4 years was onl 3 " 6.8 per cent of the addition, and although some influence 
of form and fineness of lime was noted, the losses tended to be uniform from 
the untreated subsoil. Lower zone incorporations gave a maximum increased 
loss of 33 per cent of the addition. Although hydrated lime gave the greatest 
loss during the first year, its final loss was almost identical with those from 
two finer limestone separates. 

The losses from the liigh cnhduni additions during the first year were uni- 
formly maximum, with decided decreases for the next three years for both 
zones. The dilTercn(*es due to fiiuniess, zone, and time were not so great for the 
dolomite additions. 

There was very little difference between the magnesium losses from the con- 
trols and those from either linuvstone or dolomite additions to surface soils. The 
losses from subsurface soil ineori)orations were consistently 4 freater than those 
from the surface soil incorporal ions. Both zones generally gave the maximum 
annual losses during the first year. The influence of fineness of dolomite seiv 
arates was especially marked in the suiisurfaco soil losses for both annual and 
4-year periods. 

In the case of completely disintegrated finer limestone separates In the sub- 
surface soils there was no increased magnesium loss from the decomposition 
of the magnesium content of the limestone. Repressed magnesium solubility 
was indicated by the high calcium additions to the lower zone. The total 
calcium-magnesium leacdiings from the surface soil incorporations were small 
and related to the degree of fineness. 

The total calcium-magnosium Icachings from the subsurface soil Incorpora- 
tions were uniformly greater than those from the surface soil incorporations. 
Limestone separates gave total losses uniformly higher than those from the 
corresponding dolomite separates, the disparity decreasing with increasing 
fineness. The.,total loss from cal(*ium hydroxide and that from IfiO-mesh 
limestone and dolomite were almost identical. 

Influence of form, soil-zone, and fineness of lime and magnesia incor- 
porations upon outgo of sulfates and nitrates, W. H. IMacIntire iSoiI Sri., 
22 (1926), No. 1. pp, 2 ISO ). — Studies c<»ndiicted at the Tennessee Experiment 
Station are reported which showed that the maximum iiKTcases in the average 
annual losses of sulfur and nitrogen by leaching from uncropped brown loam 
soil, treated with calcium and magnesium c*orapounds and having a pH value of 
6.38, were 5.8 and 18.8 lbs., rcspec*tively. Calcium liydroxide ctiused the greatest 
losses of sulfates from the .‘surface soils The finer seiairates of limc^stone and 
dolomite gave about the same results in this respect, and both caused greater 
losses than the coarser materials. The coar.ser separates had ](‘ss effect than 
the finer on nitrate production, and these in turn caused greater nitrate losses 
than did calcium hydroxide. Each of the finer limestone separates was more 
active in this respect than the corresponding dolomite separate. 

The influence of form and availability of treatment was not so consistent 
in increasing sulfate losses from the subsurface soils. Nine of the 10 lime- 
stone and dolomite separates caused greater nitrate losses than did calcium 
hydroxide from th(‘se soils. In this zone the Influence of Increase in surface 
of separates was not so marked, nor was the relationship between limestone 
and dolomite so well established. 

As a whole, it appeared that neither degree of fineness of calcium hydroxide, 
limestone, and dolomite nor depth of incorporation consistently influenced the 
total losses of sulfates and nitrates during a 4-year i>eriod from this soil. 

Fixation of calcinm-inagneslnin from bnrnt limes, limestone, and dolo- 
mite incorporations In two soil zones, W. H. MacIntiek and W. M. Shaw 
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(SoU Sci.y 22 (1926), No. 2, pp. 109-121, figs. S). — Studies conducted at the Ten- 
nessee Experiment Station on the fate of e<iuivaleat additions of calcium 
hydroxide, calcium and ma^^nesium oxide mixtures, limestone, and dolomite 
in the surface and subsoils of a loam soil after four years of outdoor ex- 
posure are reported. 

After extraction of the solu))le salts (he subsoil of the untreated soil showed 
an acidity in excess of that of the surface soil as a result of four years of 
leaching without cultivation. 

The calcium-magnesium fixation, leachings, and curbonnte residues from 
additions of calcium hydroxide and caloinm oxide-mafuiesium oxide mixtures 
to surface soils were similar Their fixation*^ and losses did not differ greatly 
from those from limestone and dolomite Similar rt‘s\iUs were obtained with 
subsoils 

In general theiiiniestone separates were more e\((‘nsi\ol\ tixeii than the 
dolomites, esjiei ially in (he ( oarser matCTials d’lie diffenanes b^dween lime- 
stone and dolomite fixations W'ere in general not so great as those betw^een 
Jeachings Jind carbonate residues 

The ratios of lixation to los*^ for the l.‘> addilioiK used were 14 0:1 for the 
surface soils ami 2 2P: 1 for tin* snlnoils Tin* siippl(*menlar.\ effect of the un- 
treated subsoils served to increase grcatl\ iln* amount of ('aUdiiin and mag- 
nesium fixed from surface soil addifionv oi all Ihe ca](*inm malerials. The 
lesser fixation ol eahauin and inagne'-inin in tlie MibsoiN Wtis lelleded in a 
C(»rr(‘lative increase in l<»ss(‘.s 4'ln* linn^stom* '»(‘[).n 5 Pes ucih* more extensively 

disintegrated in (In* snbscals, but uitb om* ex<*(‘p(ion the lixation Ironi subsoil 
additions was less than (hat Imm .(dditioiiv to tin* '-ur!jn(‘ '-oils In tlie dol(»- 
mite groUT» the combination of gr<*ater di^-niite'^’ation and iiiert'ased loss re.sulttsi 
in greater fixation from subsoil ad<li(ions of eal< iniii oxide and magnesium 
oxide and for til) separates except out* 

4’he r(‘^nlts are taken to ind eatt* that ihe <(i,’!-f'r tin* -eparatt* tin* deeper 
sliould Ih* file iruMiriKiratnui to insure di^inteiu at n*n. and that diiloinite should 
be ground finer than limestone. 

Synthetic calcium sili<a(es as a source (»f agricultural lime.— II, A com- 
parison of tlieir influeuct* with that of other forms of lime upon certain 
itiicrobiologi<'ul activities in flic soil, ii M r>viuxi irt S( l, 2! (1926), 

.Vo. 6, pp, figs 2).~ in a v'-e^'end contribution to the subject from the 

New Jersey ExiH^riiiu^nt Station^ (K .S H, ,"12, p Sls). stiidi(‘s ;iri* reported on 
the intlueiici* of sevmml forms of him*, partit iilarl.N ealcjum silu'.nte^, on the 
bacterial numbers, nitiato formation, and vuU'ate ae<‘iunulat nai in se\eral soils, 

na*mically eiinivalent additions of ground iJin(*sfeue, of d eabaiim silicate, 
and of calcium byilrate to soils defuMent in ba'-n* matinuals incn'a^eil the bac- 
terial nuinlH*rs in these soils in amounts \ai\\inv with tin* hu’ins and the soil. 
A rapid increase in (be nnmlH r of bacti'ria I’ollewtMl h.s a decrease to almost a 
constant number was observed after the addition ot around limestone, dicaJcinin 
silicate, and cahdum hjdrate. 

Some correlation was obtaimal between the IVrtilily of the soils umler the 
various lime treatments and the nuinlier ol bm ter a. Th(*re was an increase 
in the formation of nitrates from ammonium snltuti* with im'reasing applica- 
tions of lime wdiicli could Ik* correlated with increased inpo \ii4ds. The final 
accumulations of unleuched nitrates were the same reaardicss of the form of 
lime Uvsed and of the fact tluit diffenmt forms of l nn* had a \arying inlluence 
on the rate of nitrate formation. 

Two acid soils showed an increased snltale hn’ination with an increased 
application of lime, but a well limed .soil showed very small increases of sulfate 
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with an increaised lime addition. Chemically equivalent applications of four 
different kinds of lime affected the sulfate formation in the same manner in the 
(hree soils, producing? substantially the same amount of sulfates. 

The rapidity of the changes in the microbiological processes of the soil 
differed with the nature of the material, although the final effects of chemically 
equivalent quantities of the several liming materials were the same. 

Kelation of fineness of griiidUig to rate of sulfur oxidation in soils, U. K 
S'lEPHENsoN (Soil Sco, 21 (1926), No. 6, />/>. Jf89-Jf9Jt). — Studies conducted at the 
Oregon Experiment Slalion aic nqua'lcd winch showed that the more finely 
sulfur is ground the more lapidly it is oxidized, and that sulfur ground to pass 
a 40-mesh sieve .slioukl contain enough lim^ material to satisfy the most urgent 
needs for soil use. The oxidation of sulfur was found to increase acidity or 
to neutralize alkalinity in ulkalim* s<ols. Idle acid produceil from oxidizeil 
sulfur brought calcium into solution rather freely. " 

KabbiCs foot oil and organic ainnioiiiate fertilizer, G. P. Walton (irc«h 
Rabbit Mag., 1 (1926), No. S, a. 6', 9, 11- Ui, Jig. /) -A chemical study by 
the C. S. 1). A. Dui’i'iiu of Soils of the oftal jiroducvd in the commercial 
slaughter of rabbits lired lor iin*at in soiitbeui ('aliforiiia is reported. 

The offal, which aniouiiied to about 14 i)er ceni of th(‘ live weight, was 
found to include three dissimilar types of material The heads and feel i on- 
tain, on tile original moist basis, 2.6 jicr emit of nitrogen, the aliment a r> 
tracts 1 i)er cent, and the euteiic contents 0.7 i>er cent. 

The data show the [lossibility of obtaining .\ields of 22 per cent of tankage 
containing 7 i»er cent ol nitrogmi and 5.5 per cent of iihosphorii* acid frmii 
a given weight of the total offal. 

Analyses of commercial fertilizers, H. K. th irns, IT. H. Allkn, iiiul h. 
Gault (Kentucky SUi. Bui. 262 il92o), yy lHii-223). — Guaranties and actual 
analyses of sami>lcs of 7H2 brands of fertilizers and fertilizer materials col- 
lected for insi>ectioii in Kentuck> during lb25 are piesented. 

Commercial fertilizers (Md. I lor Qiunt. No IIS (1926), yp. 22) —Guaran- 
ties and actual anal.vses of 725 samph‘s of fmdilizers and fertilizer materials 
collected for in.speclion in Maryland during the iKudod from January 1 t«» 
August 1, together with ,m nummary of the 1925 tonnage records, arc 

jiresented. 

Report of aiialy.ses of commercial fertilizers sold iii New York State, 

July 1, 1024, to June 30, 1025 (A. V. Stale Dept. Fantis and Markets, Agr 
Bui. 184 (1925), py. 58). — Guaranties and actual analyses of G52 samples of 
fertilizers and fertilizer materials and agrh'ultni al lime materials collected for 
insiHictioii in N(wv York during the period are jiresented. 

Commercial fertilizers in 1025--26 and their uses, G. S. Fkaps and S. E. 
Asbuky (Texas Sia. Bui. 346 (1926), py. 3-58). — This bulletin contains statistics 
regarding fertilizers sold in Texas during 1025 -2(), information regarding the 
fertilizer law, and guaranth's and actual analyses of SOO samples of fertilizers 
and fertilizer materials collected for iii.si>ectioii in the State during the year. 
Information is also givmi on tlie proper use of fertilizers. 

AGRICULTTIEAL BOTANY 

The plant cuticle. — I, Its .structure, distribution, and function, B. Lee 
and J, H. Pkiestley (Ann, Bot. [Lom/mj], 38 (1924), Ko. 151, pp. 525-545, 
figs. 12). — The development, structure, and distribution of the cuticle have been 
studied with consideration of tlfb fact that fats migrating from the protoplasts 
of both external and internal tissues may find their way to the walls during 
differentiation and along the walls to the surface, where they contribute to 
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the cuticle. The mobility of the fatty .substances in the walls may be modified 
by external conditions which thu.s affect the thickness of the developing cuticle. 
This view is supported by an examination of cuticles on leafy shoots supplied 
with varying ratios of iK)tassium to calcium. In submerged water plants a 
high potassium : calcium ratio produces a thin cuticle, supposedly because of 
leaching in the case of potassium soaiw. Light and humidity affect cuticle 
thickness and consistency by the influence iUM>n tlie oxidation and condensation 
of fatty acids. The cuticle influenee.s evaporation rate and thereby the degree 
of eondensation undtTgone by tlie cellulose wall t’uticle resulting from chemi- 
cal condensation in dry air is very resistant to stretching forces, a.s a result 
of which the condensation rate during viilicle (levelox)ment may affect the 
appearance of such epidermal outgrowths as hairs. It is suggested that the 
subsequent extension of parenchymatous (issues, such us the ptilisade i)aren- 
chynia of the h‘af mesophyll, may be affectt‘d in its direction by the resistance 
to stretching of the cuticular surface. 

Experimental vegetation: The use of South African iudigenous tree 
seedlings as phytometers^ J. F. V. Pjnixies (»S'o. African Jour. 8ci , 22 {1925), 
pp. 197-214) present jiaper mitlines pn^lliniiiary investigations partly still 
in progress at the res(>areh station, Deepwalis, Kny.sna. An attempt was made 
to Indicate the xK».ssibility of using certain ,S<iuth African native tree seedlings 
as phytometers, employing th(‘ growth resiioiise (height increment, fresh weight, 
dry weight, number of ieave>, and leal product increase^) a.s measurements 
of either tlie whole environment or of eertam of its factors, individually 
considered. Natural, tree, and control phytometers are hrieliy defined, and 
examples are gi\en of data yielded b.N ext>erimei]tal eultnres of free, light- 
intensity eontrol, and holard-iMTcentage control i>h>tometers It is considered 
as likely that native inni st^edlings, as knowledge of their life historie.s and 
re<iuiremeiits increases, will pro\(‘ to iH‘ of value as phytometers in practical 
forestry. 

Duration of light and growth, .1. Adams (Ann Hot. [London], SS (1924), 
No. 151, pp. 509-52H). — In (‘xperimentation (omiucted with IG species of plants, 
including wheat, rye, 11a x, hemp, soy la^an, tomato, buckwheat, and sunflower, 
it w^as found that the rate of growth was more ratiid at first in the plants 
receiving a diminished supply ol light, but that those constantly exi>osed to 
daylight for a greater number of hours daily attained the greater height. It 
is deduced that the growth rate, whether in light or in darkness, dei>eiids on 
the amount of reserve material available for the formation of new tissue, and 
that, If two plants have the same supply of reserve material, the one growm in 
diminished light will make the more rapid growth while this reserve lasts. 
Plants grown under diminished light .showed deficieney in meclianieal tissue 
and a tendency to he(*<)me deciiiuhent, or, as in so> bean, to twine and to 
remain unbranched. 

The effe<?t of electrical illumination varied with cases When the natural 
daylight period from liecemlK*! to March varied from 9 U> 12 hours, the addi> 
tion of an average nightly illumination of 9 hours with lamps varying from 
100 to 300 watts showed a beneficial result in most (*ases, promoting growth 
rate and accelerating the time of blooming. As regards plants exposed to 
daylight for more than 12 hours daily from March to June, an average addb 
tional electrical illumination of from 5 to (> hours nightly showed most effect 
in spring wheat, no acceleration of flow^ering time in buckwheat or tomato, 
and no flowering in soy bean. As compared with full daylight, electrical illumi- 
nation of hemp retarded both height and weight. In tomato, soy bean, buck- 
wheat, and hemp there appears to be an upper limit to the amount of light 
which a plant can utilize. 
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Respiration in plants [trans. titlej, M. Popoff (Biol, Gen,, 1 (1925), No, 1, 
pp. 159-162 ), — Like the account previously noted (E, S. It., 53, p, 520), this 
deals comparalively with respiration in plants and in animals. 

The relation of temperature to growth and respiration in the potato 
plant, 3. Bushnicll (MinncHota Sla. Tech. Bui. 3// (1925), pp. S~29, flgn, 12 ). — 
A review of lilerature relating to potato yields is said to have shown that the 
optimum temi)ei*ature for tuber yield is about 17” V (02.0” F.), and that yields 
decrease rapidly with an increase of temperature 

The author investigated the etfect of a range of temperatures above the opU- 
mum by growing i)olato plants in tiiermort'gulated chambers set to oi)erate at 
20, 23, 26, and 20°. The plants showed conspicuous responses in the heaves and 
in the tubers, both deiTcasing in size with increase in temiierature. At 29° 
no tubers formed. Th(‘ ma\imnin temperature for tuber growth under the 
conditions of the authors experiments was between 20 and 20°. Respiration 
during the night in llie above-ground part of the plant increased with temper- 
ature. The carboli.vdrat(‘ content of leaves and stems, sampled at both sunset 
and sunrise, was not ai)ijr(‘ciabl.\ affected by this range of temperature. Reduc- 
tion in the carbohydrate available for translocation, which result e<l from the 
increased respiration at the higher teiuiierat tires, roughly (‘(»rrespond(‘d to re- 
duction in tuber gro^^lh. Thus the rate <»f tuber arowth appeared to be a 
function of the available ('arbohydrate 

From the data of his exiieriments, as vsell as e\idenee Irom the literature, 
the author suggests that detieiency of earl>ohydrat(‘ arising from tnxcesslve 
respiration may he very generally the limiting faetin* in plant growth at 
temperatures above the optimum 

Absorption and exudation ]>ressiii*es of .sap in plants, D. 'i\ MacDouuaj. 
(Anier. Phil. i<oc. Proc , ( 1925), An 2, pp. I92~ 120, (>) Previous studies 

TE. S. R, 53, pji. 517, 624j ha\(‘ identilied thi‘ r(‘versibie Minatioiis m diameter 
of tree trunks with chnnges in cohoMim tensnni of ili(‘ water eolunin in the 
recently formed w’ood, and similar \ariations also talu^ plae(‘ in herbaceous 
stems. Daily (-haiiges of diameter ol sucriilent i)lant hodit^s such as those of 
the cat'ti hu\(‘ Ikhui semi to follow^ a dilferent program and to be due to varia- 
tions in the water delii'it in liie succulent (‘ortex, whidi may b(‘ many ceiili- 
meters In thickness. 

“The pri‘st‘nt tmiier jparticular conelusions trom whicii are (hdailedj pre- 
sents some studies on naturt‘ of negative aliMirption jiressnres and of bleeding 
exudation iiressures in plants ha^ed upon studies in hydration, water detieit, 
permeability, and colloidal reactions of cell masses in such succulent plants. 
Both absorption and exudation phenomena are demonstrated to be due to 
localized causes Fell masses abutting on bore holes in stems have been in- 
duced to show’ absorption or exudation pressures at the will of the experi- 
menter. The iKissildlity of the particifiation of root action or ‘root pressures’ 
is not disproved, hut on the other hand no positive evidmice for such partici- 
pation has been brought to light in these expcn-iiiients Intake of W'ater by 
empty vessels or iracheids is regisliu’ed as ‘negati\e' jiressures on manometers 
attached to stumps of stems, or in any maimer which connects the instrument 
wdth spaces containing gases at less than atmospherii* piessure The (‘apillary 
intake of water implied is not to be confused with tlie satisfaction of living 
(*eU masses by osmotic absorption or hydration of cell eulloids. Both absorp- 
tion and exudation pressures as measured by a manometer attached to Ixire 
holes filled with water in stems are traumatic phenomena. Their measurement, 
however, yields results of great value in determining osmotic values, water 
deficit, and penneability of the tissues.” 
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The absorption of salts by storage tissues, W. Sttijsr (Ann. Bot. {Londonl^, 
SS (1924), ^ 0 . 152, pp, 611-638, figs. 4 ). — “These ftnclings indicate that the 
absorption of salt by storage tissues cun not be a simi)le process of diffusion 
of salt through a cell membrane. As this assumption underlies ineasure- 
ments of salt intake and of cell permeability made by the plasmolytic methods, 
c»onclusions witli regard to these (luestlons based on results obtained by plan- 
niolytic methods should be confirmed by other methods or disregarded.” 

The absorption of ions by citrus and walnut seedlings, A. K. C. Haas and 
H. S. Reed (Ililgardia [California 2 (1926), No pp, 61-106, figs, 9). — 

A discussion is given of experiments on the ex('h}inge of ions between solutions 
and citrus and walnut seedlings as t'onnected with certain problems of their 
nutrition. 

Rough lemon and gra])efruit seedlings are said to have removed relatively 
more iiotassiiim than calcium from solutions containicg api)roxiinately eijuiva* 
lent amounts of tliese ions. When the potassium in the eulture solution was 
low in amount, citrus seedlings abs(»rbed more caleium, inagnoium and phos- 
phate fnun tln‘ solulion than when potas‘^ium \\as abundant An interchange 
of ions was observi^d Indwc^en the solution and roots, which resulted in an 
increase in excretion of potassium in the solutions when the original concen- 
tration of potassium was low. (htriis se<»dlings absorln^d more cation than 
aribm from solutions of single* cabium salt^, (‘aiising an increase in the acidity 
of the solutions (hilciuin ions were readily absorbed when sodium and potas- 
sium w’ere absent or low in amount The ]»resenc(‘ of chlorine ions reduced 
th(‘ alisorption of nitrate ions h> citrus seedlings. When various chlorides wore 
added to cuUuj-e solutions tlie grcatcsi amount of ddorine was absorb(‘d from 
those containing <'al(‘inm chloride 

The changes in reaction of cnltnn* s(v]utions in wliich citrus seedling.s have 
l)(‘en grown are attributi'd din‘<‘tly to differential absorption of ions, together 
with an exendion (d* certain ions. Acid culture solutions \\ere not always 
found to change in the dirf^ction of neutrality, nor di<l neutral solutions always 
change in the direction ol gnaitcr acidit.\ d’ln' authors claim tliat in complete 
nutrient solutions (ilrus s(*e(ilings may, in a <*oinparativ('ly short period, bring 
about so great a concentration of II ions as to be injniions to the roots Bi- 
carbonate ions were found in culture solniioiis from which citrus roots had 
removed nitrate ions No stimulation of gro^^th of citrus roots was found to 
occur ill solutions of sodium (‘arbonate. When (‘alciiiin was coinpletel.v absent 
from the solution a high initial alkalinity due to ‘^odiiun carbonate proved 
very injurious to the roots of citrus seedlings. The eoinplete absence of calcium 
from a culture sobdion containing favorable am(mnts of other essential ions 
was also injurious 

The autliors believe that the nature of the growth obtained with citrus 
seedlings in water cultures at different pH values depends not only ui>on the 
maintained iiH of the solution, but also upon the yiH of the original solution 
as W'cll as upon the naftij*e of the acid or alkali used in maintaining the desired 
reaction. 

Although the ash of walnut kernels was found to ( ontaiii aiiproximately 60 per 
cent of phosphate, the walnut seedlings rapidly ahsorlu*d all the phosphate 
from a complete nutrient solution. They removed less chlorine or sulfate than 
potassium from culture solutions containing an excess of potassium salt. 
When grown in solutions having equivalent concentrations of potassium chloride 
or potassium sulfate, walnut seedlings removed practically the same amount of 
calcium from both solutions. Although slightly m(»re potassium was absorbed 
from the potassium sulfate culture, the absorption of sulfate exceeded that of 
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chlorine. Except in the ease of potassium nitrate, the potassium absorbed by 
walnut scedling^s from a nutrient solution to wliieh different potassium salts 
were added always exceeded that of the anion added with it. The total amount 
of magnesium absorbed by walnut seedlings was found to be quite constant and 
was not affected appreciably by additions of potassium salts to the solution. 

Walnut seedlings are said to have removed more cation than anion from 
solutions of single calcium salts, except in the case of the nitrate. The acidity 
of the residual solution was entirely dependent upon the absorption rate of 
the two ions employed. The addition of the chlorides or sulfates of sodium 
or potassium to (*alcium solutions brought a reduction in the absorption of 
calcium. The addition of tMUassium <*hloride or sulfate to <‘alcium nitrate 
caused a final reaction more acid than the initial reaction, although when cal- 
cium nitrate alone was used walnut seedlings brought about a decrease in acid- 
ity. The presence of an excess of sodium chloride in a cultuj*e solution pre- 
vented walnut seedlings from absorbing large amounts of calcium, increasing 
the concentration of the nutrient solution containing large amounts of sodium 
chloride caused no siibstaiitial differences in the amounts of sodium and chlorine 
ions absorbed by walnut seedlings The apical iM)rtion of walnut roots grown 
in calcium-free solutions contained more calcium than the portions further 
removed from the apex, although the first evidences of injury were visible in 
this apical iMuiion. 

Testing corn stalks chemically to aid in determining their plant food 
needs, G. N. IIoFrER {Indiana ^7a. Jiul (1926), pp SI, pin. 2, fips. 15). — A 
description is given of a method for recognizing the didleioneies in the soil of 
nutrients essential for the projK'r growth of the corn plant. The method 
is based upon the color reaction of the cut .surface of mature <*ornstnlk.s t<i 
.solutions of diplienylainine, iMitassium thiocyanate, and hydroeliloric acid. A 
lack of nitrog(‘n (u* potash in the s(»il is indica t(‘d by the tests. As a rule, plants 
of stunted growth not resixmding to tests for nitrogen or i>otash are said to be 
suffering from a lack of pboNpborus A key is gn(*u for the interpretation of 
the results of t!i(‘ test 

Som€' obs<‘rvation.s on the nitrate-reducing properties of plants, V L. 
Anderson {Ann. Hot. \ lAotdon \ , SS (1924), Xc 152, pp. 699-706) -'-Nitrate oceurs 
frequently in plants. th(‘ amount varying with growth conditions, but not 
constantly with siK'cies A nitrat(‘-redu(*ing niecbani‘'in, ternu'd atite, is claimed 
to have been found in 2.‘v jilants The atite of ixitato is a tberrnolabile and 
oxidizable substance, which, under the conditions of the extHTiment, can con- 
vert only a limited amount of nitrate to nitrite. Acetaldehyde may affect the 
activity of the atite of different jilants in different wa.ys, iwxssilily more than a 
.single mechanism being involved. Nitriti* was found in more than 20 per 
cent of the plants examined The evidence does not indicate that atite is of 
much significance in th(* jirotein metabolism of the plant. 

The forjuation of plant growth-promoting substances by micro-organ- 
isms, F. A. Mockebidge (Ann. Hot. [fjondon], SS (192//), Ko 152, pp. 723-784). — 
The effect of varying quantities of nuch‘ic acid derivatives on the growth of 
Lcmna minor was investigated, and ii was fimiid that the effect obtained was 
approximately proportional to the quantity of material supplied. Examination 
was also made of the eflVct of varying proxw»rtion.s of a sterilized culture of 
Azotobacter, as a result of which it appears that the effect, though increasing 
with the quantity of the organism supplied, is not proportional. Both autolyzed 
and autoclaved yeast were examined and both were found to have a plant 
growth-promoting influence, more particularly the autoclaved material. 

The growtli-promoting effect of the bacteria used may lie due to one or more 
of the nucleic acid radicals present or to some other substance, but all materials 



1927 J GENETICS 221 

SO far found to have this (*ffecl on plant growth also contained these purine 
and pyrimidine bases. 

The root-tubercles In Arbutus unedo, M. F. Rivett (Ann. Hot. [London], 
S8 (1924), ^ 0 . 152, pp. 661- 077, fofi. H )- — The root tubercles of A. unedo are 
shown to be the arrested secondary and successive laterals of the season's 
growth. The arrest of growth Is due to invasion by a fungus, first as a ram- 
pant ectotroph and subsequently as an eruiotroph in the peripheral cells. The 
invasion of the fungus is limited by the digestive action of the host cells of the 
tubercle, which may he regarded as phagocytes. Atjparcntly the interchange 
of food materials between luist and endophyte is very slight, affording no 
permanent mutual benefit, qiie redationshij) is regarded one of balanced 
parasitism, the action of the tubercles being effective in conferring a degree of 
immunity on the root system as a w’hole 

The staling of fungal cultures. — f, Gen<‘ral and chemical investigation of 
staling by Fusarium. II, The alkaline metabolic i)rodncts and their effect 
on the growth of fungal spores, A IbcvTT {Ann Lot [London], 38 (1924), 
Non. 151, pp. 563-595, fiff. 1 : 152, pp .1199-615, fip 1 ). — Literature on the subject 
of the staling of fungi in culture surveyed Fusanuni sp was grown on 
Richards’ solution and the staleness examined by the Rotrytis germ-tuhe 
method. The results are d(*tniled. 

“The growth of Botiylis si>ores is affcctc<l by the addition to the fresh 
medliiin of various organi<* compounds which have been demonstrated in the 
stale medium Alcohols and acetaldcdiMlc iU’c toxic only at high concentra- 
tions: they ('an jday a very Miiall pari, if any, in ‘staling.’ Simple organic 
a(*ids are toxic at sutii(*ientlv low ('oikhuiI rations to )k‘ n^^ponsihle for the i) 00 r 
germinative (capacity of the acidilied stale inedinin A graph is given in 
w'hlch the toxic effects of a luimher of organic ai'ids arc compared ” 

Organic acid radicals do not r(‘duc(‘ the growth of F»otr.\tis si>ores if the 
medium he made alkaline. Thej can not, theiefore a<*t as staling agents in an 
alkaline stale medium A study of the (‘ffeet on tlu‘ growth of fungal spores 
of the alkaline nudaliolic ])rodnets has led to lh(' eonclnwion that the small 
(piaiitities of ammonia produced are probably inenVidivc hut that hicarbonates, 
potassium, and, in a h'sser d(*gree. animniumn ar(‘ capable of inhibiting Botrytis 
growth when jiresent in anioiiiits ('ven smalh*r than those found in the stale 
medium. It is suggested that staling i*- in gcmeral due to the formation of 
bicarbonate by the ('arhon dioxide of respiration wlnmcver the medium is 
such that a basic radical is set free. 

On the theory of “age and ar<‘a/’ S Scuioxi vnd (dan. lUd. [Ijtudon], 38 
{1924), ^ 0 . 151, pp. )53-472). A critical i*e\ lew is given of the age and area 
theory and related contributions 


GENETICS 

The neurogenic theory of karyokinesis |trans. title), M. Mi hlmann 
(Ztschr, Wiss. Biol, Ah(. B, Zischr. Zellforarh, v. Mikros. Anaf., 3 (1926), No. 2, 
pp. S77-SS2, fig. 1). — The author jiresents evidence in support of the theory that 
the centrosome acts as the central nervous control of the cell during division. 

A cytological investigation of some species and species hybrids within 
the genus Saccharum, G. Bremer {(renvtica [7' he Jhigue], 5 {1923), Nos. 2, 
pp. 97--148, figs. 52; PP. 273-326, figs. 46) —This is an English translation 
of the account previously noted from another source (E 8. II., 49, p. 822). 

The cytology of the sugarcane, G. Bremer {Oenetica [I'he Hague], 6 (1924) 
No. 6, pp. 497-525, figs. 2(?).“"The fact, brought out in the first part of this inves- 
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tigation above noted, that the original forms of Saccharum have different 
chromosome numbers is considered to be a fact of importance in the division 
of that genus into species. This second part, considering the cytology of some 
cultivated varieties of sugar cane and prtssenting relevant facts in consider- 
able detail, presents in conclusion the view that there exists in all probability 
in sugar (‘ane a relation between regular or irri'gular reduction division and 
fertility. Both are supposedly inliii(‘n<*(Hl strongly by unfavorable growth 
conditions. 

Hereditary doubling suggesting anomalous chromatin distribution in the 
mouse, C. H. Danfoktii (Sor. Expt. Biol, and Med. J*roc., 2S (1925), No. 2, pp. 

— Anomalous iudividuals, ranging in degree from Y-sliaped specimens 
with 4 hind legs and 2 tails to those with a slight degree of doubling in the 
external genitalia, hnvt‘ bci'ii ]>roduced in 2 strains of mice at Stanford ITni- 
versity. One of the strains has iirodnced as high as 12 per cent, and in 
certain selected matings 20 per cent of tliese individuals were produced. 
Only 1 mating between 2 almormal individuals has lieen successful, but sibs 
and parents have been used for bv^H^ding TIh' peculiar condition appears to 
be hereditary, but can not lie exj claim'd on the iia.sis of 1 or 2 dominant, re- 
cessive, or cumulative g(‘nes. 

Since a differential tactor favoring the in-oduetion and function of normal 
gametes in heterozygous indivi<luals gives closer agreement with tlie observed 
data, it is suggested tliat tlu' rcdupli(‘ation of a certain amount of ehromatln 
material is involved. 

A genetic and cytological .study of dnarOiig in wheat and oats, 0. H. 
Gouluen {Minnenoia ^Sta. Tech. BxiL 52 iJ92(i), pp. pis. S, /h/.v. //i.-The 

segregation in and F, in a Kota-Marquis cross (F. S. B., 49, p. Sil) and in a 
Cbul-Marqiiis cross (riuid(‘ and studied fii'st at tlie Uni^e^sity of Saskatebe- 
Avan by W. B. Thompson) indicated that two factors, a dominant dwarf J) and 
an inhibitor / wore involved. F>a(*k (‘rosscs of true breeding dwarfs gave 
proof of the presence of an inluliiting 1 act or in (ln‘ Kota and FIiul parents 
Avhich prevents tlie expression of a dnarf factor. 

Cytological stud\ led to conclusion that in tlie Kola-Marcpiis dwarfs chromo- 
some number and behavior ai(‘ as normal as in tlie iiariaital material. In I he 
Chul-Marquls clwarfs Jagging- c}iromos(»mes were prestmt in most of the ei'lls 
undergoing reduction division. It was suggested that the lagging chromo- 
somes may have result'd from the presence in the lieterotypic division (»f 
three homologous cliroiriosomes wliich formed trivalents and allowed the re- 
maining chromosome to lag b^diind. Such ccHn might arise thivtugh irregular 
pairing of the cbrornosom(*s in llie mother cells of the Fi plants and the re- 
combination of the alKUTant gametes so formed. Irregularities of this tyiie 
affecting the chromosome pairs carrying the dwarf factor or factors iiiul the 
inhibitor would result in the o(‘eurrence in Ft of families showing a segrega- 
tion varying from 3:1 of normals to dwarfs to practically all normals, which 
would easily account for ratios approximating G3:l. 

Dwarf oats found in tin* progeny of plants heterozygous for the false wild 
character had about ono-half the height of normal plants, were completely 
sterile, and always possessed th(^ false wild character. The progeny of normal 
plants heterozygous for the false wild factor usually consist of a 1:2:1 ratio 
of false wild, intermediate, and cultivated individuals, but when dwarfs occur 
in families from such plants the cultivated class is practically eliminated and 
the remainder consists of false wild dwarfs and intermediate normals in a 
1 : 1 ratio. Cytological study of the pollen mother cells of the oats dwarf 
showed reduction division to be extremely irregular. An almost complete lack 
of coordination among the chromosomes at the heterotype was apparent, and 
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the houaotype probably did not take idace. Very few normal appearing pollen 
grains were fonneti. In the case of the oats dwarf a close correlation evi- 
dently existed between dwarfing, the false wild character, cytological irregu- 
larities, and complete sterility. Chromosome counts gave 42 for Avena sativa, 
A. fatua, A. and A. nuda, and 14 for A. hrevi^, A. harbaia, and A, 

sfngoHG. 

Quadruple allelomorphs aflV ctiiig eye color in Hahrobracon, A. K. Whit- 
Jivo and R. H. IRtkton (Amrr Nat., (if) ( /.92d), No. 6()8, pp. 285-200 ). — In further 
stndi(‘s of inh('ritan(e of oranae-eved <‘bara(ler in the parasitic* wasp (E. S. R., 
4(i, p. 4(vl) evidemee is ]>resent(Hl which indicates the existence of a series of 
quadruple allcdomorjilc':, hinek (O). iiglit (oM. orange (o), and ivory {(A), in 
decreasing cu’dcr of doniinarH'e 

Two wing iiiiitatioiis in Hahrobracon and their method of inheritance, 

P. W. WiirriNo (Amvr. Nat , 00 1 1020), So. 010. pp. -)Jf2-Ji5Jf, fig. 1 ). — Tlie origin 
and gtmelic r(‘]:it loiisliips oi l\\(> mutations, designated as wriid<led wings (?r) 
and reduc(‘d wings (ij, in the parasitic was]) (//. juf/Jaintifi ) arc discussed. 
Both miilations arc recessive or nearly so and are inhcriteci independently, 
ncitlKu* showing linkage ^si^}l th(‘ orange eye* tactor or with the main factor 
causing the defect in the wing vein ri. 

Tlic occiirnuice of pigme nte d face*ts in vshite t\ve‘S in Drosophila inelano- 
gaslcr, W. P. Sci nckk ( tnoi Na(.. 00 l V020), No 008, pp. 282-^8,5). — The occur- 
rence of single* pigiiKoite'd facets in one or both eye's eif whiP'-eyed Hies has 
bee'll observed in niaii,\ a - r»;i pi'i* I'eait of the individuals in ee'rtaiii cultures. 
TliL^ eondilion aiipears to b<' inlieTite'd, but not as a sim])le n'(,‘essive character 
nnb'Sr; eiuironneaital tene-tb* inodilNing t.'etor> in.isk the effect. Flies 
having several eMloied face ts in both eyes elid not pnxiuee' a gretiter percentage 
of ilie'' w'itli (‘olored facets than other mating'' of llK's having 'smaller numhers 
ot colored taeeis. 

The marking of hlaok-sjmlted lloislein cattle and its iiilieritanee [trans 
title], E PAgriiLcttr i Zhsaf/i . /ada/./n c thHiain v. \ crvrhunoKUhrr, JfO (1926), 
No 8. pp 129 liO), fign. 2) \ ~ The author has stndie<l the* \aiiations in color 
patlei'ns in lhi<*' oh! estahiish'sl Ic'ial'; <n Holsteiiis. and by comparing the 
re'gions of blaciv n. :i! oig <tn tin' (Jifh'i.' at ip'livnliials ii,t^ conciiuh'd that there 
fire* six centers of 'oiack tngnuadJiinm all ol which nity he* sojiaiatenl e>r run 
in {ogt'thor 1 , e 111 c\{ and clict'k 'IM *Mr and lu'ck, Fit side the ne'ek, 
{4» npiH'r arm cr shorddor. » i side ot the hodiy ic'ar the la-t nb, and (hi 
rum]) siiots. Pi <'' r!aiii ca is ih,» imlhnhial .'•jmu mav lie broktui u]) into several 
jiarts, this oci'uriing m<"i ^lequentJ^ in the ceiiier of tin' pigmentation on Uie 
side <*1 the ho(i.> In liie animals having similh'r amounts id' ])lack the pig- 
ment tiist ili' a’jpnsi 1 s j rem the sliouldei. then Iroin llie side, and linally from the 
rump. Th(' fondegs wa-'S' < olond m<»re vifOm thjin the hind legs, and a tabu- 
lation showei! that ilie light legs w(‘re more often colored than the left. Tin* 
total amount of :ue.i (‘olored a.> estimated b\ cross seidiou jiaper was iiule 
tK'iidenl of the sex. but in one lierd lh(*re was more black on the females than 
on till' males, d'abnlations imlii*ated Ibnl the total amount of color was 
correlated with the amount ot ]>igmentation in the various centers for black 
on the different ])arls of the body. 

In studying tin* variation and distribution of color, the animals were classi- 
tied under li\e grouiis, but since few were allotted to the groups with the 
smaller amounts of black, tbrei' classes, designalt'd as light, medium, and 
dark, were taken into account in stiul.\ing the inheritance of color pattern. 
< bosses of the various t,\pes i>roduced offspring classified in all three groups, 
which generally averaged intermediate between the two kinds. In light X 
8323a— 27 3 
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light crosses or dark X dark crosses, offspring of the opposite extreme were 
not obtained in cither case, 

A single pair of factors is suggested in explaining the inheritance of the 
amount of color. Homozygous individuals of the two sorts form the dark and 
light classes, respe(*tively, and heterozygotes form tbe intermediate class, since 
much larger numbers \vert‘ found in the latter group. Modifying factors are 
also operative, but very good agreement to the above hypothesis was obtained 
in the offspring in the three herds, and also when the rtvords of other investi- 
gators on this subject were studied. 

Inheritance of horns, wattles, and color in grade Toggenbiirg goats, 

X L. Lush (Jowr. Heredity, 17 (1926), No. pp. ftps. J ^). — The results of 

studies of the inheritance of horns, wattles, and color in matings of Toggen- 
burg bucks with does produced by grading up Mexican does with Toggenburg 
bucks at the Texas Experiment Station are reported. 

The data on the inheritance of horns a(*cumiilated during three years agreed 
with the hypothesis that the polled condition is dominant, with the possible 
exception of one kid froiri homed panuits which was recorded as probably 
not horned and whicli died yoniig. The horns werr' Ix'tter developed in males 
than in females, hut the i>resence or absence of tbe condition was j»ot sex 
linked or associated with sex. 

The ^ years’ matings dealing with the inheritance of wattles agreed with 
the hypothesis that wattles are due to a single dominant Mendelian factor 
except for wattled kids whi(‘h w'ere ])ro(]nc(*d by noiiwnttied ]>arents. Tliese 
eases, however, WTre otherwise' explained. A study of the data Indieates that 
the factor for w^‘lttles is not linked with ^ox or with the horned eharaeter. 
The simple ex])lanation for wealth's in goats elid not appear to tit the inheritance 
of wattles in the station flock of Karakul shee'p. 

An analysis of the inheritance of black, white, and roan color, dorsal 
stripe, Toggenburg pattern, and spotting w^as attempt eal from the same mat- 
ings by determining Yule's eoeflieient of ass<»eiation Ix'lween the color of the 
dam and the c(dor of the offspring All of the (*oiT(*lat ions, except w’hlte 
spotting, indicated a strong tendency lor kids to resemble tlndr dams in color, 
hut definite modes of inheritance were not determined Solid w^hite appeared 
to he epistatlc to most of the other colors. Black and (‘xtensive white spotting 
also tend(‘d to lie ej)i static. 

Genetic analysis of tcniperainent of rats, IM T. S vdovnikova-Koltzova 
{Jour Expf. Zool, (7026), No. 7, pp S01-S78, fiys. «).— The ability of 123 rats, 
all descendants of a cross of a wild gray rat and a wiiile laboratory rat, to 
run a maze showed considerable variability, the curve having three chief peaks. 
It wms further found that tlie time required by individuals in certain families 
differed significantly from the time nupiired by individuals of other families, 
but it did not appear to hi' influenced liy teaching the parents. It is suggested 
from the analysis that thrc'e genes are involved in the inheritance of this 
ability, one for general activity, one for emotion, and one for the seeking 
instinct. 

These studies w^ere conducted at the Institute of Experimental Biology at 
Moscow. 

Abnormal sexuality in animals.— I, Genotypical, P. A. E. Crew (Quart. 
Rev. Biol., 1 (1926), No. S, pp. 315~S59, ftpfi. H ). — Tliis is a discussion of the 
genetics of intersexuality and gynandromorphism in animals and insects, based 
mainly on the investigations of Morgan, Gold.schmidt, and Crew. 

Offspring from immature females hampered (Illinois Bta. Rpt. 1925, 
p. 88). — In studies with mice the offspring from immature females were found 
by G. A. Lindsey and E. Roberts to be significantly smaller at weaning than 
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the offspring of more mature females. This differeTice became less as the 
offspring became older, indicating that nourishment was pr«>bably the limiting 
factor. 

Heredity involved in hairlessness of animals {Illinois Sla. Rpt. 1925, 
p. 59). — Studies by E. Roberts of the inheritance of hairJessness in rats have 
indicated that this condition is due to a single factor r(vessive to the normal. 

Hyperglycaemia as a Mendeliaii recessive character in mice, R. J. 0am- 
MiDOE and H. A. II. Howard (Jowr. Genetics, 16 il926), No S, pp. 587-392). — In 
studies of the sugar eontent of the blood of animals it has hecm found that 

after a 12- to 24-hour fast the sugars rarely varied more than 5 mg. from 

an average of 85 mg. per 100 cc. of blood, althougli certain individuals 
occasionally differed by as much as 25 mg. 

By making suitable crosses with mice it was found that the tendency for 
a high blood sugar content was clearly and delinitely inherited as a simple 
recessive Mendeliaii chara(‘t(*r. Two individuals having 1 1(> and 120 mg,. 
x*espcctiv(‘]y, of sugar per 100 ce. of blood produced s(‘ven offViiriiig with 
bhxal sugar varying from 114 to 124 mg. In three (Tosses of hyiierglycemic 
individuals with normals the offspring all contained normal amounts of 

blood sugar. Three Imck-cToss matings of heterozygotes witli Ir p(U‘glycemic 
individuals produced offspring which were practi(‘ally e(iuall\ di\i{U*d be- 

tween normals and li>perg]?. c(‘miev The ratio wms practically . 1 in the 
offspring of three' matings of h(4(U(>z\gntes X h.^terozygote's. 

tienetic studies on the nature of cancer, L (t. S7i:o\(i (A?Ncr Nat . 60 (1926), 
Vo. 668, pp 201 226). -The author dis<'uss(‘s tiu' results of Ins studios [ireviously 
n«>t('(l (il S li , 55, ]> T51 I, diMling witii tlc' luluTiTamu' of a ^usc(']>1ihility 
to caiic(*r transplaiitation ui mice', in (‘onnection witli the' i (‘suits of otlier 
investigations fioin winch fundanit'ntal coiu'i'ptiouv of tho uaiiii’e of trans- 
lOiintahie tumor ti'siK' ai(' hrouglil out. Tlie transplantal)](' tumor apjiears 
to 1 k‘ cont!(41(‘(i |o iht' coiotif uti"ii of tin* cells and maintains a delinite 
r(‘}i((iv(* ('aiiacitv fov a numlx'r of genorat.ons (ieiiolic cliange's iti Iht' coii- 
sfitiitlon if tli(‘ ci'lls may (ucnr s]mi adi<’all\ at an\ tinu', (Jianging to a 
gi'oat(‘r or lo'^s degi('f> (ho ( liaracf c'rist ics of tlu‘ ec'IN a^ lias ocemrrc'd in the 
origin of tile cnnci'r 

\ geiK'tic study of th<‘ .growtii of a tninsplantabh' tumor (ad('iiocar- 
cinoma, dBrB) , L C 8i’ao\o (■lour IJrpf /oof, !5 ( . \o I, pp 261-252, 
fo/.s 6} - A more conij>l{‘t(> account ot in\ estigat ions noted ai)i>\o 

Th(» qu(*st!oii of veiua (»cciiJTcnce in horticultural plants {trails title], C«. 
lIos'M.UM AIN i\ (An(fro. li'6., 6 {191/). X(f 2, pp 2 ) - -IMienoinena 

eomi('('ted with crossings of apjile and of jiear var etii's ari' dciailed. 

An evperi mental study on \eiiia in the domestic fowl, S. Kopid (Jour. 
Gciieiivs, 16 (1926), No. J, pp. 269-286, pps S) -Studies ol the oi'currence of 
Aonia in hens’ eggs art‘ rejiorted from the (lo\ (u imient Jnsti1ut(‘ lor Agricultural 
l{es(‘arcli, Puiawy, Poland, based on color rcconK (lasmhed ae'cording to lo 
grades for 487 eggs laid by 5 Leghorn Ik'iis inntt'd witli an Orpington cock, 
448 eggs laid by 4 Leghorn hens injected with lestidi's from Orpington roosters, 
240 eggs laid by 2 unmated Leghorns, 308 laid by 2 Orpington hens mated with 
a Leghorn cock, 591 eggs laid by 5 Orpington hens injected with ti'sticles from 
Leghorn roosters, 428 eggs laid by 2 imniated Orpington lu‘ns, 21S eggs from 
8 F, hens (Orpington 9 X Leghorn S ), and 857 eggs from 10 Fi (Leghorn 
$ X Orpington S 1. 

The results showed that considerable seasonal variation occurred in the 
color of the eggs of either breed w'hen uiimatcHi or when mated with cocks 
of the opposite breed. The average color intensities decreased from spring to 
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autumn and inereasod in the winter, but no signilicant differences were observed 
in the colors of the eggs laid by either breed when mated with roosters of the 
opposite breed or when unmaled. It is nofed that one very dark egg occurred 
among those laid by a Leghorn hen which had been injected with Orpington 
testicles, though olliers nearly as dark were laid by the controls. The color of 
the eggs of (tie EiS was generally intermediate betw('en tlie eggs of the two 
breeds. 

Previous observations on the occurrence of xenia in fowls are discussed, from 
which it is concluded that the (‘arlier work has not taken into account the 
normal seasonal variation in egg color. 

An experimental study on the appearance of xciiia in the domestic fow’l 
ftrans. title!, S. KocfO {Pain. Pai'itil. Just. N(tvl\ (Uisp. Wwjsk. Pnlawaeh 
{M6m. hist. Natl. ]*olo». Pcot\. Rnrale Puhiav, 6 (J925). A, pp. Sff 59, fiffs. 2; 
Kng. ahs., pp. 54-59 ). — Essentially rioted above. 

The ovarian follicular hormone: A study of variation in pig, cow, and 
human ovaries, E. Allen (Koc. hlrpi. Biol, and Med. Proc.. 25 (f926), No. 5, 
pp. 583-387 ). — This ]>nper reports the results of a ('oinparatiA study of the 
amount of follicular hormone jiresent in (he sow, »' 0 \v, and human ovaries at 
various stages of the oestrous cycle. The measuri'ments of the amounts of the 
hormone present were made* in terms of rat units, i. e. tlie amount required 
to produce the changes in the vagina of a spayed female whj(*h are characteris- 
tic of the oestious period. 

Tests were made of the ovaries of two sows. One sow wars killed just ns the 
external signs of sexual activity were appf'uring. when 0 large follicles were 
found in one ovary and 8 in the other. The s(‘(*ond sow was killed on the 
second day following the appearance of the external signs of heat, which was 
after ovulation liad occurrcHl. Eleven corjiora Int(*a ol tlie tirst to the second 
day in development Iiad formed in one ovary, and one cortnis Inttuim in the 
other. The results showanl that tiie 2 ovaries of the first animal contained a 
total of 28 rat units of horinome wliile the 2 ovaries of the other sow contained 
less than 2.1 units 

Available ovaries from cows were divided into 5 groups, corresponding to 
the different stages of follicular develoimient, ami were similarly tested. 
Twenty-six ovaries taken at o(*stnim contained an average of 4 0 rat units 
of the hormone per pair, which thus must represent the average amount of the 
hormone in 1 largo follicle 1 to 2 days before ovulation. Extracts of the 
ovaries from several animals at all other stages of the cycle gave m'gative 
results, even though tljcre ^vere from 8 to 11 <»orpora lutea present in each of 
the groups. 

The largest amount of the hormone recovered from human liquor folliculi 
has been 7 rat units per cubic centimeter and fr(jm a human corpus Inteiim 
3.7 rat units per cubic centimeter of luteal tissue. The latter amount was 
recovered during (be third week following the first day of menstruation. 

It is pointed out that the cow and pig .showed a wide variation in the 
amount of hormone present at different stages of the oestrous cycle, while 
in the human there is a considerable amount present in the corpus luteum 
as well as in the liquor folliculi. These differences are discussed in connection 
with the differences which have been observed between the menstrual cycle 
of primates and the oestrous cycle of the cow and sow. 

Standardization of preparations of ovarian follicular hormone, K. P. 
Bugbee and A. E. Simond (Endocrinology. 10 (1923). No. 2, pp. 191-200 ). — In 
working on the measurement of the strength of the follicular hormone it has 
been found that the dose should vary directly with the weight of the rat, 
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it not being necessary to have rats welghhiK approximately 140 gin., as the 
potency is computed by the rat units of Allen (see abov'c) by multiplying the 
finding with larger rats by the weight of the rat divided by 140 gin. liuts 
of any age may be used, provided they have reached sexual maturity and 
have not passed the prime of life. 

The time of ovulation in the menstrual cycle of tlie monkey, Macacus 
rhesus, E. Ali.en (tiOc. K.vpt. Btol. and Med. Vrov , 2d {IIKIG), No d, pp. SHI- 
SHS). — A tubal ovum has j)(‘en recovered fnun two diiferent monkeys in exi)eri- 
ments at the IJnivaM-sity of Missouri Tlie one was H'covered on the four- 
leenth day after menses, while the other was reco\ ered on the tenth day of 
the cycle. These results, taken in eonjuin-tioii with the one other known case 
of the recovery of a tubal <»\iini in the monkey, plac-e lh(‘ thin* of ovulation 
between the tenth and fourleentii da.xs of the menstrual c>cle 

Alcohol and the sex ratio in mice, H Daniorth (So(. Ej‘pi. Biol, and 
Med. Pror.y 2S (JH20), No Jf, pp doS-dOH ) — In thr(‘e expermieiits at Stanford 
Liiiversily male mice were expostnl twice dail\ Ui aicoliol fumes f(»r one hour, 
and the elTects on the sex ratio (4* th(‘ young piodin'('d by these males when 
mated after one wreck’s tr^'aimmjt weu‘ detetmined. The sex ratios among 
the offspring of tlu‘ alcohol ms I ma]('s in th(' first, s((<ond, and third experiments 
were 178.P, IctiJ. ami lir.fi maU's, resp(‘ct]\el\ , per 1(K) feniuies There w'ere 
no controls in th(‘ lirsi cx])cnm(mi, inn in the sfs'ond ami tlind tests Th(‘ sex 
ratios of the controls werf* lot S, aid iot) 1 males ])ei* 100 fcmiales It is 
j'ointed out that tiie (lifl(U(Mi((‘ is luoie lliaii 2> linus tlie luohable t‘rior in 
the second ex]>erimern and 2.7 times in the thud Tlie author conclmies that 
all the aAailable data ilealiug with the effts t ot alcilioln alion on s(‘x latio 
in mi(‘e jjoint toward an incu'ascd pereentaac of males 

FIELD CROPS 

Artificial plats lor field experiments, '1'. L L\ox ami i: W. Lkland {dour. 
Amcr. Sor, Agion , IH i/h2t>), \o 7, pp fujK. J).— 'the const i uclion, uses, 

and advantages of artilic]<il plats loi field expciimenis adojaed at the New 
V(U'k Cornell Experiment Station to avtiid variations in soli piodmhivity are 
desra-ibed and illustrated. 

A census of an acre of corn (by samplijig), L Exmnnow idour. Apr. 
Bci. [Bnplaiid], Jii {tiUG), Ao. 2, pp. fn/tt 4) — The nature and preva- 

lence of gradations ol lutiU'iilant sijacing.s iu ladd m-ojis and the i (‘Lit ion between 
spacing and aert' ^ii'ld and jilant deveioiammt W’er<‘ investigated, employing 
Yeoman wheat on clay and ifitlh* Jos'- wheat on giavel soil. Systems of 
sampling an acre of grain aie d(‘pict(*d and (‘xplained, with coinmmits on the 
influence of seeding melliod. .soil condition se(*d (jualit.v, and damage agencies 
on jilaiit development. 

Idaiit develoiuneiil and .Meld per unit ait a show ml vvell-detuied relationships 
to spacing as represt'iittsl h.v 5 aggregate gradv"« ol' I S, P lo, Ii-12, lo-l(>, and 
17-24 plants of Little Jo.ss per foot. Comparison of the 1-siiike, 2'Spike. et<‘., 
plants showed that in tilhudng, from origin to spdve foimation and as affected 
by spacing, lay a prime detenuiuer of cropping eapacu.v The yield from any 
unit length of drill is aiiparently affected hy the poimhnisiit'ss of adjoining and 
adjacent units. 

Clruzing periods and forage iiroductiou on the natioiiai forests, A. \V. 
Sampson and 11. E. ISIammstkn {i:. B. Dvpi. Apr Bill. lioS pp. pis. 6, 

figs. 16). — Observations at the Great Busin i^ixperuneut Station and iu other 
parts of the Wa.sat(*h Mountains of Utah w'ere made to determine when the 



228 


EXPEEIMKNT STATION BECOED 


fVol 60 


range is ready for grazing, the intensity and frequency of grazing permitted, 
how to handle the stock, and the natural revegetation of the range. 

The proiH»r development of the later maturing herbaceous and browse 
species, and especially the important forage plants, seem to offer a safe index 
to range readiness This stage may ho identilied by height, size, or tiower 
stalk, or head })roduction, depending on the si»ecies. The grasses, for instance, 
should in general be about 0 in. in laught, and the earlier maturing ones 
should show tiower stalks. The best grazing seasons in the central Wasatch 
region were found to he oak-brush zoia* (hotM)- to S,()()0-ft elevation). May 
20 to June 0 and October 1 to 15; asp<ni-fir (7,500 to 9,500 ft.), June 10 to 
July 9 and October 1 to 15; and spnice-lir (above 9,0(K> ft.), July 10 to 
September 30. 

Frequent and close (U’opping seemed quite detrimental to both iierbaeeous and 
browse species and conducive to impoverishment of the soil and to increased 
run-oijf and erosion. It ai)peared of the greatest importance that the animals 
he excluded from the range until the forage is developed enough to he of good 
food value. Cropping resulting in reduced aerial growth is reflected in the 
root development, in the quantity of food stored in the underground parts, 
and in the production of a (‘orrespondingly small quantity of herbage the 
following season The grassos are indicated as of pilmary value as forage 
plants since they ^Mtllstand grazing hettcu* than most olher vegetation. Arti- 
ficial rescedings of the ])ljuns and the drier foothills to cultivated forage plants 
were without practical ri'suKs, whereas the possibilities were oonsiderably 
greater on mountain nu'udows and olher favorable^ sites, (h’opi)ing a pasture 
each year to the maximum of its forage production sooner or later causes a 
sharp decline in grazing capacity. 

ImjirovmiK'nt and maintmnincc* of nativ(‘ pa.^tun^ lamN, i1h' forage on \vhi(*h 
is larg(‘ly bunch grass(^s. depends uiion the periodical production of a fcu’tile 
seed crop. To insure seed production of the more palatable forage plants 
requires prevention of too early grazing, avoidaiK'e of overgrazing, and efre(*- 
tive control and distribution of sbK*)'. Deferred and rotation grazing, wliieh 
imply witliliolding part of the range from grazing until aftiu* si^ed maturity 
each year, have giNcn conspicuous j’osiilts in range resecaling. Kevegetation 
on the range was jiraclically as rapid whmv debuTefl grazing was pi noticed as 
wdicre the lands were prole<'ted yearlong from foraging animals 

f Agronomic evperimeiits in Guam, 1925 J, J. (Juj iiKhKO ((jinun y^fa. Rpt. 
W25, pp. 0-tJ, fip^. 6 ). — In continued investigations (E. S. It., .55, ]>. 131 ), 
Paspalvm ddaialnni wiili roots simced (> by (> in. eo\ered the ground within 
30 days and reipiired a single cultivation, whereas 18 by 18 in. spacing retpiired 
90 days and three' ('Ultivations. The close planting is too costly except under 
intensive culture. Napier grass and Guatf'inala grass surpassed Merkor grass, 
Pennisdnm fictosum, and Japanese cane in order in drought resistanee. In 
fertilizer tests Guatemala grass made its best yields when limed only, while 
Napier grass and Japanese cane responded b(‘st to lime with manuri'. Molasses 
grass has suppress(*d Jolinson grass and made good forage yields. 

The behavior of varieti(*s of alfalfa and kudzu and Tephroda spp. and the 
relative efficiency of varieties of velvet beans, cowpeas, and mung beans, and 
Patani and Lima beans, pigeon peas, and Tephrosm spp. for cover crops are 
briefly described. The Nt'W Era pigeon jiea required more care before it could 
suppress weed growtli, but it occupied the land much longer thap other 
legumes. 

One-half lb. caustic soda and 1 lb. white arsenic were dissolved in boiling 
water; after adding 1 pint pine tar the solution was boiled slowly for about 
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16 minutes and diluted with 3 gal. water. A pint of the preparation poured 
into notches cut around the trunks of aroma (Acavia fanwsiana) killed 50 per 
cent of the shrubs, and one-half pint applied to newly sprouted stumps killed 
75 per cent of the plants so treated. A 4-oz. application of carbon disulfide 
poured into shallow holes in the ground immediately surrounding the trunks 
killed 25 per cent of the lot treated, but lighter applications or formalin, car- 
bolic acid, and sulfuric acid similarly ax>plied resulted negatively. 

On newly broken grasslands, variously treated, barnyard manure gave the 
highest yield of both grain and forage, a limed plat followed, and a sulfur- 
treated plat ranked third in grain yield but fourth in forage. Although the 
green manure plat prcxluced the least forage, it made more grain than the 
untreated check. Corn, cowpeas, and velvet beans each produced much more 
grain and forage in rotations than in continuous culture. 

Nancy Hall and Pumpkin led the imported sweet potato varieties, which in 
general decidedly outyieldcd the native sorts The greate.^t weight of roots of 
Porto Rico were produced wliere acid phosphate and inanure in combination 
were applied. Varieties of yams, trellised, made increases ranging from 54 
to 400 per cent in root yields per acre over untrellised j ams. 

[Field crops experiments in Illinois J (IUlhoLh ^ia. Rpt. 1025, pp. 39-4S, 
48-55, figs. 4)- — After 28 years of selection, coiitinuod by C. JM. Woodworth and 
F. L. Winter, the piotein coiJt(‘iit <d* corn ha'-, at mined Ib.G per cent in the high 
protein strain, or tin iiK'i('a<e oC .5 08 per cent. Tlu‘ low protein strain has 
decreased from 10.02 to S.5S ptu cent in protein The origintil oil eontent, 
4.7 iH'r cent, rose to O.SO jkt <‘eiit in the high oil stniin tind dropped to 1.51 
per cent in the low oil strain. Kars on the original si rain of Ijeamiug corn 
were borne at a height of 40.0 in. but have b(‘en raised to 02 0 in. in the high 
strain and lowered to 11.7 in. in tlie low strain. The original iieieentage of 
2-ejired stalks, O.T per eent, has been iiiereti.sed to tis liigb as 85 per eent, 
although results are vtiriable. 

Using Reid Yellow Dent as a standard, W. L. Rurlisoii and 15 H. Dungau 
found the 2*eai strain to have a percentage rating of 100.4 and the Learning 
High Yiebl 108 3 The 2-ear str.mi piobablj will b(‘ found more u^efuI for 
fodder or silage than foi giain The chineh bug lesistanl tjiies of eorii, 
<3iampion White Pearl, Deiaoeral, Pl.aek Hawk, and .Moliawk, ranked the 
highest on the Alhambra (Madison County) field. 

Result.s to date indi<'ated to Burlison. B. Koehler, and Duugan that corn 
selected after it is well (baited is as good from the standpoint of pi'oductivity 
as seed corn select i*d when eompbdely mature. Since corn left to mature on 
the stalk is often injunal by triH‘zing, liarve.-vliug ot seed corn while in the 
dent stage seems a soiiiul practiei* Several tj])es of cabinets and incubators 
on the market apiieared iironiising to J. C. Ilacklemaii for seed com germination 
after certain alterations. Considering the limited cajiacity, the cost, and the 
danger of damaging a good egg incubator, it seems preferable to build a special 
cabinet. 

Tests by R. W. Stark eontinu(*d to demonstrate that bard red Crimean 
wheats, such as Turkey and Kanred, withstaml the winters ot cmiLral and 
northern Illinois better tluin soft wheats. Soft wheats, such as Fulcaster, 
Red Cross, Illini Chief, and Fultz, proved suitable to southern Illinois. Baking 
tests showed that Turkey Red and .strains and hybrids of that variety produce 
the strongest flour, while Hour from the soft wheats i.s more suitable for 
biscuits and pastry. Marquis and Illinois No. 1 sjiriiig wheats have made fair 
records in variety tests at Urbana and I)e Kalb and seem well adapted to 
central and northern Illinois. Wisconsin Pedigree and Oderbrucker have been 
the highest yielding barleys. 
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According to Burlison and Dungan, early oats are somewhat t>etter adapted 
to Illinois conditions than late varieties. Iowa has the highest average yield 
during 4 years at De Kalb. Iowa 103 led In average yields during its 0 years 
at the station and also during ^6 years at Alhambra. 

In small grain breeding studies Woodworth and Winter found that winter rye 
plants vary in self-fertility or self-sterility, although rye has been ct)nsidered 
practically self-sterile. Counts on wheat increase plats sliowed scab infection 
to range from (i to 27 per cent. In studies of the resistance of different wheat 
varieties to Hessian fly, lied Kussian showed 32.3 i)er c('nt infestation as 
compared to only 13.4 per cent for Dawson Golden (-Iiaff. 

Marked increases in the >it‘ld of i>otatoes were oblaiiuai by J. Pieimr and 
W. P. Flint by using nortliern-grown seed of an adapted variety, and also 
by spraying the vines with an insecticide for cljewing insects, together with a 
fungicide which rejiels some insects and also controls potato leaf diseases. 
Irish Cobbler and Early Ohio have b(‘en the Idghest yuiding (^arly varieties, 
w^hile Rural New’ Yorker and Carmen No 3 were the best lat(‘ varieties. 

Studies on the number of nodes of culms in lairley* wheat, and rice 
plants [trails, title], M Yamasaki iS6(j<tlu Ku:a(fi6 {Jour. i<ci. Apr. ^oc. 
[Japani, No. 278 {1926) , pp. 1S5, pi. J, fips 4* ohs. in Japan. Jour. Bot., 3 
(1926), No. 2, pp. (40), (41 ))- — la one of the two kinds of culms distinguished in 
barley and wheat, the insertion part of the spike constitutes a ridge which 
goes around the racliis (iV-eulm), while in the other thi' ridge goes only half 
way round (^’-culin). On the basis of teratological as w(dl as anatomical 
evidence, the author coueliuh^s that tlie 7’-t ulm is piodueisi b.\ tli<* lormatioii 
of an extra ciilm-internode of w’hich the apex (w’here the spikelet is inserted) 
has the half-way ridge, and which is not developed in the .Y-eiilm That the 
7'-c*ulm averages one more internode than the A-cuim was contirmed by observa- 
tions on 68 races of barley and 8t> of wheat. The relative number of T- and A- 
culms in each race is naturally more or le'^‘‘ variable, althougli in general the 
number of T-culins is smaller than that of A-eulms. The better nutrition, 
greater moisture, and higher temperature appear to lead to the increase of 
T-culms. Similar phenomena were recognizable in the lice jilant. 

The preservation of the pollen of cereals [trnns title |, T. Sasvki (N6puku 
KwaihO (Jour. Sci. Apr. 8or. [Japan \, No. 275 (1925). pp. 259-287: J'np. aha., 
pp. 10, 11 ). — Pollination experiments by the author during 6 years demon- 
strated that 40 per cent relative humidity is optimum for the preservation of 
barley pollen, 50 per cent for corn pollen, and 20 or 40 p(^r cent lor the pollen 
of peas. The duration of germinability of the pollen was not ahvays the 
same as that of fertilizing power. 

[Experiments with legumes in Illinois] {Illinois Sta. Rpt. 1925, pp. 31, S2, 
S7--39). — Kudzu, an acid-resistant legume, can not be used on sour soils of 
Illinois, according to W. L. Burlison and J. Piei)er. Ludino clover, however, 
is very promising, and Cherokee clover, lespedeza, dalea, and velvet beans 
merit further tests. Wild white clover from Englaiid resembles the American 
common white clover but does not grow as well. 

Burlison and G. PI. Duiigan found the variegated or Grimm types of alfalfa 
to excel in winter hardiness at the station and at Dc* Kalb. Bouth Dakota 
No. 12 alfalfa seemed to be about as winter resistant as the Grimm and Cos- 
sack varieties and the common Kansas grown alfalfa to be intermediate in 
winter resistance, wlicreas the Argentine* variety has frozen out badly. Spring 
seeding continued to give best results under northern Illinois conditions. 

Results obtained during 6 years by Burlison and Pieper with alsike clover 
at De Kalb showed that the average seed yield fluctuated from 3.3 to 1.21 
bu. per acre, and the average yields of hay ranged from 2.67 to 1.70 tons per 
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acre. Phosphatic fertilizer increased the seed yield 13 per cent and the hay 
yield 6 per cent. 

Burlison, Dungan, and W. P. Flint obtained the following average acre seed 
yield over 8 years from red clover: Clipped twice (spring) 0.41 bu., clipped 
once (spring) 0.45 bii., hay crop removed 1.59 bu., and first crop harvested for 
seed 0.78 bii. Hay yields obtained under Ihe different systems of handling 
the crop were in lino with those reported earlier. When the first crop was 
used for hay and the .second for seed, acre hay yields averaged about 1.5 tons 
air-dry, and more than 8 tons when both crops were used for hay. 

Alfalfa and red-clover seed tests (U. S, Dept. Agr., Rpt. Nec. Agr. 1926^ pp. 
64y 65). — Available results from trials in cooi)eration with State experiment 
stations have shown alfalfa seed from Turkestan to be of little value for most 
of the United States, particularly in those humid sections where alfalfa Is 
important. South African seed produces plants not hardy enough for the 
Northern States, and in most tests plants from Argentina seed suffered 
seriously over the first and second winters. 

Three general regions are distinguished in regard to the adfiptabllity of red 
clover, i. e., (1) where severe winters prevail, (2) with milder winters and 
where anthracnoae or other clover diseases are unimr>ortant, and (3) with 
milder winters and where anfhracnose or other clover diseases are of major 
importance Clover from domestic seed, including that grown in Canada, 
resists sev(UH‘ winters betti'r tluan any foreign clover so far tested, and in 
legions of severe winters only American-grown clover seed should be used. 
Seed of disi'ase-resistjuit tyjK^s of flomcstic clover should be used if possible 
wluwe antbracnos(‘ or .similar diseases prevail. 

Alfalfa seed production In southern Idaho, A. K. IVlcCi ymonds (Idaho Nfu. 
HuL Vf5 (1926), pp. S-2(K figs. 1 ). — Based on e.x[>eriments at the Aberdeen Sub- 
station and experience in that region, information is given for the profitable 
production of alfalfa seed in southern Idaho. The discussion deals with 
varieties, preparation, cultural, irrigation, and harvesting practices, influence 
of the weather, and in.sect and weed pests and their (*ontroI. 

lOffect of iinniaturity shrinkage, shelling percentage, and germination 
of seed corn, H. W, ALiuins idottr. Aipci Nor. Agro}u, /<S (1926), Xo 7, pp. 603, 
60 'f). Tlu’ t ot bar\(-">ting com at flM‘ diffiTcnt stages of maturity on 
shrinkage, shelling percentage, and germination was studied at the Wisconsin 
Experiment Station, using (iolden (Bow in 1919. and Murdock in 1920. The 
poroentage of shrinkage dciweased progressively from the early milk to the 
full dent stage in both varieties, \>hereas the shelling and germination per- 
centages rose uj) to tlie beginning-glaze sUigo. There was little difference 
between the beginning of the glaze stage and the full-dent stage in shelling 
IK'i'centage or in germination. 

Summary of <‘xperinieiits on the manuring of mangels, 1892—1025, 
K. .7. IloiiEUTs (Vniv. Vol. No. Wales, lUtngor, Dept. Agr. [Puh.], 1925, No. i, 
pp. IJ). — Experiments by the University < College of Nivrth Wales and the Coun- 
ties of Anglesey, (Carnarvonshire, Denbighshire, ami Flint.sliire demonstrated 
farmyard manure to he essential to the production of a large crop 
of mangels. The average acre increase accruing from a dressing of 10 or 
15 tons per acre at 41 centers was 9.28 ton.s. On land receiving only 10 tons of 
manure per acre an extra 10 tons i>roduced an average increase of 3.7 tons over 
85 centers but proved unprofitable in conjunction with a dressing of a c(»raplete 
fertilizer. An application of 128 lbs. of .scKlium nitrate, 849 lbs. of superphos- 
phate, and 82 lbs. of potassium chloride used along with manure averaged as 
effective as a fertilizer application twice as large at 85 centers. 
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Considering the average of all the trials, potassium fertilizers showed only a 
moderate return, although in some cases a very decided and profitable response 
was had. Kainit was superior unit for unit to potassium sulfate and flue dust. 
Nitrogenous fertilizers showed a small return in tests from 1909 to 1913, inclu- 
sive, probably because most of the trials were conducted on soils already with 
large nitrogen reserves assembled by wild white clover of the previous meadow. 
Sodium nitrate proved superior to ammonium sulfate in trials at 35 centers, the 
average superiority being 1.4 tons per acre or S per cent. In a series from 1921 
to 1925, no appreciable difference was seen between the effect of aram(»nium 
chloride and ammonium sulfate, while sodium nitrate surpassed both slightly. 
Common salt resulted in considerable and profitable crop increase when no 
potassium was used, but when added to a 448-lb. dressing of kainit its effect 
was small. 

The influence of external conditions on tlie blooming of rice flowers 
[trans. title], Y. Kobayasi {'Ndgakn Kioaiho {Jour. Apr. 8oc. [Japan^, No. 
279 (1926), pp. 09-72, figs. 7; ahs. in Japan. Jour. Bot, S (1926), No. 2, p. (SI)).— 
Studies of the effect of sunlight an<l darkness on th(' riee flowers gave indica- 
tions that while blooming was noticeably retarde<l in darkness, the number of 
opening flowers was not reduced significantly. However, dehiseenee of anthers, 
pollen shedding, and percentage of fertilization were not interfered with. The 
author observed that orang(‘ light, followed by yellow’, accelerated blooming most, 
and that the process was also speeded by electrical illumination. 

[Investigations with soy beans in Illinois] (nUnois 8tn. Rpt. 1925, pp. 
S2-S7, pg. 1 ). — In tlie soy bean variety tests by J. C. Hackleman, Manchii led in 
seed yields and averaged 28.0 bu. of seed per acre for the period 1921-1924, 
Hong Kong led as a hay producing bean with a r)-y('ar acre average of 2.62 
tons. O. n. Sears found additional evidence that certain varieties of soy 
beans seem less susceptible to nodule bacterial infection than some other 
sorts. Soil acidity appeared to be an important factor controlling the longevity 
of the soy bean nodule bacteria even upon slightly a(‘id soils. The effect of 
both limestone and inoculation on the growih and compositinn of soy l)eans 
was found to be similar in the field to those obtained in the greenhouse. 

A study by Sears on the infliienct* of soy beans upon other crops In the 
rotation indicat (*s to date that a close relationship exists betw’^eeii the nitrogen 
cycle and this problem In the 4 year rotation of corn, oafs, nnl clover, w^heat, 
and a catch crop of sweet clover, soy beans are substituted w’hen the red 

clover fails. For a iiurnher of experiment fields on brown silt loam and 

black clay loam wheat yields after clover exceeded those after soy beans, 
the gain in favor of clover ranging from 2 9 bii. of wheat an acre without 

soil treatment up to 6.7 bu. w'ben the land received residue's, limestone, and 

phosphate. In the station rotation of corn, corn, corn, and soy beans, corn 
after soy beans has outyielded corn following corn, the in(*rease in favor 
of soy beans ranging from (5.8 Im. when the land received manure and phosphate 
up to 11.7 bu. with manure alone. 

In breeding the .soy bean for oil content, C M. Woodworth ha.s found in- 
dividual parent plants of any particular line to give progenies with the 
same mean oil content, even though the parents differ by as much as 4 per 
cent, making selection within .such lines for high or low" oil seem noneffective. 
Some lines isolated had an average oil content as low as 15 per cent. In a 
method devised, the extent of mottling of .seeds on a given plant can be 
expressed by a single figure. Although the jilants of a given progeny varied 
considerably, significant differences were found between progenies. The 
amount of mottling is apparently determined to some extent at least by the 
genetic constitution. 
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Influence of adjacent rows of soybeans on fuie another, II. .T. Gartjek and 
T. E. Odland (Jour. Amer. Sioc. Agron., 18 (1926), No. 7, pp. 605-60 ^). — At the 
West Virginia Experiment Station, each soy bean variety is grown in 18-ft. 
rows 30 in. apart in 4 or more systematically distribnt(‘d 4-row plats and 
after discarding 1 ft. from the end of each of the 2 inner rows the remainder 
of one is us(‘d for obtaining seed yield and the remainder of the other for 
forage yield. 8tndu‘s of the heights and yields of the ordinarily discarded 
border rows showed no appreciable effect of lu*ight or yield of one row 
upon the yield of an adjacent row. Under such conditions border rows 
seemed unnecessary. Since alternate rows are harv('sted for forage, the 
distance between rows harvested for seed is sufficient to minimize danger of 
mechanical mixtures. 

Sugar cane experiments in the Uesser Antilles and Uritish Guiana [trans. 
title], II. Williams (Rev. Hot. AppJ. rt Agr. Colon , 6 (1926), Xo 66, pp. 219-228; 
also Sta. Agron, Gun d clou jh', Huh Tech. 8 f!926], pp. 12 ). — A resume of variety, 
fertilizer*, cultural, and nii'<c(‘llarieous experiments with sutrar cane reported 
on from the several islands of the Lesser Antilles and from British Guiana. 

Investigations on high-nicotine tobacco (Nrir Yoj'k Sfafr /s'fu. Rpf. 1926 
p. 18) — Variation between Individual untopped plants of certain tobacco selec- 
tions (K. S. U.. .^i4, p 53-1) was almost 1.5 per cent in the nicotim' in the 
dry leaf. For plants grown from seed from earlier seleetions, the nicotine 
(‘ontent has vai’ied about 2 p(‘r cent for both untopi>ed and lopped I'lauts. 
Tojiping has increased nh-otine from 1 5 (o 3.5 per cent in Nirotidmi rustica 
and ] 5 to 2.5 per c<‘iit in .V tahacum Fertilizing l>roadcast si^eding of 
N. inci’eased nicotine slightly, es]>ecially when dried bleod and urea 

in combination with potash w«'re applied Broadcast s(‘eding has generally 
given mu<‘h lower nicotine values than did cultivated plants 

Kate, date, and depth of seeding wiiite‘r wheat, \V. A iMoss (Idaho Htn. 
Bui IJff) (1926), pp. S~ll, iln /). — Experiments at the High Altitude Substation 
showed do lbs. jrer acre of treated seed to give best results for late plantings 
and 50 lbs. for early plantings, and dejiths of from 2 to 3 in wen* indicated. 
September 1 appeared to be the he^t time to plant winter wln'at on dry farm 
areas ('f eastern Idaho. Kharkof, Kaiwed, Triplet, and Turkey, m order, 
are currently the best yielding winter wheats. The best winter wdieats have 
averaged J. 31 bu. more per acre than the four leading s]>ring wheats. 

The elTects of (litT<u*ent tillage method.s on wheat >iel(is are tabulated and 
recommendations given on eultiiral practices and on selection and treatment 
of seed. 

A sow thistle survey of Ontario (Farrnrr.H' A(Ivo(‘afc and Home Mag., 61 
(1926), Ao. 1712, pp. 1257, 1287, figff. 5) (hirrent results of a suiwey indicated 
that the ProviiK*e of Ontario. Uanada, is widely infested witli perennial sow 
thistle, the heaviest infestation being pos,sibly in Wellington and Perth 
Counties, followed by Sirncoe. York, and Ontario Counties. 

HORTICULTURE 

(Horticultural investigatious at the Illinois Station] [UlniOis 8ia. Rpt. 
ms, pp. 1U-H7, IJfO, ISO, 151, 152. 153-157, 159-167, 168-170, 172, 173, figfi 7).— 
Long-continued apple breeding exiieriments, conducted by C. S Graudall, 
have resulted in many thousands of seedlings, among which 427 have been 
selected as of jmssible value to fruit growers. IVach breeding work, con- 
ducted by Crandall and G. E. Eager, has yielded 238 promising seedlings. 
Continued studies (E. S. R., 54, p. 334) by AV. A. Ruth and A^ AV. Tveiley upon 
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the summer pruning of young apple and peach trees showed that cutting 
back has very little influence in developing new side shoots. The first bud 
below the cut continued the vertical growth of the removed branch. With 
rare exception, the second bud below the cut produced the only strong lateral. 
In no case did the lateral branch compete 'with the leader either in rapidity 
or in direction of growth. 

The results of variety tests with fruits, conducted by Ruth, F. E. Carver, 
and A. S. Colby, are briefly reported. Of many grapes tested by Colby for 
keeping qualities in cold storage, the Agawam, Barry, Delaware, Concord, 
Brighton, Herbert, Lindley, and Vergennes were especially satisfactory. 
With protection, certain vinifera varieties were fruited successfully outdoors. 
Preliminary observations on INfoore Early and Concord vines indicated that 
training to either one- or two-cane trunks does not malerially affect yields. 
Self-pollination of Quillen, Latham, Older, Plum Farmer, and Conrath 
raspberries yielded promising seedlings, as have also ciosscn between Royal and 
King and Plum Farmer and June. Observations by Colby on strawberry 
beds watered with overhead irrigation showed increases in yield approxi- 
mating 200 to 300 i>er cent. 

Vegetable fertilizer studies, conducted by J. W. Lloyd, showed the value of 
phosphorus for the tomato. IManurial substitutes wore unsatisfactory for 
the muskmelon, and, although incnaising yields, were unprofilable for sweet 
corn. Of throe forms of jdiosphorus us(*d on tomatoes, bon(‘ in(*al jirovod 
best, followed in order by acid pbosphalo and rock pbospliat(*. Phosphorus 
gave the largest increases when use<l without manure, but the highest tomato 
yield was obtained where manure, limestone, bone meal, and potavSli were used 
in combination. Sliort season, early ])laiited crops, suc'h as spinach, lettuce, 
and beets, gave the greatest returns from fertilizers. Manure proved a better 
source of organic matter than did cover cro]>s. 

H. AY. Anderson reports that the Concpieror watermelon is resUtant to wilt 
and at the same time of good quality. 

Sweet corn breeding studies, conducted by W. A. Ilnelsen and M. C. (iillis, 
have resulted in some ]jroniising strains. IJomozygous corn strains are being 
develo|>e(l for future cross-breeding purposes. Consistent increases in sweet 
corn yields were obtained by treating the soil with from 200 to 400 lbs. of 
acid phOvSphate per acre. Larger apjdications failed to give satisfacU^W returns. 
The use of muriate of potash at the rate of from 50 to 100 lbs. also increased 
yields, but the b(*st results were obtained by combining iiotash and acid phos- 
phate. Nitrogen alone or in combination with pbosplu^rus and potash failed 
to increase yields. Hiielsen found an apparent corndation between black 
discoloration in canned corn and the fertilizer treatment of the soil. Applica- 
tions of acid phosphate in large amounts (800 lbs. per acre) apparently 
increased the black coloration. In some instances applications of potash in 
the form of muriate decreased this discoloration. Tliere was evidently a close 
correlation between low yields and increased discoh>ralion. (banned field corn 
with a known high protein content showed 0.5 times as much black color as 
field corn with a low protein content. 

Comparisons by F. F. Weinard and H. B. Dorner of the yield and quality 
of roses grafted on Odorata and Manetti roots showed Odorata to be a satis- 
factory stock. Columbia roses grafted on Manetti and Odorata roots yielded 
an average of 23 and 22.2 flowers per plant, respectively. Weinard found 
that Laddie carnations yielded an average of 0.5 blossom more per plant on 
new than on used soil. Selection studies with roses and carnations Indicated 
that commercial varieties are heterogeneous, and may be improved by plant 
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selection. Work with gladioli by Weinard and S. W. Decker Indicated that 
corns must be allowed a definite rest period before forcing. Best results were 
obtained with plantings made in January or later. Corms stored at room 
temperature fiowered on an average one week earlier than those stored at 38° F. 
A study by Weinard and J. Hutchinson of orchid seedlings resulting from 
crosses within the Cattleya group showed that blooms of these new varieties 
compared favorably with those of imported plants now forbidden introduction 
by quarantine. 

[Horticultural investigations at the New Vork State Station] (New York 
State Sta. Rpt. 1020^ pp. JH, IV, ^ JiV ). — Fertilizer experiments in vineyards at 
Fredonia, Urbana, and Hudson again showed (E. S. It., 54, p. 537) that 
nitrogen alone is sufliciently beneficial t(» return a ijrofit. No evidence was 
secured during llie year to indicate any dilTerences of any character between 
budded and grafted apple trees. French crabs proved superior to Northern 
Spy as root stocks for several standard apples. Slight but inconclusive evidence 
was obtained that Rome Beauty trees propagated from high-producing parents 
were yielding better than those from low-producing parents, ('ontinued observa- 
tions upon Baldw’in trees obtained from widely scattered sources showed 
consistent uniformity irresi)ective of the point of oj'igin. 0)).servations upon 
cherries worked upon JMazzard and Mahaleb stocks showed the Mazzard to be 
distinctly superior for all sweet and for most of the sour cherries. 

Nutrient studies with Fnmch crab seedlings showed that these trees will 
make good growdh under a variety of proportions of the various nutrient salts 
provided that the solutions arc very dilute and each ion is furnished in sufficient 
amount by frequent change of solutions. Dilute nutri(*nt solutions gave some- 
what better top growth and very much better root growdh than did con- 
centrated solutions. New I’oots develojied only under conditions of very low 
total concentration of nuliienl salt.s. studies showed a very high variability 
in seedlings even under uniform conditions, in iiure sand and with distilled 
waiter 1-year-old seedlings developed an unexpecti'd amount of top and root 
growth, indicating the presence of a consideraliie leserve energy. 

Sprays ami spraying materials, T. J, Talcubt Soc, Jlort. Sei. Proc., 

22 {1V25), pp. — 111 discus.sing various iniportaiit spraying materials, their 

introduction, and development, the author reports that studies at the Missouri 
Experiment Station In IPLM and 1025 show that differences in the manner of 
preparing Bordeaux mixture had no material intlueiice on its value in controlling 
fungi or its tendmicy to injure fruit and foliage. No greater injury resulted 
from using 40-hour-old Bordeau.v mixture than from that u.sed immediately 
after preparation. The author urges that the exiKn*iment stations take the 
leadership in the introduction of mnv sprays rather than simply follow the lead 
of commertrial organizations. 

Factors infiueiicing tlio quality of fresli asparagus after it is harvested, 
C. S. Bisson, H. A. Jones, and W. W, Robbins (Vatifoniia Sta. Bui. 410 (1926), 
pp. S-28, figs. 13). — Asparagus spears stored with their ba.‘>es in water in cham- 
bers having temperatures of 33, 41, 50. 77, and 05“ F. gained decidedly in length 
and w^eight. The gain.s were larger at the higher degrees, indicating that 
temperature is the chief factor determiniug the rate of growth in storage. In 
all lots the maximum rate of increase took place during the first day, followed 
by a slowing down. At 77 and 05° the d(‘velopinent of molds decidedly shortened 
the period of storage. The increase in weight and length of spears wuis generally 
accomiianied by a loss in reducing substances and in total sugars, the rate of 
which again was correlated with temiicrafure. At 33° there was a very slight 
gain in these substances during the first 24 hours, and at 41 and 50® there was, 
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following an initial loss, a very slight gain in the second day, again followed 
by a decrease. This loss of sugars during storage is believed to be due to the 
transformation of sugars to lignin and other substances. 

A microscopical study of the structure of spears showed a general increase 
in the amount of fiber at all temperatures utilized. This increase was sub- 
stantiated by chemical determinations of crude fiber. The rate of increase of 
fiber was slowest at low temiieratures. 

As a practical deduction from the experiments, the authors point out that 
asparagus should be stored as tpiickly as possible after cutting in chambers 
maintained at sliglitly above 32''. 

[Copra meal as a fertilizer], .L ciuEaiiEBo {Guam Sia. ft pi. 1925^ p. 16). — 
Copra meal applied at the rate of 1,000 lbs. per acre proved a satisfactory 
fertilizer for Kentucky Wonder beans, increasing the yield to approximately 
twice that of the untreated plat. 

Cantaloupe production in California, J. T. Kosa and E. L. Carthwaite 
{California Sta. Circ. SOS {1926), pp. JfS, figs. 29). — This circular presents gen- 
eral suggestions upon the cnllure and handling of the cantaloupe under Cali- 
fornia conditions, discussing such points as seed selection, varieti(‘s, planting, 
irrigation, protection from insect and fungus pests, determination of picking 
maturity, pa(,*king, shipping, etc. 

Ginger {Jour. Jamaica Agr. Sot\, SO (1926), Xo. S, pp. S26-3S4).— A brief 
discussion of the culture and curing of ginger. 

Breeding new varieties of ('anuing peas, E. J. Delwiche and E. J. IIkisard 
{Wisconsin iSia. Reseat ch lUd. 10 (1926), pp. St, figs, jfj).- -Individual plant 
selection lias been a successful method of improving canning peas, resulting in 
productive strains possessing unusual uniformity in plant and pea characters 
and in the time of ripening. ]dass selection, on the other hand, has yielded no 
such favorable results. Mutations were found at rare intervals, as shown 
in the discovery of abm-rant forms totally unlike any peas ever grown by the 
station. Hybridization has also resulted in valuable new varieties — for exam- 
ple, Iloral, a cross between the Ilorsford and xHaska varieties, which combines 
the desirable qualities of both parents and is unusually resistant to root rot. 
The authors discuss the methods em])loy(‘d in hybridization and the resulting 
segregation of characters, and describe the new strains and varieties which 
have resulted from these studies. 

Has ringing any ijlace in coniinercial orchard practice? F. S. Howij:tt 
{Amer. iSoc. Ilort. Set. Proc., 22 {1925), pp. 22-28). — This is a report of studies 
at the Ohio Experiment Station upon the effect of removing 0.25-in. rings of 
bark from the base of one or two of the main scaffold limbs of young apple 
trees. Ringing decreased the number but had little effect uiK)n the size of 
leaves. Measurements on nine trees showed only one case where •the leaves 
of ringed limbs were significantly larger than those of untreated limbs. The 
foliage of ringed limbs of tilled trees or of those growing in sod with adequate 
fertilization was dark green and vigorous. The ringing on June 17 of limbs 
of lO-year-old Baldwin trees had a slight dwarfing effect on the terminal 
length growth as compared wdth that of uuringed limbs. Despite a heavy frost, 
the ringed limbs produced a good crop of fruit the year following the treat- 
ment, while, at the same time, the unringed limbs on the same trees produced 
nothing. Ringing is suggested as a means of inducing filler trees to become 
fruitful. 

The effect of ringing filler trees in an apple orchard and its commercial 
possibilities, F. N. Fagan {Amer, 8oc. Hort Bci, Proc,, 22 {1925), pp. 20-22 ), — 
The favorable results obtained from the June ringing of young Baldwin, Stay- 
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man Wlnesap, McIntosh, and Rome apple trees led the author to suggest the 
advisability of adopting this practice in a commercial way In closely planted 
orchards in which the danger of crowding is imminent. The only mortality 
resulting from ringing carurred in trees standing in thin soil underlaid with 
ledge. 

Starting the apple orchard, C. L. Rurkiioldep. {Indiana Hia. CHrc. 753 
(1920), pp. 27, ppM. !)). — Touching Indefly upon the economic status of apple 
growing in Indiana and upon th(‘ cost of e.stublishing orchards, the author 
discusses the planting and general care of young orchards. Information upoi: 
soil management and fertilizers is contributed by F. P. ("ulliiiaii, and that 
upon insect and disease control by the departments of botany and entomology. 

Experiments in cool storage of apples, T>. P>. Adam and J. K. Harkibon 
(Jour, Dept, Agr, Victoria, 23 (1925), No. If. pp. 22G-~2SIf) —This is a further 
report (E. S. R., 54, p. 043) upon the results of cold storage investigations 
with fruit in Victoria, Australia. 

Records taken in 1028 on early picked, unwrapiKHl Jonathan apides stored 
in direct expansion chambers at 82 and 87 F. showed much less scald develop- 
ment at the higher temperature, the percentages of sound fruits being 15-1- and 
77 -f- per (‘ent, resi^ectively. On the other hand, in the case of riper fruits 
practically no scald developed at either temperature, whether or not the apples 
were w^rapped in oil pap(‘r. Similar investigations conducted in 1024 with 
Jonathan and Rome aptdes bore out the value of the higher temperatures in 
reducing scald in tlie Jonathan variety. Conflicting results obtained with 
oiled and plain papcu* wrapiWTs j>reveuted the diMwiiig ol detiiiite <*< inclusions, 
although in several instanct^s the oiled wrapjjers w’ere apparently the more 
effective, Jonathans lucked April 7, 1024, and stored in dire(*t expansion 
chambers at 82, 84, and 87 .showed on June 25, 5t), 55. and 07 per eent of 
sound fruits, respectively. On the other hand, in Rome ai)ples. scald apparently 
developed more readily at 87 than at 82'", leading the authors to suggest that 
seald in the two varieties may be due to different causes. Observations on 
lots of Jonathan and Rome harvested at diff(T(‘nt stsiges gave further evidence 
that in these varieties mature fruits are the least sus(*eplible to .scald. 

The growth of the fruit of the Elherta peach from blossom bud to 
maturity, M. A. Hlake iAmcf. >SV>c. Jlort. Sei. Proc . 22 1/02J), pp. 29-39 ). — 
Measurements taken in 1025 at the New Jersey Experiment Stations upon the 
rate of growth of fruits of Elherta trees in their fifth season in the orchard 
show’ed two distiii(*t periods ot rapid accietmn, namely, from June 2 to 8, 45 
to 52 days after hluoming. and again as the fruits attained full maturity in 
August. Observations on the opening of flower buds on twigs in the up]>er 
lairt and in the center of the tree showed that the latter were slower to open 
and In many eases failed to set and carry fruit through to maturity, suggest- 
ing that late blooming buds contribute but little to the crop. Observations on 
fruit development showed that those below^ a certain suture diameter on a 
given date failed to mature, indicating the advisability of adjusting the spray 
schedule to the larger-sized fruits. In presenting dimension ratios for the 
fruit of several varieties, the author points out that there may he <*onsiderable 
variability on a single tree duo to the ])Osltiou on the tree, proximity to 
neighboring fruits, etc. 

Fruiting habit of the grape, H. CJ. Hwartwoifp (Amcr. Nor. Sci. Proc.. 

^2 (1925), pp. 70-74)- — l>ata taken on 10 varieties of grapes pruned according 
to the four-arm Kniffin system show^ed that the shoots from eaues on the upper 
wdres are uniformly more productive than those originating from canes on the 
lower wires. Well-developed lateral canes were more productive than those 



238 


EXFEEIMBNT SXATIOK BEOOED 


IVoh m 


arising from wood 2 years of age or older. With the exception of Niagara, 
canes from wood 3 to 5 years old were more fruitful, both in respect to size 
and number of clusters per shoot, than were those from 2-year-old wood. Nodes 
producing laterals from 6 to 18 in. long were, with one exception (Elvira in 
1923), more productive than those with none or very weak laterals. Records 
taken on canes 10 nodes in length showed the maximum production at the 
ninth and tenth nodes in Etta, Worden, and Catawba ; at the seventh and 
eighth nodes in Concord, Wyoming, Missouri Riesling, Diamond, and Niagara ; 
and at the fifth and sixth nodes in Moore and Elvira. In respect to ability to 
produce fruit from adventitious buds following the removal of the young 
canes, Missouri Riesling, Etta, Elvira, and Wyoming yielded nearly as much 
fruit as did normally pruned vines, while Diamond, Niagara, and Catawba 
were intermediate, and Concord, Moore, and Worden were comparatively 
unproductive. 

Some effects of fruiting on the growth of grape vines, W. H. Ciiandler 
and A. J. Heinicke {Amer. Soc. Hort Set Prov., 22 (1925), pp. — Studies 

at Cornell University of the effect of removing the blossoms from unpruned 
Concord grapevines upon the weight increase of the roots and wood showed 
reductions in green weight of the tops and of the roots of fruiting plants of 
about 33 to 36 per cent and about 39 to 42 per cent, respectively. Records of 
leaf surface on fruiting and detiorated vines showed, with the exception of the 
pruned Delawares, a marked tendency for defloration to increase leaf area. 
Determinations of the dry matter in roots and in tops showed, particularly in 
unpruned vines, that the total residue of dry matter from a given leaf area 
was much greater with fruiting vines than with dellorated vines, the differ- 
ences being most evident in the roots. In explanation, the authors suggest 
the possibility that less material was used in respiration for a given dry weight 
of fruit than for the same dry weight of other tissues, or that the removal of 
material from the leaves to the fruits made i)ossihle a more rapid photo- 
synthesis. 

The iufiluence of pruning on the gernihiability of pollen and tln‘ set of 
berries in Vitis vinifera, A. J. Winki.eii {llilgardia {California 2 (i.W), 

No, 5, pp. 107~J2Ji, figs. 6 ). — Ijivestigations conductecl with sev(*ral vinifera 
varieties of grapes pruned and dellorated in different degrees of severity rang- 
ing from nothing to the removal of all but the basal buds on spurs showed that 
pruning may exert a very definite influence upon pollen germination and 
upon the setting of fruits. Using as a standard normally pruned vines, in- 
creases in some Instances in the germlnability of pollen reached a maximum of 
606 i)er cent. In 12 out of 17 cases severe pruning rt'duced the i)erceiitage 
of germination below that of normally pruned vines. 

Especially in those varieties subject to the shelling of berries, moderate 
pruning greatly increased the set of normal berries per bunch as compared 
with that of the normally pruned vines. Furthermore the percentage of normal 
sized berries on the cluster was increased as the severity of the pruning wa.s 
decreased. Both in number and in i)ercentage of normal berries per cluster 
severely pinined vines w^ere inferior in 6 out of 8 varieties tested to normally 
pruned vines. 

The deleterious effect of severe pruning on both the pollen and the size and 
number of the berries per cluster is believed by the author to indicate that 
both the male and the female floral organs are affected by the degree of^ 
pruning. Data taken on the foliar development of treated vines are thought 
to Indicate that the number of leaves, especially during the early part of the 
season, may be greatly concerned with the behavior of the pollen and the 
setting of the fruits. 
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Propagation of the date palm, with particular reference to the rooting 
of high offshoots, P. J. Cridku (Ari^iona t^ta. Bui 115 (1926), pp, 295-SlSj 
flffs, 16). — Of several practices einiUoyed in the propagation of the date palm» 
alterations in the soil temperature of greenhouse beds in which offshoots were 
set gave no results in promoting rooting. No significant differences were found 
l>etween sand, stable manure, and soil as rooting media. Comparing lath 
shelter and open nursery plantings, the percentage of rooting was slightly 
greater in the latter. The use of a canvas shelter proved altogether unsuccess- 
ful. Offshoots taken in late spring rooted much more successfully than those 
taken in early fall. Offshoots with roots formed prior to separation from 
the mother palm grew much morci readily than tliose without roots. The 
mounding of earth about the base of attached offshoots induced rooting. In 
the case of high offshoots, the maintenance of a moist medium about the 
base of a shoot induced satisfactory rooting and apparently justified the con- 
struction of scaffolding to hold the boxes of soil. General instructions for 
I he planting and care of offshoots are included. 

FORESTRY 

World forestry number t World Apt., 6 {1926), No, 2. pp JfHd-JfJ/Jf, fUjtt, 10). — 
This number contains the folloxAing j)apers- The World Forestry Congress of 
lfi2(j, by S. T. Dana ; Past. Present, and Future of Forestry in Germany, 
h> C. A. Schenck: Fifty Years of Forestry in thv United States, by W. B. 
Greeley; Forest Development in the Philippine Islands, by G. P. Ahern; Forest 
Practices as Affected by Land Ownership, by 11. S. Hosmer ; Forest Work 
of the Tropical idant lieseanh Foundation, by D. M. Matthews; Public Policies 
Toward Private Forests, by W. N. Sparhawk; and Town Forests and Farming, 
by li. A. Reynolds. 

The forest resources of i'unada, K. I), (’kak; iJUon. (Ivogr., 2 {1926), No. 5, 
pp. S9i~415, lUfs. IS ). — A comprehensive articb* discussing various factors con- 
cerned in Oanadiun forestry, including climatic n'lations, species and their dis- 
tribution, forest industries -their location and importance, and the general 
situation in regard to utilization and reforestation. 

Danger of frosts stuiU<‘d at Wind River Nursery {lour. Foimlry, 24 {1926), 
No. 7, pp. SS9, -Studj{‘s b,> A G. Simeon sh(‘w that under a cover of 10-oz. 

burlap 28“ F. was not reached until the outside temperature dn-iiped to 21°. 
At higher temperatures tli(‘ insulating value of burlap was less, the differential 
being only 2° when the outside temiH'iature was 42“. It is pointed out that the 
continued use in spring or fall of this h(‘avy burlap covering tends to make the 
plants more susceptible to frost injury. 

Theoretical considerations regarding factors which influence forest fires, 
L. F. Hawley {Jonr. Forestry, 2^ {1926), No. 7, pp. '756 763). — The mechanism 
of combustion is discuss(‘d in its relation to general forest conditions, including 
the effects of temperature, moisture content, air supply, Ignition temperature, 
heat of combustion, and tlie stale of aggregation or surface volume ratio of 
fuel. The state of aggregation is believed to outweigh all other variables affect- 
ing the ease of ignition, hut from the standpoint of forecasting dangerous fire 
conditions moisture content, because of its tendency to large and rapid fluctua- 
tions, is deemed the most important factor. 

Harvesting timber crops in the national forests of the East and South, 
11. M. Evans (U. 8, Dept. Apr., Mhc. Circ. 75 (1926), pp. 11+18, flya. 9).— A 
brief discussion upon the methods and procedure emploj’ed in the harvesting 
and sal^ of timber and other forest products in the national forests of the east- 
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era Uiiited States, with comments upon the species of wood available and the 
uses to which they are adapted. 

Predicting the second cut in national forest management plans, D. Dun- 
ning {Jour, Forestry y 24 (1926), No. 7, pp. 786-790, fig. 1). — Accompanied by a 
general discussion, diameter growth prediction curves are presented based upon 
increment borings made upon 155 d<»minant and codominant white dr trees 
released by cuttings in 1882, the data being recorded approximately 40 years 
later. 

Yield, stand, and volume tables for white fir in the California pine 
region, F. X. Sciiumaciiek (California ^ia. Bui. 407 (1926), pp. 3-26, figs. S). — 
The tables presented m this paper are based upon mejisurenients taken in 157 
normally stocked, even aged sample plats of white Hr, covering a range of 
age classes from 40 to 150 years and in various conditions of productivity. 
In general, white hr stands exhibited an exceptionally slow growth up to an 
age of about 30 years, folluw'ed by a marked acceleration to about the ninetieth 
year. On account of its abundant seeding ability and tolerance to shade the 
white fir is deemed well adapted to the shelterwood system of silviculture, 
in which the establishment of reproduction is provided for before all the over- 
wood is removed. On account of the slow initial growth of white fir the 
preservation of advance reproduction is highly advisable. 

Field manual of trees, J, H. Schafknek (Columhus, Ohio: R. G. Adams d 
Co., 1926, 3. ed., pp. 154). — A few minor changes and corrections have been made 
in this third edition of the work previously noted (E. S. K., 48, p. 238). 

The commercial woods of the South (Houth. Lumberman, 125 (1926), No. 
1629, pp. 163-179, figsi 25). —Information is offered in this geinu’al article upon 
the distribution, suitply, production, properties, and uses of all the important 
lumber-producing species grown in the ►Southern States. 

A universal inde.v to wood, E. H. F. Swain (Jour. Forestry, 24 (1926), 
No. 7, pp. 735-755, figs. 2). — In this paper the author outlines a system of wood 
identihcalion and classihcation based primarily u}>oii structural characters, 
density, etc., rather than upon the usual botanical relation.ships. 

DISEASES OF PLANTS 

[Plant disease investigations at the Illinois Station] (Illinois 8ta, Rpt. 
1925, pp. 43 - 43 , 150, 151, 152, 153, 158, 159, 170-172, figs. 7). --In continuation of 
studies previously reported by Ilolbert et al. (E. S. It., 53, p. 349) further 
data are given on the occurrence of root and stalk diseases of corn. It was 
found that scutellurn rot reduced the yield 17.3 iier cent during the 5 years 
1920-1924 ; Diplodia, 34.2 pen* cent during the same period ; Gibberella, 46.6 
per cent during 1924 ; Cephalosporium, 6.2 per cent during the 3 years 1922- 
1924 ; and Pusarium, 8.6 per cent during the 3 years 1921-1923. 

Experiments on time of planting, effect of applying limestone and fertilizer 
rotations, and breeding for resistance for the control of these diseases showed 
that nearly disease-free seed and seed iriMded with Cephalosporium and 
Fusarium made the best yields when planted at an early or intermediate 
date, May 1 to 15, while seed susceptible to scutellurn rot gave the best yields 
when planted from May 10 to 21. Applying limestone gave little control. 
There was more lodging on soil cropped frequently in corn. Certain correla- 
tions of plant and ear characters with disease have been established by 
C. M. Woodworth and F. L. Winter, and through mass selection a strain of 
corn has been developed that shows an Increased yield of 5.6 bu. per acre. 
Some indications were found by E. E. DeTurk et al. that phosphate utiliza- 
tion by strains of corn may have a bearing on disease. 
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Experiments by B. Koebler, G. H. Dugan, and J. R. Holbert showed en- 
couraging results for the seed treatment of corn for the control of Diplodia 
and Gibberella when treated with some of the mercury phenolate compounds. 
No control of scutellum rot, however, was obtained by the treatments. 

Investigations by II. W. Anderson have shown that none of the common 
spray materials controlled bacterial spot, or shot hole disease, of peaches, 
while sodium silicofluoride and combinations of this with sulfur gave excellent 
control and did not cause injury to the foliage. 

Investigations on the effect of fertilizer and cultivation on the control of 
shot hole disease gave inconclusive results, but it was loiind that the amount 
of bacterial shot hole on nitrated plats was about the same as on those not 
nitrated. The trees on the untreated plats wtire defoliated much earlier in 
the season and were lacking in vigor throughout the summer. 

In continuation ot studies on the fire blight of pears and apifies, Anderson 
reports that of 500 seedlings of Pyrus callaryana inoculated with pure cultures 
of the fire bliglit organism, none was resistant. Bartlett pears top- worked 
on P. uHHurientiiH seedlings also blighted. Fire bliglit is said to have been 
unusually destructive to apples throughout the State during the two years 
preceding the report. Cutting out of cankers as piacticed by growers did 
not prove an unqualified success. 

Investigations by A. S. Colby (ui the control of crown gall of raspberries 
have shown that germicides applied to tlie soil for the control of the disease 
must be thoroughly mixed with it. 

In attempting to control raspberry anthracuosc it was found that less than 
10 per cent of the raspl>erry canes which were sprayed with a combination 
of lime sulfur and Kayso showed a heavy to medium iiifiM.*tion, while the 
nunaining canes showed only slight or no infection. 8pra>ing canes with 
lime sulfur alone did not give as good results as those where a combination 
spray was employed. 

Investigations on the control of aster wilt in gardens, h> F. F. Weinard 
ami 8. W. Decker, indicate that plants which have not been transplanted 
show a greater resistance to wilt than those transferred from indoors. On 
the other hand, plants which had their growth checkeil by transplanting or 
drought were found to be probably more susceptible to wilt than those which 
bad not been checked. 

[Plant disease investigations at the New York State Station] {New York 
State Sta. Rpt. pp. 26-31 ), — A summary account is given of studies of 

rasplxTry mosaic, in winch it is stated that the control of the disease through 
spraying and dusting for the elimination of the insect carriers did not give 
the results which were anticipated. It was found in the course of the 
investigations that only the youngest instars of the principal aphid carrier 
were effective in transmitting the disease. A new virus disease of black 
raspberries previously coufuseri with streak and wilt was proved to originate 
in red raspberries and to be carried to the black raspberry by aphids. This 
disease is thought to be red raspberry mosaic as it affects black raspberries. 
It is said to be quite destructive to black raspberries and does not produce 
typical mosaic symptoms. 

Attention was given to some of the diseases of canning crops, and Ascochyta 
blight of peas was found to cause more loss to the canning industry than 
any other disease. It is said to be seed borne, and progress is reported in 
locating sources of healthy seed. 

The effect of time of planting Wells Red Kidney beans on the incidence 
of bean blight showed that early plantings were severely attacked by blight 
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of the foliage. Late plantings etjcaped foliage blight, but by reason of 
abundant rains there was much blight on the pods. Plantings made between 
June 15 and 20 at Geneva on clover sod turned under the previous fall are 
recommended for the control of this blight. 

For the third successive season Idioma and bitter rot failed to appear in 
experiments carried on for their control, but data were secured showing the 
value of Bordeaux mixture and lime sulfur for the control of S(‘ab. Bordeaux 
mixture oil, liine-sulfur solution, dry mix sulfur lime, and a form of (‘olloidal 
sulfur, all ajiplied during the pink period, gave equally good control of scab. 
Russeting of the fruit was observed in one instance where Bordeaux mixture 
with 2 per (*enl engine oil emulsion had been used, and a similar amount of 
injury followed an application of Uine sulfui* solution. Zinc sulilde applied at 
the rate of 5 lbs. to 100 gal. of water gave no indication of causing injury. 

For the control of blackleg of cruciferous crops by seed treatnumts partial 
control was secured with din ts, but soaking the seed with organic mercury or 
corrosive sublimate solutions was not found depiaidable. Hot water treatments 
gave the best control. The iiot water treat nitail of (‘auldlovA er seed gave good 
control of black rot, and about 1,500 lbs. of cauliflower, cabbage, and Brussels 
sprouts seed were treated in the spring of 1020 for fanners on Long Island. 
Some evidence of resistance to blight was found in tests of varieties of cauli- 
flower from various sources. Inoculation experiments slmwed that mustard, 
rutabaga, flat turnip, and Chinese* calibage were all very susceptible to mosaic, 
but rajie was somewhat resistant. 

Preliminary experiments on the treatment of seed iiotatoes for the control oi 
diseases are said to have given promising results wlure two organic mercury 
compounds w'ore used. 

Report on the occurrence of iiingus, baeterial, and allied diseases of 
crops in England and Wales for the years G 11 PE'iHYHKjnui 

([G#. Bnt.] Mill. Affr, and Fhshrncs, Piih a2 />/>. fuj. 1) - The 

present report, dealing with the years 1922, aiid 1024, (ontiniu^s the series 
beginning with 1017. ilu* most rccior piesenlal on of x^hidi, h,\ Cotton, ha^ lano 
noted (E. S. U., 49, p. (Mu). The informalion supplied by advisers is supple 
raented by that from regular reports containing data, and in some ca*es siaadal 
memoranda, concerning plant diseases. 

Plant disea.scs in relation (o ta‘i tili<*ation of siails, 11 q\ (Jussow’ {Quebvv 
Hoc. Protect. Plants Ann. Ppt.. Ji) pp 72-77). — It is insisted that 

study is urgently needed of the <lis(*ases conveyed by seeds, the mechanism b.\ 
which seeds become carriers, and relialde informatimi on the qiiestion.s of 
rational and effective control of seed-borne diseases, together wdth precise 
information on their recognition in field or in the package. 

A review of our knowledge coiiccrniiig hnniiinity and resistance in 
plants, J. E. IIowiTT (Quebec aSoc. Proteei. Plants Aim Rpt., Hi pp. 

0-24 )^ — A review to date is giv(‘n tif tin* genera! suited of plant immunity and 
resistance, which is ihouglit to inoinisc a solution lor some of the most out- 
standing apd im}>ortant i»athologieal problems of the present time, such an 
the prevention of loss from grain rusts; llie control of citrus canker in the 
South; the reestablishmeiU oi the American chcslnnt in the Dniteil States; 
the production of beans fr(‘e from anthruciiose, mosaic, and root rot; and the 
prevention of soil diseases, such as cabbage yellows, flax wilt, cotton wilt, 
tobacco root rot, and stem and root rot ot canning i»eas. A review of the 
more^imjiortanl accomplishments in (he production of resistant plants is con- 
eluded with the statements that suhstantial and i>ermauent progress has betuj 
made in the production and selection of re.sistant varieties of plants; that 
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further and more extensive studies concerning the existence of biologic strains 
of different parasitic fungi are required; that knowledge concerning the bio- 
chemical causes of resistance is fragmentary and inadequate; and that future 
work on this subject lies largely in the field of biochemistry. The list of 
related literature comprises 213 titles. 

Influence of time and temperature on the rate of growth of certain 
fungi, H. S. Fawcett (Ahs, in Phptopatholofn/. 7^ (192Ji), No. 2, pp. 119, 120),-- 
Experiments with mycelia of PijthiacyHl is €it7'ophthora and Diplodia naialcnsh 
whtiii grown for long periods showed Unit lliey w('re not infiuenced by the 
time element in their res]jouse to temperature. During short periods of 
growth, esiM>cially at the higher temperatures, the lime element was found to 
have an important inlluence on the rate of growth. 

Recent advances in dusting methods. It. 10. Smith (Ahs. in Phjftopathology, 
/J (1921f), No. 2, pp. 121, 122). — Attention is called to some advantages of the 
selfmixer in the prei^aration of dust fungicides and insecticides. 

Rotrytis cinerea in Alaska, .1. P. Andekson {Phytopathology, JJf (1924). 
No. 3, pp. 132-153, pi. /). — It is claimed that more than three-fourths of the 
fungus injury to cultivated plants in southeast Alaska is caused by Botrytis. 
Idle author reports having colle<*ted the fungus on one or more si^cies of 8S 
genera of seed plants, thret* of foms, and on Lunularia While P. chvrrea is 
supposed t() he the coiiidial stage of t^ctcrotinia fuckeliana, the author reports 
(hat he has never found the ascdgeroiis stage of the fungus in Alaska, and 
that the sclerotial stage has Ikhmi ()i)served only a few times. 

The growth of O]»hiobohis graniinis Sacc. in relation to hydrogen-ion 
(concentration, H, W. U'him ami II Fllious Agr. Research fP. >8.], 33 

( 192(n, No. 9, pp figs (E S. ii., RA, p. r>4S), Da\is (E, S. K., 

{14, p. 049), and otlnu's having rep‘>ried differently on the infiuenee of soil 
reaction on the occurrence and se\enty of attacks of <). graniinis, the authors 
studied the growth of (In* fungus uikUm* (iithMent If-ion (‘oiu'cntratiens in several 
types of liquid and soliil ni(‘(lia, and under dilTerent environmental conditions. 
A single spore strain of tli(‘ fiineiis was used (iirougheiU ilie experiments. 

In general, O. gtaminis grew well in pure culture on solid and liquid media 
over a wide range of active acidity and alkalinity. Tin' pll range and the pH 
<q)tlmum for growth were variable.^', depending upon the idiysical and chemical 
nature of the medium and the ('nviroiimental factors. T('mperature influenced 
the optimum reactiofi for fungus growth oi potatodextrose decoction, but did 
not materially influence the pi I rangt^ llirough which growth occuiTed. The 
optimum temperature was not altered by vai ialions m the H-ion concentration. 
The length of the period of growth was found to influence the pll optimum for 
fungus growth in potato-dextrose decoction, hut did not appreciably modify the 
pII growth range. Neither diffus(‘d light nor total darkness appreciably affected 
the pH optimum or the pll range fi-r growth. While the H ion generally 
proved to he more toxic to the growth of the fungus than the OH ion, the 
toxicity of each was tariable, dejieiiding upon tlie medium. The reaction of 
the substrate* sufficient to cause death of the fungus \Aas several tenths of a 
pH more acid or more alkaline than that sufliclent to cause inhibition of 
growth. Progressive and reversible shifts in the reaction of the media w^ere 
induced by the growth of the fungus. The direction ami the magnitude of 
these shifts varied with the temrH*rature, the duration of the growth interval, 
the initial reaction, and the chemical and physical natures of tlie media. 

The production of substances toxic to plants by Penicillium expansuin, 
0. 0. Babnum (Phytopathology, 14 (1924). No. 3, pp. 2SS-243, figs. 2). — Ab u 
result of his experiments the author claims that a toxic principle is produced 
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in the culture solution upon which P. expansum had been grown. This product 
of fungus growth is capable of causing wilting in certain herbaceous plants, 
whether absorbed through the cut ends of the stem or through the roots of the 
growing plants. 

Spore germination of Ustilago striaeformis, \V. H. Davis {Phytopathology, 
H A’o. 6, pp. 251-267, pis. 3, fig. 1). — An account is given of investigations 

undertaken to determine the natural conditions under which the spores of this 
fungus germinate, the nature of the germination, and the features of the fungus 
on each host investigated. This smut was found to imrasitize timothy, redtop, 
June, and orchard grass. The smut spores are considered to he resting 
spores and, under natural conditions, must pass through a period of after- 
ripening before germinating. Under laboratory conditions an average rest 
lieriod of 240 days was required for afterripening, and under field conditions 
about 265 days. 

The cardinal temper«*itures for the germination of the smut spores from all 
four hosts were minimum 7°, optimum 22^*, and maximum 35® C., with some 
variation in the minimum and maximum temperatures of si>ores from different 
hosts. 

Keactions of selfed lines of maize to Ustilago zeae, II. K. Hayes, E 0. 
Stakman, F. Griffek, and J. J. Christensen {Phytopathology, IJf {192^), No. 6, 
pp. 268-280). — In orchu* to determine the possibility of developing varieties of 
corn resistant to smut a study was made in self-fertilized linos of several 
varieties and strains to a'^certain tlieir reaction to smut. 

The results indicate that the development of resistant varieties is the most 
promising means for tin' control of corn smut. A normal variety of corn is 
said to be in a highly heterozygous condition, and selection in self-fertilized 
lines offers the most promising means of isolating smut resistant strains of 
corn. Ear infection is said to be more serious than Infection of other parts 
of the plant, and flint varieties api)ear to be somewhat more susceptible, par- 
ticularly to ear infection, than dent varieties. 

The localization of smut on the plant is considered a strain characteristic. 
Some selfed strains were uniformly infected on one of the lower ncKles of the 
stalk, others product‘(l a high percentage of ear infection, and still others were 
infected chiefly in the tas.sel Fi crosses between resistant self- fertilized 
strains were more resistant than either parent, while Fi crosses between resist- 
ant and susceptible strains produced an intermediate tyja* of infection. Resist- 
ance and susceptibility are considered to be conditioned by genetic factors. 

Notes on the climatic conditions influencing the 1023 epidemic of stem 
rust on wheat in Illinois, L. R. Teiion and P. A. YoiiNti {Phytopathology, IJf 
{]92Jf}, No. 2, pp. 9if~100, fig. 1). — Data are presented correlating precipitation 
and temperature with primary and secondary infections of stem rust in several 
localities in Illinois in 1023. 

Anthracnose as a cause of red clover failure In the southern part of the 
Clover Belt, A. J. Pieters and J. Monteith, jr. {U. 8. Dept. Agr., Farmers' 
Bui, 1510 {1926), pp. 11 {-18, figs. 11 — A popular account is given of the 
anthracnose of red clover caused by Colletotrichum trifoUi. This disease is sa!d 
to be a limiting factor in clover culture in the South. The organism Is widely 
distributed, and it is believed to exist to an unknown extent north of the Ohio 
River. 

The authors state that the only way to avoid loss from the anthracnose is 
to use seed from a strain known to be resistant to the disease or seed produced 
from a stock propagated over a considerable period in the infected territory. 
Where seed of unknown origin must be used, it Is recommended tbat seeding 
be made In late summer or early fall wherever experience has not shown this to 
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be Impracticable. Late summer or early fall seeding is said to give the clover 
plants a chance to escape the early attack of the disease and produce a hay 
crop, even though there may be no second growth. 

The rust of cowpeas, F. D. Promme (Phytopathology, H (192^), No, 2, pp. 
69-79, pi 1, fig. 1). — In a previous paper (E, S. 11., 45, p. 445) the difference in 
pathogenicity of a rust of cowpea from the bean rust (llromyceH appondicula- 
iU8) was pointed out. Additional study here reported has shown, morpholog’cal 
differences between the rusts, aiid the author considers the fungus which attacks 
the cowpea to be U, vAgnac. In addition to occurring on four species of Vigna, 
this rust also attacks one species of Dolichos and one of Phaseolus. Infection 
studies with a strain of the rust obtained from the Blackeye cowpea showed 
4t to be closely restricted in its host range. It has infected only a few varieties 
or strains of the Blackeye tyiie. 

Control of diseases of cucurbits, J. Guerrero (Guam Sta. Rpt. 11)25, p. 16 ). — 
Spraying with Bordeaux mixture before reaching the viniiig stage and once a 
week thereafter proved to be the most efficacious measure for the control of 
powdery and downy mildew. Muskmelon vines were kille<l by sulfur-dust appli- 
cations, but neither cucumber nor srpiash vines were affected by the treatment. 

Flax rust and its control, A. W. Henry (Minnesota SIta. Tech. Pul 36 (1926), 
pp. S~20, pis. 2). — The results are given of a study of flax rust caused by 
Melampsora Uniperda or Uni, as it is commonly known. In Minnesota and 
neighboring States, the disea.se is said to appear the latter part of June, but 
it d<»es not assume epi<lemic form until late in July or early in August. The 
uredlnial stagi' may i)ersist until killing frosts occur, but apparently does not 
overwinter. The telial stage readily overwinters and starts the initial infec- 
tions the following year. In an experiment on a peat bog, tlax was sown in 
plats having water levels varying approximately from 1 to 5 ft from the sur- 
face. The heaviest infections of rust occurred on the intermediate water levels, 
where the flax was the most vigorous. 

Varietal resistance to the disease has beeii observed, and immune varieties 
of both blue- and white-blossomed seed flax have been found (Tosses were 
made between immune and susceptible varieties, and the Fi plants of all crosses 
were immune. Segregation otvurred in the Fa generation, and the behavj(»r of 
the segregates is said to indicate that it will be possible to combine immunity 
from rust with liber characteristics or with other desired eliaract ers. 

Certain strains of xfrgentim* tlax, in addition to being immune to rust, were 
fairly resistant to wilt. Wilt resistance and immunity to rust were not con- 
sidered correlated but are aiipurently determined by different causes. S<^me 
evidence was obtained that indhaites that the rust of cultivated llax may be 
specialized into physiologic forms. The use of immune varieties is considered 
the most promising method for control. While susceptible varieties are still in 
use home-grown seed should be used as far as possible, and it should be thor- 
oughly cleaned to remove bits of straw ; seeding should be done early ; low- 
lying soils should 1)0 avoided; and on fields intended for flax, infected straw 
should be burned or removed before the new crop emerges. 

Iiumunity to mildew (Uremia lactucae) and its inheritance in lettuce, 
I. 0, Jagqeb (Ahs. in Phytopathology, J/f (1924), No 2, p. 122). — Eight, varieties 
of European lettuce immune to mildew in California and Florida were hybrid- 
ized with the so-called Iceberg lettuc«‘, a very sii.sceptible variety. The Fi plants 
proved to be immune to the disease, and this character was found to be inher- 
ited in a simple Mcndclian ratio in the second generation. 

Bacterial slime disease of lettuce, K. E. and E. H. Smith (Ahs. in Phyto- 
pathology, H (1924), No. 2, p. 122). — A bacterial disease of lettuce in the Im- 
perial Valley and elsewhere in California is hrl(*tiy noted. 
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Species of Fusarium isolated from onion roots, C. P. Sedkbis {Phpto- 
fmtholofff/, 14 (1924), No, 5, pp, 211-216, pis. 3). — In a study of the causal 
organism of the pink root of onions, the author isolated about 20 species and 
varieties of Fusarium from diseased and dead roots, some of which showed 
symptoms of the pink root disease while others did not. The following new 
species are reported and described : F. cromyophihoron n. sp. F, rhizoohroma- 
tistes n. sp., F. rhizochromatistes microsclerotium n. v., F. sclerostromaton n. sp., 
F, loncheaeras n. sp., and F. lonx^heccras microspornn n. v. 

Mosaic and leaf roll of potatoes in Idaho, 0. W. Hunoekford and J. M. 
Raedeb (Aft,?, in Fiiytopatlwlogy, 14 {1924), 2, p. 123). — The authors claim 

that at least three distinct tyix^s of potato mosaic occur in Idaho. The green 
and pink rose aphid was found to transmit the russet dwarf type of mosaic. 
This type of disease may appear as a slight mottling late in the season, but 
progeny from such plants may develop the disease in a severe form. Ijeaf 
roll may also appear late in the season as a slight I'olling of the upper leaflets, 
but progeny from such plants may sliow leaf roll in advanced stages. 

Alternaria solani as a cause of tuber rot in potatoes, D. Folsom and 
R. Bonde (Phytopathology, 15 (1925), No. 5. pp 282-286, pis. 8: al)S. in Maine 
Sta. Bui. 328 (1925), p. 257).— The authors reporl having isolated A. solani 
from lesions on potatoes in commercial storage, and wilh cultures from the 
lesions to have infected young tubers and foliage of gn^mhouse-grown plants. 
Immature tubers i)acked in diseased foliage became iaidly Infected. Occasion- 
ally cultures did not react on imalia in the usual manner, and this is i)elievpd 
to indicate a saprophytic rather than a parasitic diifcrence i)etwoen biologlcjd 
strains. 

Resistance of sorghum to loose and cov<‘red smuts, G. S. Ktu.kakm (Phy- 
topathology, 14 (1924). Fo. 6, P- -Dwarf, standard, and white milo and 
feterita were found resistant to both ^phacclothcca sorghi and cruenta, while 
all varieties of katir and shallu tested were susceptible to both species of 
fungi. 

Studies of a new Fusarium wilt of spinach in Texas, .T. .1. Tauhenhaus 
(Texas Bta. Bui. 343 (1926), pp 3~23, figs, 6). — A detaih'd account is given of a 
disease of spinach, the occurrence of wliich in Texas was previously reported 
by the author (E. »S, R., 55, p. 849). Thi.s disease is said to he caused by 
the fungus F. solani, and although a])T>arently similar in appearance to that 
of the spinach wilt described by Ilungerford (E. H. R., ^4, p. 49), it was found 
to be distinct from the latter and prevalent in m.any parts of the State. The 
symptoms of the wilt are said to be iy))ical of a Fusarium in whieh the causal 
organism is confined to the root. All attempts to isolate the causal organism 
from any other part of the plant have failed. 

Soil temperature was found to he an important eont rolling factor in the 
spread of the spinach wilt in Texas. Under conditions in the central part of 
the State the disease did not sju’ead under tlie average outdoor temi)eratures 
of 72® F., or of 70® in the soil at a deptli ut 2 in , or of 08° at a depth of 4 in. 
The disease is said to incn'ase with tlie increase of soil temperature above 
those mentioned. 

As the causal organism attacks yiotatoes, the author suggests that spinach 
should not be planted in soil recently occupied by that crop, and that plantings 
should not be made during the montli.s of high soil temperature.s. 

In connection with the Fusarium wilt, a new Rhizoc Ionia root rot was found, 
which causes serious damage and also opens the way to infection by this wilt. 
Ehizoctonia on spinach is considered different from that which causes sore 
shin of cotton. 
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Ourly leaf transixiissioa experiments, H. H. F. Skvekin {Phytopathology, H 
{W24)t No. 2, pp. 80-93, fig. 1; abs., p. 123). — The results are given of numerous 
experiments on various phases of the transmission of curly leaf of sugar 
beets. The causative agent is said to be generally distributed in the foliage 
and beet root. Field and laboratory experiments have demonstrated that 
the disease is not transmitted through the soil or from beet to beet. Juice 
l)ressed from the leaves and roots of infected beets when inoculated into the 
crown of healthy ones caused typical curly leaf symptoms in some instances. 
The period of incubation in inoculation exi>erimcnts varied from 12 to 39 
days. When noninfective beet leafhopp(‘rs were allowed to feed on inoculated 
beets after curly leaf developed the disease was transmitted to healthy beets 
in from 2 to 13 days. 

Infective beet leaihoiipers are said to h.ive retained their infectivity during 
ail of the nymphul stages and during ihe entire adull life. Attempts to produce 
the disease by infecting the mouth parts of leafhoppers with Bacillus rnorulam 
failed to transmit the disease. 

Progress report on curly-top of the sugar beet, E. Carsnek and C. F. 
Stahl {Ab%. %n Phytopathology, 14 (1924), Ao. 2, pp. 122, 123).-— Marked resist- 
ance to curly top in some si rains of sugar beets is reported. Inoculation 
exiverimenls are tbougbr to give evidence that Vhcnopodium murale is more or 
less resistant to disease, and i)assing the virus of tin* dis(‘ase through this 
resistant plant causes its alteimaliou. Sia-eesstul ])rodueion of curly top by 
artilicial inoculation of beets is reported. 

Effect of euvirouuiental coiiditioiis 011 western yellow blight of tomatoes, 
M. Shapovalov (Ahs. in Phytopathology, 14 {1924), No. 2, pp. 120. 121). — The 
author claims tiiat the w'estern yellow blight of tomatoes is of importance in 
seasons and regions wdth relatively liigli teiiiiieralure, low humidity, and high 
evaporation. A piaigressive root decay was found in connection with the 
blight and species of Fn<:ariuin ami Ithizoctonia were isolated from decaying 
roots, hut their role in conneclion with the <iisoase was not definitely 
determined. 

The behavior of certain varieties of tomatoes towards Fusarium-wilt 
infection in California, M Shapo\aiov and J. W. Lesley {Phytopathology, I4 
{1924), No 4, pp. 188-191. pis. 2: ahs ui Phytopathology, 14 {1924), No. 2, 
p. 121). — The authors tested tlie reaiTion of a number of tomato varieties to the 
wilt fungus { h\ lycopvrsici ) by artificial iimmilalion and natural tield infection. 
In the artificial inoculation expcriiiuaits two (li.siiuci cultures of Fusarium were 
emiiloyed, both having been isolated from wilted plants in California. One of 
these cultures proved to be paiasitic, cau>ing the typical Fusarium wilt disease. 
The variety Norton iiroved resistant when tested in three widely separated 
localities in southern California, while Norduke, Marvel, and a California se- 
lec^tion from yione were resistant in two localities where tested. Most but 
not all of the varieties hied for w'ilt ri'sistaiiccs at various experiment stations, 
as well as the variety Liviugsioii Globe, proved resistant to wdlt when planted 
in badly infected soil in California. 

The relation of teiiiiierature and humidity to tomato leaf spot (Septoria 
lycopersici) , F. J. rBircuARu and W. S. Porte {Phytopathology, 14 {1924) f 
No. 3, pp. 150-109, pi. 1, figs. 9). — A study w^as made of the distribution of 
tomato leaf spot in the United States. The heaviest losses cauxsed by this 
disease were found to occur in the Middle Atlantic and Middle Western 
States, the disease being considered of little importance in the Northern 
find Southern State.s and apparently absent in the Pacific coast region. A 
rather definite correlation between relative humidity and temperature is 
believed necessary for the development of the fungus. 
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The stripe or streak disease of tomatoes in Quebec* T. 0. Yantebipool 

(Quebec Soc. Protect. Plants Ann. Rpt., 16 (1928-24), pp. 116-128, pis. 2). — In 
1928 tomatoes at Macdonald College showed a disease (characterized by a long 
spindling growth of the upper part of the plants, a spotting, curling, and 
shriveling of the leaves, small irregular brown spots on the fruit, and 
brown, oblong, sunken markings on the stem and petioles. This disease 
resembles somewhat one which has been reported under a variety of names 
since about 1892. The author began a study of this disease in 1924, and the 
present is a progress report of that work, noting symptoms, distribution, and 
experimentation. 

Host plants of Bacterium tabacum, J, Johnson, C. M. SnAGci, and H. F. 
Murwin (Phptapatholofju, 14 (29t}), No. 4, PP- 118-P^i). pis. 2). — Inoculation 
experiments conducted primarily to study winter hosts of B. tahacum gave 
infections upon 12 si)ecies of Nicotiana and 7 other members of the Sola- 
naceae, 4 species of Cucurbitaceae, 13 of Lcguminosiie, 11 of Gramineae, 7 
of Cruciferae. 6 of Composite*, 5 of Polygonaceae, 3 of Cbenopodiaceae, 3 of 
Labiatae, 2 of Malvac^c^ne, 2 of Umbel 1 if era e, and single species of 13 other 
families of plants. The large majority of the plants inoculated were infected, 
and it is believed that the host range of B. tahacum is much larger than 
indicated by the results of the authors’ experiments. 

Overwintering of tobacco wildfire bacteria in New Jhinglaiid, P. J. Andes- 
SON (Phytopathology, 14 (1924)^ No. 3, pp. 182-189) — As a result of three years' 
experiments and obstn-vations on the conditions under which wildfire bacteria 
pass the winter, the author concludes that organisms pass the winter most 
successfully in situations where th(\v are not subjected to keen competition 
from the growth of other organisms, principally in fairly dry situations, as 
in cured leaves in the barn, leaves on plants standing in the field or thrown 
on the ground too late to rot, on hoards and sash of seed beds, and dry 
fragments of pods. 

Tobacco wildtire and tobacco seed treatment, II. E. Thomas (Phytopathol- 
ogy, 14 (1924), -Yo. pp. 181-187, I'w J). — Experiments of the author appear to 
indicate that there is little ijrohahility (^f carrying over Bacienuni tahacum In 
refuse in fields, only slight infection having been secured in plats where refuse 
was buried under the plants. 

For the control of thi‘ disease the author found that tobacco .seed treated 
with mercuric chloride 1-1,000 germinated n(;arJy or (juite as well on soil and 
ill thin sowings in moist chambers as did untreated seed. When seed from 
the same treated lots was held in hulk in muslin or in cheesecloth bags no 
germination was obtained at 20'" or at 33° C, (78.8 and 91.4° F.), Seed treated 
with copper sulfati^ potassium permanganate, potassium dichromate, and sul- 
furic acid showed no appreciable injury in th*‘ conc(‘nt rations tested. The 
drying of wetted seed rapidly in direct sunlight or slowly in the laboratory did 
not impair germination. 

A chemical and pathological study of decay of the xylem of the apple 
caused by Polystictus versicolor, K, O, Smith (Phytopathology, 14 (1924), 
No. 2, pp. 114 - 118 ). — The results are given of chemical analysis of sound apple 
wood and apple wood attacked by P. versicolor. 

Due to fungus attack a decrease was found in all constituents except benzene 
extract, lignin, and the undotenuiued (mnatituents. IJgniri .showed a marked 
Increase, and, since no new lignin could have been formed, the author believes 
that the increase Is due to a concentration by removal of other constituents. 

The study of resistance to crown-gall in Prunus, C, O, Smith (Ahs. in 
Phytopathology, 14 (1924), ^ 0 . 2, p. 120). — A preliminary note is given of studies 
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on resistance to crown gall, a detailed account of tUe investigations having 
been noted (E. S. K., 54, p. 750]. 

Biological and cultural studies of Exoascus deformans, A. J. Mix {Phyto- 
pathology^ H (1924), No. 5, pp. 217’-23S, figs. 2 ). — The author claims that E. de- 
formans can be readily isolated from ascospore-bearing leaves and grown in a 
variety of common culture media. The minimum temperature for growth of 
the organism in culture is below 10® C. (50” F.), the maximum between 26 and 
30”, and the optimum 20° or lower. The thermal death point of the fungus in 
culture was found to be 46°. Cultures were completely devitalized when kept 
lor a few days at 30”. The organism is said to witlistand drying on cover 
slips for 315 days. It has a wide toleration of acidity and alkalinity in culture 
media, growth occurring at ll-ion concentrations below pH 3 3 and above 
pH 9.75. 

Attempts to isolate the fungus from the surface of healthy peach twigs and 
buds and from the soil beneath infested trees were unsuccesslul. A few suc- 
cessful isolatiiiiis were made from the interior of diseased leaves and stems. 
Peach trees were successfully inoculated with conidia of the fungus from cul- 
ture, and typical leaf (*url resulted. The virulence of the fungus was not im- 
paired by being k(‘pt in pure culture for 22 months. Attempts to inoculate 
\ery young seedlings grown from peach pits were very unsin^'essful. 

Notes on cranberry fungi in Massachu.setts, N. E. Stevens {Phytopathoh 
ogy, H (1924), pp- I01-107) — a summurlzed account is given of an inten- 

sive study of the fungi associated with the decay of cranberries in Massachu- 
setts. Fungi belonging to at least 25 genera have been isolated from decayed or 
sound cranberries, some of them only a few times, hut more than one-third of 
the author’s cultures yielded FuKwotcum pufrefacicns. Other fungi which were 
also found 10 or more time.s in cultures were (JUjimreUa eingulata vaccinU, 
PhomopaiH sj)., i^poroncma oxyvovvt, OuKfnardia rafcniu, PenicilUum spp„ 
Demaiium sp., Peatalozzia gucpini raccinii, Aca}ith(n’hifnchuH vaceinii, aud 
Altef'naria sp. 

The efft*ct of storage temperature, time required for development of disease 
in storage, distribution of inf(‘ctiou by hood water, etc., are di'^cussed. 

Mosaic disease of loganberry, S, M. Zej.lek (Abn. in Phytopathology^ I 4 
{1924), No. 2, p. 119 ). — A destructive mosaic of loganberry is reported as occur- 
ring from Sonoma County, Calif., to Snohomish County, Wash. Nearly all the 
younger plantings are affect(‘d, and the plants are said to die in from three 
to four years after the first symptoms apiK^ar. 

Grape rust in Florida, C. L. Shear {Phytopathology, i) (1924), No. S, pp. 
170-171).- The occurrence of Phyaoprlla n/ov on grapevines at Orlando, Fla., is 
reported, most of the varieties of grapes being practically defoliated. 

Altcrnia rot of lemons, E. T. Bartholomew, {('ahjoraia i^ta. Bui. 4 OS 
(1926), pp. S-S2, pis. 5, fig. 1).—A description is given of the AUernaria rot of 
lemons, the disease being compared with endoxerosis, or internal drying, with 
which It has bt^en confused. I’he latter disease is said to he due to physiological 
causes. 

AUernaria rot is reported to occur in all the lemon districts of California, 
and it probably causes more decay of lemon fruits than any other fungus 
with the iKissible exception of Penleilliuni. The author’s investigations show 
that infection of the fruit may octmr through the buttons or by spores or 
mycelium between the button and the fruit, and that iiifeotion occurs very 
early in the development of the fruit, but that decay does not begin until after 
the fruit is placed in storage. 
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Present methods of orchard spraying are said to be ineffective for the control 
of Alternaria rot, and the removal of the buttons and efforts at sterilization 
with fungicides were found to be inefficient and impracticable. 

Picking the fruit before it is ripe and wffiile it still retains a high degree of 
vitality, washing and thorough drying, and storage at a temperature of 55® F. 
or below are recommended as means for the control of this trouble. 

Notes on the life history of the snapdragon rust, Pucci nia antirrhini, 
E. B. Mains {Phytopathology, {PJH), No. 6, pp. 28J-281 ). — The author 
reports having obtained germination of the teliospores of P. antirrhini from 
five out of seven collections studied. Sowings of the germinating teliospores on 
young, rust-free snapdragons did not give infet'tioii in any (aise, and this Is 
considered to indicate that the rust is heteroecious and has pycnia and aecia 
on an alternate host. It is considered that the most likely method of discover- 
ing this host is by observations in Oulifornia on native species of Antirrhinum 
in localities where they are infected with the rust. 

Herpetomonad flagellates in the of milkweed in Maryland, F. O. 

Holmes {Phytopathology, JJf (/,9J//), No. J. pp. fign. 10).--Tho author 

reports a tlagellate illfe^‘^i u of uiUkwee<l, prohahly Asvleptaa Huriaca, dis- 
covered during the autumn of lt)23 near Baltimore, Md. The flagellates are 
said to correspond fairly closely to those known as Ha pctomonas vlmafMianl. 
8o far as is known this is the first report of such organisms in the United 
States. 

A red and black hemipterous in.seet {OncopcHna -faHciatns) is suspected of 
carrying the flagellates from plant to plant. 

Decay of Douglas fir due to Poria incrassata, S. M. 'Akia^kh (AJ)h. in Phyto- 
pathology ^ IJf. {192Jp, No. 2, p. JJD ). — This fungus is reportcnl to cause rapid and 
extreme damage to Douglas tir structural timber and flooring when there is 
contact with soil as a source of moisture. 

Hypoxylon poplar canker, A Povah {Phytopathology, JJf {1924), No. S, pp. 
14O-I45, fig. 1) — A descrijaiou is gi\en of a canker of poplar trees discovered 
in Essex County, N. Y., and studied in lh2t). A survey is said to have shown 
that more than oG per cent of the quaking asiien trees were affected and 20 
I>er cent of them killed by the disease. 

Later the disease was tound to oc^'ur in Maine and in Michigan. It is cau.sed 
by H. pruniatum, which produces trunk cankers and filially kills the triH>s by 
girdling them. Young trees are said to be more suscei)tihk‘ than older ones, 
no infections having been found on trees more than 6 in. in dlam(*ter. 

ECONOMIC ZOOLOGY— ENTOMOLOGY 

ADimal ecology, with especial relerence to insects, K. N. Ciiacman {Min- 
neapolis, Minn.: Burgess-Proolc, 1923, pp. figs. The author 

here presents a mimeographed outline of a course in animal (‘cology, mainly 
for use of advanced students and investigators, based upon work offered at 
the University of Minnesota. Copious lists of references are included. 

The value of life history studies from the viewpoint of systematic ento- 
mology, E. a Van Dyke {Jour. Peon. Ent., 19 {1920), No. 5, pp. 703-707).— 
This is a discussion presented at a joint meeting of the Pacific Slope Branch 
of the American Association of Economic Entomologists and the Pacific Coast 
Entomological Society. 

The fundamental importance of life-history data in biological control 
work, H. S. Smith {Jour, Peon, Ent., 19 {1920), No. 5, pp. 708-714 )- — The au- 
thor discusses the ways in which a knowledge of the different phases of the 
life history of entomophagous insects is essential in biological control work. 
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The natural ** cleaning up ” habit of insectn, D. 0. Mote, J. Wilcox, and 
E, G. Davis (Jour. Boon. Ent.^ 19 (J926)y No, fi, pp, Hh-UiH ), — In this contribu- 
tion from the Oregon Experiment Station, the authors call attention to the 
habit of certain insects of passing their legs and antennae hetweim their mouth 
parts and removing powdered materials in this manner. In an attempt to 
distinguish cleanliness from irritation as the indtant of this action, the western 
spotted cucumber beetle, German cockroach, European earwig, Spneta alhida 
liec., and the asparagus beetle were stimulated with sodium fluoride, calcium 
arsenate, lead arsenate, sodium tiuosilicate, wheat flour, and powdered milk 
sugar. 

Hippelates flies and certain other pests of the tyoachella Valley, Cali- 
fornia, W. B. Herms (Jour. Ecofi. Ent. 19 (1920), No. 5, pp. 092-095) .—It is 
pointed out that during the past 10 years Jf. flavipcr^ Loew has become in- 
creasingly numerous in the Coachella Valley, which borders upon the Salton 
Sea and lies on an average of about 125 ft. below sea level. This fly is now 
a veritable pest and is believed to play a part in the transmission of the 
so-called pink eye affecting many of the inhabitants. The black widow spider 
(Latrodectes martans Fab.) is said to occur in tlie valley in considerable num- 
bers and to have been rosponsihk* for several serious? cases of spider bite, one 
of which was fatal. The German cockroat h is also increasing so rapidly that 
it is becoming a real pest. 

f Entomological work at the Guam vStatioul, S K Vandkmuckg (Guam Sta. 
Rpt. 1925, pp. 17-19). — The coconut sc^ale (Asjndiotus desirurtor) has apparently 
exisled in Guam since Ibll, or even earlier, but lias been hehl in check by 
natural enemies introduced with it The present outbreak appears to have 
been due to the fact that the natural enemi(‘s wert‘ gre.atly rediu'od in num- 
bers during the last two years, or that conditions arose greatly favoring the 
rapid miiltiidication of the scale. The ]>est w(o flist dis(*overed in the north- 
wostoru part of the island, whence it sprcvad south and then east, where 
infestation was slight. In addition to the coconut it attacked breadfruit, 
papaya, banana, avocado, mango, guava, royal p.alm. lemon, orange, cassava. 
cofFcv, tomato, eggplant, taro, and many w(‘ed and brush plants. A brief 
account is given of its life history, followed by a di.sciission of control work. 
Four or tive indivliliials of the ladybcede Lindorux lopavihae were introduced 
in March, 1025, hut were attacked by red ants and failed to become established. 
Three important natural enemies have Ix'en found in the island, including 
the small ladybeolle Crjftoponus oj'hidihiM nioripvuvi^. the golden chalcid 
Aphelinus diaspidis, and a smaller and less nninerous para^ite attacking the 
male scale only, thought to he a form of Aspidintiphaguj< citrinm. This lady- 
hetdle is said to be widely di.stributed and, with the aid of control measures, 
has seemed to bring the scale under control in certain districts in the northern 
part of the island. 

Otlier important insect pests briefly mentioned include the European corn 
borer, which has taken as high as 50 per cent of the corn crop, the sugar cane 
borer Rhahdocfiemis olKHcyrtm, which also attacks the coconut palm, the rice 
hug of India Leptocorisa varicomis, and five or more species of mealybugs, 
which cause considerable damage. 

[Report of the New York State Station division of entomology] (New 
York State Sta. Rpf. 1926, pp. S6~iJf )- — lu reporting upon studies of apple 
insects, it is stated that the major part of the work (‘onsisted in determining 
the susceptibility of the eggs and caterpillars of the fruit tree leaf roller to 
various insecticides, special consideration being given to field tests to as<*ertain 
the toxicity of oil sprays to the eggs. The results obtained indicate that the- 
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homemade lubricating oil emulsion containing 8 per cent oil is an efficient ovi- 
cide, and that, if used as buds are swelling or not later than when green tissues 
show at the tips, a single application in occasional years produces apparently 
no permanent ill effects to the health of the trees. The oil treatment is thought 
to be warranted as an emergency measure in orchards where the crop at the 
time of picking shows from 15 to 20 per cent or more apples injured by the 
leaf roller. 

Tests of commercial or pro])rietary miscible oils have indicated considerable 
variation in their killing properties, some having been much more effective! 
than others. The results of experiments with arsenicals indicate that the 
leaf roller can be controlled with thorough and timely applications of such 
sprays, but one or two applications in addition to those provided in the standard 
spray schedule are necessary during the period when the eggs begin to hatch. 
Natural enemies, particularly an active hymeuopterous parasite, Trichogram- 
matomyia tortricin Gir., are said to have destroyed many of the leaf rollers 
during the spring. 

The studies of tlie life history of the codling moth showed that during a 
normal season there is one complete brood and a partial second brood of 
caterpillars that attack apple fruits. Along Lake Ontario the period of hatch- 
ing of the first brood extends over a period of 7 weeks, and stings on the 
surfaces of apples can best be prevented by two cover sprays, one about 
2.5 weeks and the other 5 weeks after the calyx period. The treatment for 
the second brood is advised for about the secomi week in August. At Geneva 
the codling moth appears earlier in the season, the hatching period generally 
being shorter than in the foregoing area, while the s(‘cond lirood is usually 
larger. 

Lubricating oil emulsions containing no more than 2 per cent oil prr>ved 
inefficient as ovicides, and, while heavy appiicntion^ materially reduced the 
number of the nymphs, the oil sprays were not on tlu^ whole as effective as 
lime sulfur containing nicotine sulfate Moreover, there are indications that 
oil emulsions regularly apjdied as a delayed dormant treatment may injure 
the trees. Reference is made to control w’ork wdth the pear psylla which has 
been reported in detail in bulletins previously noted (E. S. R.. 54, pp. 455, 455). 

In discussing the control of sucking insects with dust mixtures, it is stated 
that the data indicate unmistakably that the San Jose scale, in the case of 
severely infested orchards, is not satisfactorily combated wdth sulfide dusts, 
which at first appeared to he the most promising material for a j)est of this 
character. Calcium and sodium fluosilicates are mentioned as promising in- 
secticides for use in dusting operations, and are being tested for the cucumber 
beetle and the codling moth. Finely ground tobacco is said to display very 
promising qualities as an aphiscide and seems destined to prove valuable in 
combating several species. Cherry fruit flies {RhagoletUt spp.) proved sus- 
ceptible to dust mixtures containing nicotine as well as to applications of 
finely ground calcium cyanide, which opens up a new field of inquiry. 

Reporting upon studies wdth grape in.sects, it is stated that the grape berry 
moth was so scarce in Chautauqua County that no field experiments could 
be conducted. Ecological investigations of this insect have shown that the 
foci of infestation in practically every instance where the pest was found 
were coincident with an area in which the snow cover during the previous 
winter had been practically continuous doe to the drifting of snow, which 
indicates that a considerable degree of immunity to the pest can be secured 
by the avoidance of trees and other high objects adjacent to vineyards. Dur- 
ing the summers of 1025 and 1926 considerable Injury to grapes was caused 
by the climbing cutworms. 
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The most practical method of killing cucumber beetles thus far evolved has 
been to drive, by dusting, the pests from the main crop to the untreated squash 
seedlings. On the day following treatment the beetles may be killed on the traps 
by means of box fumlgators, using a dust of 4 or r> per cent nicotine content and 
an exjwsure of from 3 to 5 minutes. 

In control work with ai>hids that injure cauliflower seed beds, laboratory 
tc'sts of tobacco dusts of approximately 1, 2.5, and 5.5 per cent nicotine content 
showed tliat, under uniform condj lions, the greater the nicotine content the 
more highly toxic the dust mixture, although the factor of time exposure had 
an important influence in determining the relative merits of tobacco with low 
nicotine content The longer the exposure the more efTective became such dust 
mixtures. Ma(roHiphum fiolanifohi Ashm and the grc'eji jn’oeli aphid were 
numerous on ]K)tatoes for a short inudod during early .Inly, but the unseasonably 
cool weather during the remainder of the month rapidly reduced their numbers 
to insignifleant pror)ortioiis. An application of nicotine spray at the strength of 
1 pint of nicotine sulfate t40 iwr cent nicotine) to KK) gal. of water and of 
nicotine dust at the strength of 2 ]>int.s of nicotine sulfate (40 jjer cent nicotine) 
to 50 lbs. of hydra t (Hi lime, made when aphids were most abundant on the 
terminal shoots and lenv(w. resulted, under favorable circaimstances, in a high 
rate of reduction provided tin* spray bit and the dn^t was placed A\illun lethal 
range of the aphids Tt appt'ars that tlie satistactory solution of the aphid 
proldein is largely one ot in<icliiii<‘r.\ and mechanics rather than of the com- 
jiarative values of wet or dry terms of nicotine pr<‘paratioii< S(*ealso Teclinical 
Ilulbdin 121, noted below 

I Economic insects in IViinsyh ania ] ilUnn State IJorf As‘n(\ Prov., (u 
(1U2(i), pjK 21-2H, d7-d.'h 50 56‘ -Pajicrs prcs(‘nt(‘d at tlu‘ annual meeting of the 
rennsylvniiia Stat(' Horticultural Association ludd at Harrisburg in .Tanuary, 
102(», which relate to economic ins(‘cts and tlndr control, inclinh^ the following: 
The Value of Hil Emulsion Sprays for Ked Spider and tin* Rosy Ayiple Aphis, 
by H. E riodgldss (pp 21 2S) : 'Hie Oriental Kniit Moth, bv S. W. Frost 
(pp. 37, 38) ; The Oriental Moth in Fianklin (^onnt\, b\ J K. Stear (pp. .‘IS, 3J)) : 
Recommendations on Spraying lT<)t;ram for the Oriental Moth, by 11. E. 
HodgkivSs (p 39) ; and Should AVe Lift the JapancM^ Ib'eth* (jiinrantine? by 
i\ H. Hadley (pp 50-50). 

[Ileports of the economic biologi.st of Hritisli Guiana j, L D. (Jleake, jr. 
{Brit, (hiiana Dept. Sei aud Apr. Rpts. pp pp. 65-68 ). — 

These reports deal with the oc'curreiu^e of the more important insects and 
control work conducted. 

Recent introdnetions of beneficial insects in Hawaii, O H. Swe/.ky [Jour. 
Econ, Ent., 19 ( 1926), \o. 5. pp 77 J'72h) - qqds a contribution from the 
Hawaiian Sugar Plant(*rs’ Experiment Station, in which an account is given of 
the introduction of beneficial insects during the iKU-iod 1920-1025 

Further studies concerning the aphiscidal properties of tobacco dust, 
H, C. Hucicett (New York 8(tate Sta. Tech. Bui. 121 (1926), pp. S-29, figs. Ji).— 
This is an extended account of studies conducted from 1923 to 1925, in con- 
tinuation of work i^revlously note<l (E. S. II, 49, p. 552). 

In a comparative study under laboratory conditions, it was found that the 
higher the percentage of nicotine in tobacco dusts of fine quality, the greater 
the toxicity within limited periods of time throughout an experimental period 
of 1 to 7 days. Pure tobacco dust, or tobacco-hydrated-lirae-diist mixtures, the 
tobacco of which contained approximately 1 per cent nicotine, under favorable 
conditions, varied in degree of toxicity according to the length of aphid 
exposure, SO-minute exposures being ineffective, while 3-hour exposures were 
attended with marked increase in the killing efficiency of such dusts. The 
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addition of hydrated lime to tobacco dusts of low or hi#?h nicotine content in 
a 50 to 50 proportion improved the physicjil properties of the dusts and rendered 
fhem more actively toxic. The dusts of low nicotine content showed the greater 
improvement by such additions, but hydrated lime in amounts greater than 
equal parts of each by weight proved detrimental. The addition of water to 
pure tobacco dusts had very little effect, if any, in improving the toxic prop- 
erties of the dusts. The addition of water to dust mixtures of tobacco and 
hydrated lime had in all cases a marked effect in heigliteiiiiig the toxic value 
of such mixtures in the dry foriUvS, whether determined immediately following 
such addition or after a period of 4 to 7 days’ exposure. The amounts of water, 
whether 5, 10, 15, or 20 per cent, appeared to make relatively little difference, 
all cases being eqimlly effective. 

» Under field conditions, tests were carried on with tobac(‘o dust r)f approxi- 
mately 1 per cent nicotine content upon aphids infesting cauliflower seedlings 
in the seed bed, earlier rejiorty upon wliicli have hc(‘n noted (K. S. Tl., 53, p, 350; 
54, p. 552). Tobacco-dust tnaitment gav(‘ superior r(‘sults over other forms of 
nicotine treatment, due, it is thought, to th(‘ slower liberal ion of nicotine fumes 
in lethal quantities over an extended period of time, thus protecting the plants 
from dally reinfestation, and, also, to its fertiliztu* (‘ffect on plant growth 
Tobacco dust diluted with hydrated lime in pro]H)rtions e(iuivalent to equal 
parts by weight affected the growth of the plants as favorably and controlled 
the aphids as effectively as pure tobuc(*(» dust. 

Airplane dusting for the eoiitro! of vc'getabh^ pests on the Mexican west 
coast, A. W. IMorriix {-lour. Ec(nu Eui . 1i) A'o. 5. pp. (VJfi-CiUU ), — This is 

an abstract of an address by the author, an ac(‘onnl of ^^hi('h lias been noted 
from another source (E. S. II, 5d, p. 57). 

Technical aspects of petroleuiii oils mid oil sprays, K. It df Ono {Jour. 
Econ, Ent.f J9 (1926), Ko. 5, pp. — A discussion of the tcv^ls by which 

the character of jietroleum oil may he tlesignatcHl, with special reference to 
volatility and sulfonation in evaluating oils to be used for si»rays 

The use of oil spray on citrus trees, U Woci.rM {Jour Hcou. PJut., J9 
(1026), No. 5, pp. 132, 733) — 'Fiiis an abstract ol tin* nulinn-’s jiaper jircsented 
at the annual meeting of tlie I’acific ftIoiK> Branch of the Anu^rican Association 
of Economic Entomologists. 

Fumigation witli hydrocyanic acin gas: (kmcentration and dhstrihution 
as influenced by fumigation procedure, B J. Smh and T. .T. Naudk (Union 
^0, Afrkia Dept. Apr. Sci. Bui. {1926), pp. 23, fips. 10). — The authors’ experi- 
ments show that in the pot method the generated gas rises rapidly to the high- 
est part of the chamber and descends along the sides of the chamber to tlie 
floor. 

** In the course of this movement every part of the chamber sampled receives 
a wave of gas stronger than tliat of the theoretical I'oncentration. These strong 
concentrations, however, do not persist long, as in about 10 minutes after 
charging the distribution has become uniform all over the chamber. This rapid 
movement of the gas is caused by the heat of the reaction between the hot 
sulfuric acid and sodium cyanide, and by the steam rising from the generator. 

^‘When in fumigations with liquid hydrocyanic acid the liquid is allowed to 
evaporate without heating or other aids to evaporation, the nature and area 
of the surface on which the liquid is poured has an important effect on the 
spread of gas. An unlimited smooth surface (cement) gives much more satis- 
factory results than a limited smooth surface (porcelain). An unlimited porous 
surface (air-dry soil) gives results much jnf(*rior to either of the preceding. 
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‘‘When the evaporation of hydrocyanic acid is aided by application of a 
moderate amount of heat the results obtained are practically the same as in 
the pot method.” 

Paradichlorobenzene as a soil fiimi;»:aiit, E. O. Eskto {California Sta. Bui. 
Iill {192S), pp. 3-20, figs. 10). — Following: a br’u'f review of the literature, the 
author rejiorts upon oxi>er]ments with paradiclilorobenzone (PDB) for the 
control of the wxvsterii peach borer and other pests, started in 1921 and con- 
tinued up to the time of writ 14;. It is pointed out that iii California the west- 
ern peach borer attacks a \ariety of trees on dih'i'nmt rootstocks, and that the 
problem is much more varied than in the ea^teni part of the TTiiited States, 
w'here only the poach budded on i>('ach i-oots is affectcal. Its (kilifornia hosts 
include the peach, cherry, prune, and apriCot. Preliminary tf‘sts d(‘monstrated 
the elYeotlveness of the tr(‘atment. 

With prunes, the a?2:e of which trees vanhal from 1 to 25 year‘s, the control 
of the borers aveT’ag:ed from 80 iku* c(‘nt to 05 per cent in most cases and in a 
few instances approached (‘^termination for the season Duiune: the past four 
years thousands of a(*r<‘S have Ix'cn tieated without the loss of a sirif^le tre^e 
or evident injury to any With a])ricots, of which the majority of the older 
trees ar(‘ on Mybrobalan roo{sto(‘ks ard very <u^c(‘ptible to borer attack, all 
ages of trees from those just s(‘t out to tliose 25 or 30 years old were treated. 
The only injury noted wuis to Iarg(* roots which ’\v(‘re close to the surface, some 
of w’hich w’ere either injured or kilh'd by Bie gas and the trees greatly w^eak- 
ened. The dosage of PDB for ('ontrol of the w’cstern peach borer is 1 oz. for 
an average tree On very large lr(‘t's it may be increa‘-ed to 15 or 2 oz. Nur- 
sery stock freatc'd by th(‘ furrow^ system should re<'eive about 1 oz. to a linear 
yard of furrow'. The mateiial may be appli(‘d with fair success from May to 
November, bud the best n^Milts have been secured freun app i(‘ations made in 
September and October. 

Tw'o years of ('xperi]n(‘iital w'ork with PDl^ (*n the peai’ root aphid {Er'osoma 
larngbuisa nartiei, e(»ii(lu< ted in F’-i.na (’o-dn (duinty. prcvi'd the treatment 
to he eflicaeious on all ages of pear tresv grafted to both French and Japanese 
rootstocks. Irrigation imnied at(dy after the application of PDB ha.s not injured 
any of tlc" thousands of trees tn’.'.tcd The do^-'age for control of th s pest is 
from 1 to 1.5 oz. to a tree. 

Experiments and dernonstiatbms with PDB used at the rate of 2 to 1.5 oz. 
per tree for the control of the w’oolly apple aphid w^ere conducted in Alameda, 
Sonoma, and Santa Cruz Counties, and the only injuiT thus far noted ha.« 
been to trees having one or more rootstocks near the surface of the soil. The 
injury to appple trees reported from the East is not apparent in the work dot^e 
to date in California. 

More than a hundred separate patches of raspberry and blackberry plantings 
on light and heavy soils in the San Fernando Valley w’cre treated for the 
control of Bcw'becJa marginaia Harris hetw’oen June 7 and July 17 at the rate 
of 0.5 oz. for the smaller plants and 0.75 oz. for the larger ones. The gas treat- 
ment did not injure the hushes, as has been reported to be the case in New 
Jersey. 

This insecticide w^as used against the grape phylloxera at the rate of 8 to 
36 oz. to a vine, applied in furrows radiating from the vines. Some of the 
vines shawled injury soon after the treatment, but subsequent examination of 
the roots of the treated vines showred no ev dences of phylloxera while roots 
from the check vines showred great numbers present. The folUnvlng spring the 
phylloxera were found on the roots of the treated vines in limited numbers, 
but the injured vines made a noticeable advance in growth over the infested 
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untreated vines in tlie same vineyard. In an experiment cnnducted in July 
in which 0.5 oz. of PDB was used to a vine, examination in November showed 
practically no control on the light soil while no insects could be found on the 
vines in the heavier soil. 

In control work with wireworms in dahlia roots, Ihe results of preliminary 
work witli PDB were so promising that an eiit re patch was treated. The 
retarded plants at once took on new life, and an excellent crop of flowers was 
produced in the face of what seemed sure ruin. The dosage used was about 
1 teaspoo’iiful placed about 2 in. above the planted tu])er. Since only a few 
dead wireworms could be found in the soil, it was concluded that the chemical 
acted chiefly as a repellent, but it was so effective that not a single living w re* 
W’orm was found in any of the sc'veral hundred tubers treated. 

In control work with the garden centipede Bcutigerclla hmnaculata Newport 
on asparagus unsatisfactory results were obtained, due aiipareiitly to the rapid 
escape of the vapor because of the porous condition of the peaty soils where 
the tests were made. 

Naphthalene fuiiiigatioii of greenhouses, A IIartzkll {Jour. Econ. Ent., 
19 (1926) y No. 5, pp. 780~786y fig. 1 ). — Fumigtitlon with commercial flake or 
ground naphthalene at a concentration of 1.5 oz. per 1,000 eu. ft. of air space 
with (exposures lasting overnight pro\ed to be an effective and practical method 
for controlling red spider {Tctranyclius feJarius), Ilcliothnps fcmoraliH, and 
the onion thrips in greenhouses. It is pointed out that observations covering 
a period of two years in which the tolerance of 40 spt'cies of plants was re- 
peatedly tested indicate that th's fumigant is adaptable to gema’al greenhouse 
use. 

The control of grasshoppers by airplane dusting, A. A. (Ikanovsky {Jour. 
Econ. Ent.y 19 (1926) y No. 5, pp. 791-795 ). — This is a bric'f review of some 
Russian literature with reference to the control of the migratory grasshojypers, 
Locusta migratoria L. and Vallipiamus iiahem L.. by airiflane dusting It is 
pointed out that several arsenical dusts have been tried exjx^rimen tally with 
varied re.sults. Disodium acid arsenite and disodiiim acid arsenate dusts were 
used with striking success against hoppers when they were on the wing, indicat- 
ing that certain arsenicals can probably be used as contact insecticidi's. 

Control experiments on the Surinam cockroach (Pycnoscelus suri- 
namensis L.)» C. Doucette and F. F. Smith {Jour. Econ. Ent.y 19 (1926), No. 
iy pp. 650-656). — The authors report upon a study made of the habits of this 
tropical cockroach, w^hich has been found doing injury in several greenhouses 
in the eastern part of the United States. Experiments conducted to determine 
practical control measures adaptable in commercial greenhouses are reported 
upon. The work with poison baits indicates that their use over largo areas 
would be impractical. Sodium cyanide in solution applied to the soil w^as the 
most promising control material used. 

Notes on the recent outbreak of Toxoptera gramlnum, C. N. Ainslie 
(Jour. Econ. Ent., 19 (1926), No. 5, pp. 800y 801). — In the course of this dis- 
cussion It Is pointed out that portions of the State of Minnesota, a region here- 
tofore supposed to lie too far north for any general increase of the green bug, 
were the scene of unusual damage by it during the spring and summer of 1020. 

Crepe myrtle plant louse, H. L. Dozier (Jour. Econ. Ent., 19 (1926) y No. 5, 
p. 800). — The author considers the plant-louse enemy of the crepe myrtle, per- 
haps the most widely used ornamental shrub throughout the Gulf States, to he 
no other than MgzocalUs kahawaluakolanty described by Kirkaldy from Hono- 
lulu. It Is pointed out that at times this aphid renders the foliage of the crepe 
myrtle upsightly by the black sooty mold that grows in its “ honeydew ” 
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excretion. The ladybeetle OUa ahdoniinalis soMna Casey and a species of 
» Chrysopa are Important enemies of the iHist in tlie Gulf Coast section. 

The pea aphid as an alfalfa pest in California, C. M. Packard and R. E. 
Campbeix (Jour. Econ. Ent., 10 (1020), No. 5, pp. 7r>2-7(U) .—The data here 
presented have been noted from another source (E. S. R., 55, p. 153). 

The peach cottony scale, P. J. Parrott and S. IV. Harman (New York Etate 
Sid. Cire. SO (1026), pp. 8, pis. 2). — This is a practical summary of information 
ui>on tlie peach cottony scab" (Pulmnarm amygdoli ('kll.), a comparatively un- 
known pest which during? tlie past two years has become very destructive to 
IH‘ach ordiards in western New York, lieiim most conspicuous in jilantings 
in Wayne, Monroe, Orleans, and Niaj^ara Counti(\s that ar(‘ within a range of 
from 5 to 7 miles of the .shore of Lake Ontario. The circular presents a 
description of the insect, an account of its life liistory and habits, and in- 
formation on the nature of its injury to peach tree<, control measures, lubri- 
cating oil emulsions, factory-made lubricating oil emulsion, commercial mis- 
cible ojls, combinations of fungicides with hil)rir*ating oil emulsion, liming of 
the application, and precautions for prevemtioii of oil injury. 

In 1925 the hatching of the eggs, the number of which ranges from 800 to 
as high as 3.000 and upwards i)or insect, was well nnd(‘r way by June 11 
and apparently ciunpleted by .inly 1. but in 1020. due to weather conditions, 
hatching wa.s not completed until July 27. Upon hatching out the young scales 
swarm over the tree's, establishing themselves on tlie tender hark near the 
tii)s of the succulent shoots, or preferably along the midribs and veins of 
the leaves. In th(‘ fall migration fiann the leaves to the twigs takes place. 
Its injury is caused by the abstraction of sap and tlie smutting of the fruit 
and leaves. 

In control work oil inixtun's have proved most effective. The homemade 
lubricating oil emulsion devised by the IT. S J). A. Bureau of Entomology, 
consi.sting of red ('iigine oil 2 gal , water 1 gal., and iK>tash fish oil soap 2 lbs., 
is considert'd from the stamlfxdnt of economy to he about the cheapest oil 
spray availahh' The boiled homemade oil emulsions are preferred by the 
author to the ('oM mixed homemade emulsions, since they are, on the whole, 
more stable. Attention is (*alled to the fact that factory-made lubricating oil 
emulsions which have great stability and uniform strength are now on the 
market. During the siiring, lubricating oil euuiKion applied in combination 
with Bordeaux mixture for the control of leaf curl effectively controlled the 
scale. 

Notes on some Lepidoptera from eastern 1\»xas, 1.. J. Botttmek (Jour. 
Agr. Research ( U, K. |, S3 (1020). No. .9, pp. 797-879, figs 3). — This account is 
based upon collections, observations, and ren rings of Lepidoptera from eastern 
Texas made by the Federal Horticultural Board in tlie latter part of 1922 and 
again in 1923, in connection with tiie eradication work with the pink boll worm. 
The work was conducted with a view to discovering iiost plants (»f tlie idnk boll 
worm other than cotton and to enlarging tlie list of Lepiclopteni likely to be 
mistaken for this comparatively new cotton pest. <9f the 40 species of Lepidop- 
tera listed, Chaetocampa crotomlla, Isophri-ctis 7'udherkieUa, Reeurraria ergn- 
giella, and Oelechia monoiaeniella are described as new, and 2 filready described 
are here recorded for the first time from the United States. Tlie variety 
T. similiella denotata is also described as new, and the genus Chaetocampa has 
been erected by Busek. The paper has been confined largely to new species 
and to previously unrecorded data regarding the habits and distribution of 
other forms. The paper supplements an account by Heinrich, previously noted 
(B. 8. R., 45, p. 156). 



268 


KXPEBIMENT STATION RECOK0 


IVol. 66 


The biology of the Lcpidoptera, M. Hering (Biologie der Sohmetterlinge, 
BerUn: Julius Bpringer, 1926, pp, VI+480, pis. 13, figs. 82; rev. in Ent. News,,, 
37 (1926), No. 9, pp. 309-312). — This work deals at length with the various 
phases of the life history and habits of the Lepidopteru. The first part takes 
up the ontogenesis (pp, 44-110) ; the second part deals with the adults, their 
nutrition, reproduction, senses, and flight (pp. 117-222) ; and the third part 
deals with general problems (pp. 223-408). A list of 48 references to the litera- 
ture and indexes to the genera and subject matter are included. The review is 
by W. T. M. Forbes. 

The peach and prune root-borer injurious to cherries, B. G. Thompson 
(Jour. Econ. Ent., 19 (1926), No. 5, pp. 779, 780). — Notes are presented on the 
injury, life history, and parasites of Synanthedon opalcbcms (H. Edw.), which 
was found only in llie roots and crown below the union of the bud and root in 
cherries budded to Prnnns mahalah rootstock. 

Some possibilities in codling moth control, G. M. List (Jour. Econ. Ent., 
19 (1926). No. 5, pp. 7J[8~lo:). — ^Attention is called to the f{U‘t that under some 
conditions spraying alone is not proving satisfactory, and that the use of bands, 
orchard sanitation, and the picking of wormy fruit should be practiced. Ovi- 
cides are said to show possibiiities as a means of reducing the number of 
stings, oils having proved the most efiieient. It is po.ssihlc to trap large numbers 
of adult codling inotli, and a fermenting sweetened apple juice is proving a 
valuable attractant. The traps can be used as a means of determining the 
Insect development in an orchard for the establishment of spray dates. 

Codling moth attacks cherries, 1). C. Mote (Jour. Econ. Ent., 19 (1926), 
No. 5, pp. 777, 778). — In this contribution from the Oregon Experiment Station, 
the author records the rearing of codling moth from larvae feeding on cherries 
]brom three different counties of the State. 

The oriental ])each moth, A. Peterson and G. J. IIaeussler (IJ. H. Dept. 
Agr., Dept. Eire. 89o (1926), pp. 28, figs. 17). — This is a summary of informa- 
tion on the status of knowledge of the pest, including control measures. A 
table showing the number of broods of moths of the oriental peach moth and 
dates of emergence of the first and last adults of each brood for several 
localities, including Fort Valley, Ga., Leesburg, Va., lUverton and New Bruns- 
wick, N. J., Chambersbiirg, Areiidtsville, and Harrisburg, Pa., and New Haven, 
Conn., is contained in the account. 

Observations on the characteristic injury caused by the Lima bean pod 
borer, Etiella zinckeuella Treit., and other insects with which its injury 
is confused in California, A, O. Larson (Jour. Econ. Ent., 19 (1926), No. 5, 
pp. 699-702). — This is an account of the characteristic appearance, before and 
after harvest, of beans cut by E. zincke'nella, as well as that of beans injured 
by other caterpillars and bean weevils. 

Tobacco cutworms and their control, S. E. Crumb (V. 18. Dept. Agr., Farm- 
ers* Bui. 1494 (1926), pp. n+14y 11)- — This is a practical summary of 

information on the subject. 

The use of powdered larvicides in combating mosquitoes [trans. title], 
E. Roubaud (Bui. Boc. Path. Exot., 19 (1926), No. 4 , PP* 287-802, figs. S; ahs. 
in Rev. Appl Ent., 14 (1926)^ Ser. B, No. 7, pp. 121, J22).— Tests made of 
trioxymethylene, arsenical powders, and a proprietary preparation are reported 
upon. Applied in equal volume in the proportion of 5 per cent in an Inert 
powder, calcium arsenite appeared to be the most active, followed by acetoar- 
senlte of copper. The proprietary preparation Stoxal is most highly recom- 
mended for use on a large scale, due to its rapidity of action and harmlessnees 
for other forms of life. Its effectiveness Is more lasting than the others (as 
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long as 20 hours after contact with the water), and its action is quicker than 
that of the arsenicals. 

The horse hots and their control, F. C. Bisiiopp and W. E. Dove (U, S, 
Dept, Agr,, Farmers' Bui. J503 (1926)^ pp. figs. S). — This is a practical 

summary of information on the subject. 

The lesser bulb fly, Eiiinerus strigatiis Fallen, in Oregon, J. Wilcox 
(Jour. Econ, Ent., 19 (1920), Eo. 5, pp. 7G2~'l72, pi. 1, figs. S). — Tn this contribu- 
tion from the Oregou Experiment Station the author rt'ports lliat the lesser 
bull) fly, which was flr^t reported from Oregon in 1918, is now established in 
the commercial onion and narcissus producing s(K!tions of the State. 

The cherry fruit fly, IL Olascjow and F. L. Gamhkell (iVrw Yotk ^taie Eta. 
Eire. 87 (1926), pp. 10, figs. 3 ). — This practical account, mentioned in the report 
noted on page* 251, cteals with the life histor;,, coutiol, and s.u]ii)lenientary con- 
trol measures. A chart showing the life history of the pest in relation to the 
development of the cherry crop and a cherry spray schedule in tabular form 
are included. 

AVater and water solutions of organic compounds as dips for the soil of 
potted plants infested with the Japanese be<dle, ^\\ E. Fi.eming (Jour. Agr. 
Research \ V. K], 33 (1926), Xo 9, pp. H21-S.cH). — This is a report of invostiga- 
thms conducted at the Japanese Ihndle Laboratory at Riverton, N. J., in which 
experiments were made to determine whetluw an established infestjitioii of the 
Japanese hedlo in the soil of small iK)tt(’d idaids eould lx* de.^tro>ed by sub- 
mersion for a definite period in water or water solutions (emulsions) of 
o-cresol, phenol, benzyl chloride, earboii di^nllide, nitioheiizi'iie, and sodium 
cyanide 

“The larvae resisted asphyxiation in water for 15 day>^ Xo eoriadatiou was 
found between the rate of larval mortality and the concentration of the dis- 
solved oxygen of the water. Garbon disulfide emulsion was the most effective 
of the solutions in killing the laivae in the submerged soil Tbo insecticidal 
concentrations, however, usually injiinx] iilnnts It was apparent in those 
experimmits that the effective .iction of any dipiiing solution )s so deiiendent 
upon soil imbibition, soil adsorption, and soil ahsorjition as to limit the appli- 
cation of even an effective iiisecticido to conditions where tlu'se fai'tors are 
favorable.” 

A list is given of 20 references to the literal iiia* 

A contact spray for the control of the Japanese beetle (Popiliia japonica 
Newm,), E. R. A An Lefuwfn (Jour. Eton. IJnf., 19 (1926), Xo. 5, pp. 186-790 ). — 
This contribution from the Jai)anese Beetle Lalioratory at Riverton, N. J, 
d(‘als with an emulsion of oleoresin of }>yrethnim Hovers and sodium oleate 
as a contact spray for the control oi tlu* .Tapaiiese beetle. The experiments 
include laboratory and fleld tests on various types of plants for injury and 
toxicity tests on the beetle. 

The cadelle, E. A. Back and R. T. Cotton (V. E. Dept . Agr. Bui. 11^28 
(1926), pp. If2, figs. 15). — This is a summary of information on tbo status of 
knowledge of this pest, based on a review of the literature, in coniK’ction with a 
list of 85 refenmees, and investigations eondticted Much of the data on the 
biology of the species is presented in tubular form. 

The Arizona cotton boll weevil problenp T. P. (b\ssn>Y {Jour. Econ. Ent., 
19 (1926), No. 5, pp. 77^-777).— This is a brief discussion of the boll weevil on 
Thurberia or wild cotton and its relation to the cultivated crop by an agent 
of the U. S. D. A. Bureau of Entomology. 

The problem of insects injnrlous to alfalfa, S. B. Doten (Nevada Eta. 
Rpt. 1925, pp. 16, 17, fig. jf). —Tests showed spraying and dusting with arsenl- 
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cals to be highly eilective against the alfalfa weevil. The application of 
arsenicals by dusting was much more feasible than as sprays. Good results 
were obtained with both methods, although spraying seemed to be somewhat 
more effective. The tests of the year showed clearly that horse-drawn sprayers 
are effective and useful in this type of spraying, more so than the gasoline- 
power sprayer that was tested. A bulletin by Snow covering the spraying 
tests of the years 1923 and 1924 has been noted (E. S. B., 63, p. 454). 

The collection and utilization of pollen by the honeybee, B. L. Parker 
(l!^ew York Cornell ma, Mem, 98 (J920), pp, 3-55, figs, id).— The first part of 
this account deals with the collection of pollen (pp. 0-30), and is follow^ed by 
an account of the utilizalioii of pollen (pp. 30-49). Both are preceded by a 
review of the literature on the subject in connection with a bibliography of 
six pages. 

The author finds that pollen alone is collected from relatively few plants, 
the majority of species visited yielding both nectar and i)ollen. Of all the 
bees observed 25 per cent collected pollen only, 17 i)er cent gathered both 
pollen and nectar on the same trip, and 58 per cent collected nei‘tar alone. 
It was found that bees gatliering nectar utilize pollen from the same sjyecies 
of plant from whicli they are gathering nectar. The average pollen load is 
nearly 20 per cent of the weight of the carrying bee, or 0.0150 gin., while the 
large loads weigh 0.0197 gm. The availability of pollen is intlueneed by rela- 
tive humidity and teini>er<iture. With some plants the i>eriod is limited to 
the early morning while other plants yield more or less p{>llen all day. Pollen 
is gathered at all times when it is available whether or not it is needed 
immediately. 

Pollen was found to be the chief source of protein in the food of bees, a 
lack of it causing a cessation or a slackening of bia^od rearing, while pollen 
coming to the hive a<‘ted as a stimulus to brocai nwiring. When there was a 
plentiful supply of pollen in the hive an<l oilier comlitions were favorable 
brood rearing progressed rapidly, I luring the iKU'iod of mass fettling royal 
jelly is supplied abundantly, and during the jieriod of progressive feeding 
undigested pollen Is mixed with the food derived from a secretion. Pollen 
tubes, such as appear in germinating pollen, have not been seen in iiollen within 
the digestive organs of the bee, hut grains which were cracked or have a part 
of the wall missing were often found. Substitutes for pollen, such as rye, 
wheat, oats, i>ea meal, corn, buckwheat ground fine, and Mellin's Food, were 
not found to be ben(‘ficial. Larvae fed these foods die just after the period 
of mass feeding. 

The reappearance of Haruiolita graiidis and liarmolita vagiuicola in 

Utah, B. W. Doane (Jour, Econ, Ent., 19 (1926), No. 5, pp. 7S0-7S2 ). — The 
author reports that the wheat-straw worm and the 'wheat-sheatli worm (JT. 
vaginicola Doa.), both of which w’ere destructively abundant in Utah in 1914 
and 1915, have been much less abundant during the past JO years, but in 1926 
they again appeared in feiifficient numbers to destroy some fields and affect 
others seriously. 

Habrobracon brevicornis Wesm., P. Gemieyb, trans. by L. 0. Howard 
(Ann. Ent. Soc. Amer., 18 (1025), No, 2, pp. 143-202, figs. 55).— This deals with 
the effect of environment and tlie variations which it produces, and with the 
biology and the morphology of the insect. 

A study of some hymenopterous parasites of aphidophagous Syrphidaei 
M. Kamal (Jour. Econ. Ent., 19 (1926), No. 5, pp. 721-750). —This paper sum- 
marizes the results of investigations by the author during the past two years 
on the parasites of the aphid-feeding Synihldae of southern California. 



U)27 1 


ANIMAt. PEODUCTION 


261 


Hereditary transmission of tularaemia infection by the wood tick, 
Hermacentor andersoni Stiles, II. K. Parkek {Puh. Ilealth Rpts. [U. < 8 .], 41 
(1026) t No. 28, pp. H0S~H01), — Experiments are recorded wliicli demonstrate 
the hereditary transmission of Bacterimri tularcnse in the intermediate tick 
host D. andersoni { — D. vennstus). Eight of 15 fennale^-v engorged on infected 
hosts transmitted infection to their progeny. 

ANIMAL PEODUCTION 

Th<^ digestibility of certain fruit by-products as determined for rumi- 
nant. — i, Dried orange pulp and raisin pulp, 8. W. Mead and II. II Guil- 
bekt {California Sta. Bui. JfOD {1926), pp. S~ll, figs, 3). — The average digesti- 
bility of dried ora nge^ pulp and raisin pulp wluni fed with alfalfa hay as deter- 
mined with 5 w(‘lliers according to usual meth(»ds is reported in the fol- 
lowing table: 

CocfficiniiH of digcsiihility of dried orange and r^aisin pulp 


Kmd of feo<l 


Dried orunre pulp 

liuisin pulp 


Dry 

Crude 

Ether 

Crude 

■ Nitrogen- 
free 
extract 

matter 

protein i 

, 

extract 

fiber 

P(T cent 

' Ptr cent \ 

! Per cent 

Per cent 

1 Per cent 

8'» :wx() 31 

78.54i-0 3.5 ! 48.89rbl 44 

H3 73X1 61 

; 95.40X0 17 

44 78-± .64 

24 13-b 40 

\ 00 16i: 24 

IS .^4X .65 

52. 01X1. 10 


1 


Estimates of tlu* fetaling \alue, based on the digestibility studies, indicated 
that dried orange puli) was comparable to barley, dried beet pulp, and other 
feeds of a similar nature, while rasin pulp had approximately two-tbirds of 
the feeding value (»f these feeds. 

Coninierciiil feeding .stuffs in Kentucky in 1925, ,1. 1). Turner, TI. D. 
Spears, W. G. Terrlix, and E. II. Senn {Kentiulu Sla. Bui. 268 {1926), pp. 
97-lS7).~-A summary of the otl!(*ial analyses of feeding stuffs, giving the 
maiiutactnrer’s name, kind of feed, and number of samples eipial to or below 
their guaranty (E. S It., 53, p. 200.) 

The effect of feeding cellulose on the i)ulse rate of steers, H. W. Titus 
{rjoiir. Agr. Research [U. <8.], 33 {1926), No. 9, pp. 887-891).— -The pulse rate 
taken just before watering at 10 a. in. and 3 p. m. of the steeus used in the 
study of the effect of liber on digestibility at the New Mexico Exi>eriment Sta- 
tion (E. S. K , 56, p. 150) showed that as the content of paper pulp in the alfalfa 
hay ration was inereasc'd there was a marked tendency for the pulse rate to 
increase. This increase was found to be proportional to the increased apparent 
digestibility of the paper pul]> as compared with alfalfa. 

It is suggested that a retlm‘d method f(>r determining pulse ratc^ over a long 
interval might be a rather acemrate index of metabolic activity. 

Fattening steer calv€?s: Corn and ollineal in dry-lot rations, previous to 
feeding on grass, G. Bohstedt {Ohio Sta. Birno. Bui., 11 {1926), No. 6, pp. 
217-22Jf, figs. 3). — Four lots of ten steer calves were used for (*oiiiparing the 
rations fed to heifer calves in the previous trial (E. S. R., 54, p. 361). During 
the 161-day dry lot fecaling period those rectnving the basal ration of alfalfa 
hay and corn silage made an average daily gain of 1.37 lbs. With the supple- 
ment of 2 lbs. of oil meal per head daily to this ration the average dally gain 
was increased to 1.87 lbs, AVhen the basal ration wa.s supplemented with both 
corn and linseed oil meal the average daily gain was 2.12 lbs., and when the 
corn was fed only during the last 13 weeks of the feeding period the average 
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daily ^ain was 2.07 lbs. From the results of the dry lot feeding it appeared 
that, as in previous exx)eriiuents, the more oorn that was fed in the ration the 
greater were the calculated returns over feed costs. 

At the conclusion of the dry lot feeding period all lots were fed on corn and 
oil meal with blue grass pasture. When first turned on pasture all lost in 
weight, but the corn-fed (alves lost much more and reciuircd a longer lime to 
regain tbe lost weight. It is pointed out that it would have been more economi- 
cal to have sold the corn-fed cattle directly after the dry lot winter feeding 
period. 

The average daily gains made during the pasturing period of 84 days for 
those which in dry lot had recehed the liasal ration, the bnsal ration plus oil 
meal, the basal ration plus corn and oil inonl, and the basal ration plus 
oil meal with corn during the last 13 weeks were 1 00, I.IC, 0.91, and 0.97 lbs., 
respectively. 

After finishing, the cal Lie were slaughtered. The carcasses were all consid- 
ered as very dosirabie for tbe but dun* \s Lra<le because of the small amount of 
waste. 

Stanchion-feeding compared with group-feeding of baby beeves, G. Boh- 
STEDT (Ohio Sta. Buno. Bul.y 11 (1926 )y A'o. 6*, pp. 225-229, /ifjs. 3 ), — Two lots of 
baby beef calves were full-fed for 203 days on a ration of corn and liuse<?(l 
oil meal 9 : 1 with alfalfa hay and coi n silage. Dining the first 98 days one 
of the lots was fed as a group. whil(‘ the calvt^s of the olhr'r lot wau'e indi- 
vidually fed in staiiehions. The method ot feeding the two fids was reversed 
during the last 105 days of feeding. 

In the first period the cahos fed in stanchions made an a\erage daily gain 
of 2.38 lbs. per Iioad as compared with 2 00 ihs. for the group-fed calves. 
During the second feeding period the group-fed calve> made an aviaagi* daily 
gain of 1.85 lbs. as compared with 1.27 lbs. for tlu^se fed in slanehions. The 
explanation of the greater gains of the group-fed ca]^e.^ was that during the 
first 98 days the* groui>-fed calves ale an average of 0.11 lb. more grain, 0.95 
lb. more hay, and 2.1S lbs. more silage i>er head daily than the slanchiou-fed 
calves, with somewhat greater difference.s in tlie si^cond pin-iod. 

Prom lhe.se results it is concluded ihal feeding as a group tends to stimu- 
late the feed consumption and increase the rate of gain and tla‘ margin over 
feed cost. 

[Experiments with beef cattle at the Illinois Station] (IlUnois f>ta. Rpt. 
1925f pp. ft(j. 1 .) — The results of the loliovsing evijeruneids are hrietly 

reported : 

Corn Belt roiatvm iriU mainlaUi beef /irrd. —Five > ear!>' la^suUs on this project 
by H. B. Husk (E. S. R, 54, p. 359) have shown that a good stand of sweet 
clover will furnish approximately 170 da.vs of paslurt* per acre when grown 
in the rotation of corn, corn, oats, and sweet clover, while good blue grass 
pasture yielded only 101 days* pa.sturage per acre. 

Soft com foimd valuable for fattening steers - In an experiment conducted 
by Rusk, R. R. Snapp, and J. II. Knox, 0 lots of 10 2-year-oId steers fed soft 
corn by different methods in conjunction with oil meal and alfalfa hay for 
90 days made average daily gains as follows: Hliock corn 3 05 lbs., ear corn 
silage 3.35 lbs., broken cars from tbe field as ne(‘ded 3.12 lbs., corn pastured 
in the field 3.29 Ihs., ear corn silage plus oats 3.12 Ihs., and hard ear corn 
from the previous year 3.55 ihs. Tin* steers f(*a broken ear corn from the 
field dressed 61.0 per cent, while the steers in the other lots dressed 62.2 
per cent. 

Studies by S. Bull and J. H. Longwell of tbe car<‘asscs of the steers inspected 
by several packing house men and retail meal dealers indicated that all pre- 
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f erred those from the cattle receiving sound cf)rn. The marbling and coloring 
of the beef was much better than from those fed on soft corn, and in addition 
the meat was firmer. Chemical ana) 3 ^‘^es of the ribs, however, showed no differ- 
ences in the water and fat contents or in the palatability of the beef produced 
on soft and hard corn. 

Feeding bone meal to range cattle on the Coastal Plains of Texas, H. 
Schmidt {Teras Jiul. SJfJt (11)26), pp. S-87, fi{/s. 5). — Following a general 
suininar.y of animal roquireinents for iniju'rals t)ie n sults of feeding mineral 
snppleinejils to range cattle are reported By making regular tests of the 
desire of cattle to cbew bones it was found that this habit could be broken 
by allowing cjdtle on pasture access to a mineral mixture of 2 parts of bone 
meal and 1 part of salt. Considerable tinn; was re(iuired to overcom(‘ the habit, 
esx)('cially in f('rtain individuals, «nd two cows whi(‘h would not eat the min- 
('rals could not be broken of the* liabit of bone <'hewing. The loss of animals 
and the no(‘essit 3 " of fnrnisliing snp])UunentaI teed was considerably greater in 
cattle not reecnving the mineral siipph'menl. The gains of the cattle, the 
nurabv'rs of (‘a Ives reared, and their weights at weaning were (*onsulerabl,v 
better lots receiving the mineral mixture, and pra(*tically no cases of creeps 
develojied, though this condition was common in the control lots. 

KlTorts to use ground rock phosphate alom^ or in mixture with salt and bone 
iiK'ai were entirely niiMK-cessful Bone ni(*al abuie wais a No refused by the 
animals. 

[Nutrition studies with sheep at the niiiiois Htatioii] (Idinoifi Sfa. Rpt. 
VJ2r), pp 7d~7.7) --Brivf results of i1h‘ following feeding and nutrition experi- 
inoiits are reportinl : 

Cliy'ck wade on cnerqp of fihcrp feeds, — In continuing the study of the 

eiHM'gy value of roughage's by W. C Kniumlade. H II Mitcdiell, and T. S. 
rianulton (E S. H, “>4, p. 4 lots of r» sheep each wer(' u<ed for deter- 

niining the amount of timolby, elover, or alfjilfa hay or oat sis aw required 
to maintain ])ody wei'dit wlu'u fed with minerals and 0.14 !b of linseed oil 
meal daily per 100 lbs, of live weight There were re(piired 1 SOC lbs. of 
alfalfa, 1 TSI lbs of elovc'i*, and I 517 lbs of timothy hay per 100 lbs. of live 
w’eigbt tor maintenaiue in these expeuimmts. T!u‘ high value, 1.4S8 lbs, for 
oat straw was attributed to the fact that some of the sheep Avoiild not eat 
snftieh'iit straw to maintain body weight. The relative nulrjtive values of these 
fcM'ds were found to agiee more (do'^ely with Arinsby’s net eiierg.y values than 
W'ith Henry and INIorrison’s values for total digestible nutrients. 

No losses caused h</ sou hi an hau fal to In a eoinjia risen h} Kammlade 

of alfalfa and s<fy-l»ean haj^ for pregnant ewes, one lot ror*eivod 3.12 lbs. of 
alfalfa hay per luaid ihu* day until lambing time, wdiile the otlu'r lot received 
3.77 Ihs. of soy-b('an hay. The amoun's of tl.o r('spe<*live ha 3 s refused averaged 
1 7 and 15.2 per cent, film same kind of hay supplemented with grain w^as 
fed after lainhmg to both ew’os and lambs. 

There was no apparent in.1urious effect resulting from the feeding of the soy- 
bean hay to pregnant ew'os or lambs, and the gains made by the lambs were 
comiiarable with those prodiu'od in tlie alfalfa-hay lot, though somew’hat more 
haj^ was consumed in the soj^-boan lot. 

I Experiments with sheep at the Neiacla Station] C. Pk Ph.KMiNO (Nei^ada 
Std. Rpt. 1925 pp. IS, 19). — 4310 results of experiments in continuation of those 
previously noted (E. S, II., 53, p. 4()7) are lirietly reported. 

The problem of prodnoing more and better lambs in Nevada range flocks , — 
Several years' repetitions of this test have indicated that it is possible to 
Increase materially the yield of 3Vool and the weight and uniformity of the 
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lamb crop by progressive improvement in the type of bucks used in range 
flocks. 

The problem of producmg pasturage for sheep under western Nevada condi- 
tions, — By dividing the pasture into paddocks which were grazed successively 
96 ewes and 120 lambs were pastured for 119 days on 9.9 acres of blue grass 
and common white clover. When the soil was soaked with irrigation water 
the sheep were removed. It is pointed out that the carrying capacity of 
grazing pastures depends directly upon the way in which they are managed. 

Progress of reindeer grazing investigations in Alaska, L. J. Palmer (17. 8. 
Dept Agr. Bui. 1423 (1926), pp. 57, pis. IS, figs. 5).—Tliis bulletin reports the 
progress in reindeer investigations in Alaska which has been made since the 
publication of Department Bulletin 1089 (E. S. R., 48, p. 70). The different 
types of animals and the methods of handling and training sled reindeer have 
been studied. 

In tests with cultivated grains and grasses such feeds have prov^en as satis- 
factory as the native lichen forage. Studies of the forage cover have shown 
that lichens are seldom i)resent in pure stand, though they are the main 
forage for winter grazing. A rapid change in the flora has been found to 
follow close grazing of the lichens. One denuded area regained 50 per cent 
of its former stand in 4 years, and the time required for a normal stand appears 
to range from 7 to 30 years, depending upon the area. The studies so far 
have indicated that winter grazing requires 30 to 45 acres pen* head, while 
summer grazing requires 10 to 15, or a total of 40 to 60 acres are required 
for grazing purposes for an animal per year. 

Better methods of herd management and provisions for transportation aruP 
marketing of the meat appear to he the lines of attack for most encouraging 
progress in the reindeer indu.stry in the future. 

[Experiments with swine at the Illinois Station] (Illinois 8ta. Rpt. 1925, 
pp. 55-57, 59, (10). — The results of the following experiments are briefly 
reported : 

Intermediate pigs still supenor in igpe test. — Continued studies of swine 
type by R. J. Laible, R. A. Smith, S. Bull, and J. II. Longwell (E. S. R., 54, p. 
363) have generally agreed with earlier results. Two lots each of the inter- 
mediate and rangy types were used in the experiment, one lot of each type 
being individually hand-fed corn, middlings, tankage, and alfalfa meal, while 
the other two lots were self-fed a mixture of corn, middlings, and tankage 
with alfalfa pasture. The differences in the rate and economy of gains made 
by the two types under both methods of feeding ^vere not significant, but there 
was a slight advantage for the intermediate type in the age and weight at which 
marketable finish was attained. Studies of tlie finished carcasses showed 
that when 37 per cent or more fat can be separated with the knife the <*arca8S 
is finished. A larger percentage of the intermediate pigs were finished accord* 
ing to this test at 225 lbs. live weight. Cutting tests showed that there was a 
slightly larger percentage of fat cuts from the intermediate type carcasses than 
from those of the rangy pigs. The percentage of fat in the self-fed pigs of 
both types was approximately 6 per cent greater than in similar hand-fed 
animals. The 3 years' results indicated the superiority of the intermediate- 
type animals over those of the rangy type from the butcher's standpoint, but 
the difference was less when the animals Avere finished by sedf-feeding. 

Fattening pigs do well when fed soft com. — In a 33-day test conducted by 
Laible and Smith three lots of pigs were fed on a mixture of 50 per cent of 
tankage, 25 per cent of linseed oil meal, and 25 per cent of alfalfa meal with 
ear corn silage, soft ear corn, and sound ear corn in the different lots. There 



1927] 


AKIMAL PEODtJCTION 


266 


was practically no difference in the arcrage daily gains, 0 54 and 0.52 lb., in 
the lots receiving soft ear corn and sound ear corn, respectively, and similar 
results were obtained in regard to the feed required per 100 lbs. of gain calcu- 
lated to a uniform basis of 34 per cent of moisture. The ear corn silage, how 
ever, proved unsatisfactory, as a gain of only 0 27 lb. per day was made and 
the amount of feed required per unit of gain was very high. 

Crossbreds versus purebreds in producing market hogs, P. H. Sheaker, 
J, M. Evvard, 0. C. CuLUERTsoN, ET AL. (lowo F>t(i. hcnflct 20 (1026), pp. 11 ), — 
The data are presented on 5 litters of pigs from birth to 225 lbs. live weight 
produced by double matings of purebrcMl Poland China sows with Duroc Jersey 
and Polanfl China boars. Among these pigs there were 31 crossbreds and 
21 purebreds. At l)irth tlie pnrel)reds were slightly lioaviot. averaging 2.89 
ll)s., as compared with 2 00 lbs. for the crossbreds, but 07 per cent of the 
purebreds were classified as very strong, wddle 71 per cent of the crossbreds 
were so classified. Of those born dead. 9.5 per cent wore purebreds, while 
only 3.2 per cent were crossbreds, though in the latter group there were 10 
IK*r cent weak pigs, wdiilo noiu* of the purebreds were classified as weak. 

Both purebreds and crossbreds were allowed to run together in the litters 
with their dams until weaning, during which liiiio tlic crossbreds made an 
average daily gain of 0 599 lb. as compared with 0.555 lb. for the purebreds. 
The same ixu’contage pigs w'ore saved to w’eaning in both tyiX‘s, but in 
body measurements (he crossbreds made sonunvhat better gains. 

After weaning, the crossbreds and purebreds were -e])arated and self-fed on 
shelled corn plus a supplemental protein mixture of tankage, corn oil cake meal, 
and alfalfa meal 2:1:1 with minerals. During (bis ft'oding poiiod the cross- 
breds generally excelled the purebreds in rate of gain, capacity for feed con- 
sumption, economy of utilization of A'ed, calculated profits over feed costs, and 
in body growih as determined by various measurements. 

f Swine feeding <‘\periin(Mi(s at the fiuam Station | , (\ W Edwards (Guam 
tita. Rpt. 1025, pp. 3). — In a 45-day test nine 80 to 85-(iay-old pigs were 

self-fed free (iioice on coconut meal, cracked corn, and tankage su])plemented 
with minerals. A total of 258 lbs. of feed wais required per 100 lbs of gain, 
(he nveiage daily gain per pig being 0.930 lb. The ration as consumed con- 
sisted of 12.25 per <*ent of tardtago, 50.77 per cent of corn, and 30 98 per cent of 
coconut meal. 

In another tost, lasting 80 days, five boars averaging 84 lbs. in w'oight were 
placed on Para gra.s.s with access to a self-feeder containing coconut meal and 
minerals. An average daily gain of 1 12 lbs. was made, and 343 lbs. of fee<l 
w^ere required to f)roduce 100 lbs. of gain. 

In another experiment, lasting 80 days, six 29-lb. pigs w’ere given free access 
to a self-feeder containing cracked corn and coconut meal with minerals. An 
average daily gain of 0,579 lb. per head was made on this ration with a feed 
consumption of 297 lbs. per 100 lbs. of gain. 

In a fourth experiment 9 grade sow\s averaging 125 to 130 days of age were 
self-fed during a (50-day period on a ration consisting of coconut meal and 
cracked corn with Para grass pasture. An average daily gain of 1.08 lbs. per 
head w’as made on this ration with a feed consumption of 302 lbs. per 100 lbs. 
of gain. 

General results of these experiments have demonstrated the value of tankage 
as a feed for pigs during at least a period following w^eauing. The results 
have also shown that no harm w’as associated with the feeding of coconut meal 
as the entire concentrate ration. Larger amounts of coconut meal were con- 
sumed in connection with a ration of corn in self-feeders than are generally 
recommended. 
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Corn Belt rations for fattening spring pigs on pasture and in dry lot, 
J. M. Ewabd, C. C. Oulbebtson, W. B. Hammond, and C. F, Bassett (Iowa Bta. 
Leaflet 19 (1926)^ pp. 16 ). — In making a study of various rations for pasture 
and dry lot feeding 12 lots of pigs, averaging ai)proximately 43 lbs. In live 
weight, were fed for 110 days on rape pasture with various grain rations, while 
another lot was fed on alfalfa pasture, and four other lots were fed in dry lot. 

Two of the lots fed on rape pasture received shelled corn self-fed and one 
lot received tankage also self -fed, while the other lot received 0.25 lb. of 
tankage hand-fed per pig daily. Both lots received a mineral mixture of salt, 
limestone, boiieblack, and potassium iodide. The results showed that the pigs 
receiving the limited feeding of tankage made an avei'age daily gain of 1.5 lbs., 
and required 340 lbs of feed per 100 lbs. of gain, while those receiving tankage 
self-fed made an average dally gain of 1.G8 lbs., and required 329 lbs. of feed 
per 100 lbs. of gain. When ground oats, whole oats, or dehulled oats were 
self -fed in addition to the corn the pigs made average daily gains of l.CO, 1.50, 
and 1,71 lbs., respectively, and required u total of 345, 340, and 340 lbs. of 
feed per 100 lbs. of gain. AVheu dry ground oats, dry whole oats, soaked ground 
oats, or soaked whole oats were fed with tankage during tin* first 92 days of 
the experiment, after which corn was added to the ration, the pigs made 
average daily gains of 1.19, 1.30, 1.38, and 1.10 lbs., respectively, consuming 
384, 3S4, 400, and 410 lbs. of feed per 100 Ihs. of gam When dehulled oats or 
oat residues were similarly fed the avenigc daily gains were 1.02 and 1.04 
lbs., and the fe(*d consumption i)er 100 lbs. of gain was 304 and 405 lbs , respec- 
tively. When table scrap meal wms self-fed for the first 00 days, followenl by 
tankage for the rest of the experiment, corn being fed throughout, an average 
daily gain of 1.48 lbs. tvas made, and the total feed consumption per 100 lbs. gain 
was 328 lbs. 

When corn and tankage w'ere both self-fed with alfalfa pasture the pigs made 
an average daily gain of 1.73 lbs., and consumed a total of 320 lbs. of feed per 
100 lbs. of gain. 

Similar feeding of corn and tankage in dry lot produced an average daily 
gain of 1.57 lbs., and required 365 lbs. of feed per 100 lbs. of gain. Substituting 
the so-called Trinity mixture, tankage, linseed oil meal, and alfalfa meal 
2:1:1 for the tankage used in the above lot or ra(»difted Trinity mixtures con- 
sisting of tankage, linseed oil meal, and alfalfa meal 0:3:1, and a one-third 
mixture, in which alfalfa leaf flour replaced the 10 iwirts of alfalfa meal, 
average daily gains of 1.71, 1.71, and 1.64 lbs. i)er head daily were made, the 
feed requirements per 100 lbs. of gain being 348, 358, and 315 lbs. 

From these results it is concluded that the addition of oats, either ground or 
whole, at current prices increased the calculated profits when added to the 
full-fed ration of corn with limited amounts of tankage on rai>e pa.sture. 
Dehulled oats also increased the rate of gain but low’ered the margin l>ecauae of 
the enhanced cost. The oat residues, which woro the by-products of dehulling, 
proved to be an inefficient feed. The feeding of the oats whole and dry ap- 
peared to be more economical than grinding or soaking. Alfalfa proved slightly 
superior to rajve pasture for growing and fattening pigs, but the four lots 
fed in dry lot also did well and made creditable gains with satisfactory profits 
over feed costs. The mixture of tankage, linseed oil meal, and alfalfa meal 
proved slightly sui>erior to tankage as the supplement to corn wdien fed in dry 
lot, but alfalfa leaf flour was apparently not much superior to straight alfalfa 
meal 

Corn gluten feed, enzymes, oat feed, minerals, and water supply for 
fattening spring x>igs, 0, 0. Culbeutson, J, M, Ewabd, W» E. Hammond, and 
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0. F. Bassett (Iowa Bta, Leaflet 18 (1926), pp. iO).~~ln these experiments 9 
lots of 5 pig:s each, averaging approximately 50 lbs. in live weight, were self- 
fed in dry lot during tlie summer to a weight of 225 lbs. Two check lotss 
received shelled com self-fed plus a supplemental protein mixture of tankage, 
linseed oil meal, and alfalfa meal 70 : 25 : 5, which was fed witli a mineral mix- 
ture consisting of salt, limestone, boneblack, and i>otassium iodide. These 2 
lots made average daily gains during the experiment of 1.61 and 1.68 lbs., respec- 
tively, requiring a tcdal of 346 and 344 lbs. of feed per 100 lbs. of gain. 
Another lot was similarly fed, but instead of being watered in open troughs 2 
or 3 times daily, the pigs in this lot had access to an automatic waterer. An 
average dally gain of 1.60 lbs. was made, and the feed requirement per 100 lbs. 
of gain was 356 lbs. 

In other lots equal lyortions of the protein su])phMnt'nt wore repla<‘ed by the 
following amounts of other supplements: 4 per cent of rrotoi'Amo, 12 per cent of 
Prot(»zyme, 50 per cent of corn gluten feed, 25 per cent of ground oat feed, and 
50 ptu' cent of ground oat feed. The results showed that these lots made 
average daily gains of 1.71, 1.47, 1.63, 1.62, and 1.52 lbs, re^pectively, and 
rwiuired as feed iku' 100 lbs. of gain 33S, 302, 355, 354, and 360 Ihs. The min- 
eral supplement of another lot was modified by tlie addition of 10 per cent of 
sodium bicarbonate, 4 per cent of Venetian red, and 1 i>er cent of manganese 
sulfate. This lot made an average daily gain of 1.67 lbs. and required 359 lbs. 
<d’ feed iK^r i>ound of gain. 

The comparative r(‘sults in connection with the Protozyine showed that the 
addition of 4 per ccml in the supplemental protein mixture apparently increased 
the gains slightly and d^Toased the feed recpiired i>er unit ot gain, but increased 
the cost of feed, consequently lowering the profit. When 12 per cent of this 
substance was included in the supplemental protein mixture^ the gains and feed 
consumption were reduced, and larger amounts of feed were retiuired per unit 
of gain. The substitution of corn glnlen for a portion of the supplemental 
protein mixture did not prove ijnditable. The addition of 25 per cent of oat 
f(‘ed ill the suppiemental protein mixture produced practically the same gains 
and slunved practically the same margin o\er feed costs as the check lot. When 
50 per cent of the oat feed was added, however, the gains were appreciably 
reduced, but the cost of gain was not materially affected. Tlie additions to the 
mineral mixture proved beneficial, as the pig> made iiioie rapid gains, hut more 
feed was required per unit of gain and the cost \\as slightly increased. No 
advantage was evident from the use of tin' automatic waterer. 

Protein supplements, mineral mixtures, outdoor sunshine, and water 
supply for fall pigs, J. ^I. Evvakd. (1 C. (Hujiehtson, and AV. K Hammond 
(Iowa Sta. Leaflet 17 (1926), pp. 19 ). — The results of exiKn-iments dealing with 
the effect of adding various supplements to rations of corn and tankage self- 
fed are reported. Thn^e lots of pigs averaging approximately 56 lbs. per head 
were used, the data being calculated for a 12()-day feeding period or until a 
weight of 225 lbs. w'as attained. All lots except one had the self-feeders placed 
in the bouses. 

Two of the lots were fed a basal ration, plus a mineral mixture of salt, ground 
limestone, boneblack, and potassium iodide and were considered as controls. 
These lots made average daily gains of 1.57 and 1.51 lbs., respectively, in the 
entire feeding period and required 110.5 and 109 days, resj>ectively, to reach 
225 lbs. live weight. They consumed a total of 433 and 427 lbs. of feed per 100 
lbs. of gain. A third lot rtM„*eiving the same feed except that the self-feeders 
were placed out-of-doors in the sunshine made an average daily gain of 1.54 
lbs. and consumed 894 lbs. of feed per 100 lbs. of gain. A fourth lot receiving 
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the same feeds as the check lot except tjiat water was supplied In an automatic 
water heater made an average daily gain of 1.63 lbs., and consumed 388 lbs. of 
feed per 100 lbs. of gain. Additions of 0.5 and 5 per cent of radioactive mantle 
ash and tankage increased the rate of gain to 1.66 and 1.61) lbs. daily and 
reduced the amounts of feed required per 100 lbs. of gain to 413 and 384 lbs., 
respectively, but because of the high price mantle ash was not an efficient 
supplement. The so-called Trinity mixture, consisting of tankage, linseed oil, 
and alfalfa meal 2:1:1 produced an average daily gain of 1.56 lbs. and required 
408 lbs, of feed iku" 100 lbs. gain, while modifications in the Trinity mixture 
during the progress of the experiment by decreasing the alfalfa meal from 25 
I)er cent to 5 per cent with a corresponding increase in the amount of tankage, 
produced an average daily gain of 1.70 Ihs., and required 300 lbs. of feed per 
100 lbs. of gain. 

It is pointed out that alfalfa meal and linseed meal when combined with 
tankage make a nioi'e efficient protein mixture tlian tankage alone. The 
modification in the Trinity mixture also proved slightly more (‘fficient than 
the regular Trinity mixture and is sugg(‘sted when the pigs are in good shai>e, 
but when the pigs are not doing nicely it is not advisable to reduce the amount 
of alfalfa meal. 

The feeding of two types of table scrap meal in connection with the shelled 
corn and mineral rations produced an average daily gain of 1.54 lbs. each. The 
amounts of feed required per 100 lbs of gain were 409 and 418 lbs., respec- 
tively. They thus increa.sed the rate of gain over the check lot and lesseiicnl 
the feed requirement. In three of the lots the mineral mixture was miMlified, 
in one case by the addition of 2 ytev cent manganese sulfate, lu another bj the 
addition of 10 per cent of sodium liicarlamate, and in a third by 5 pev cent of 
Venetian rod. As compared with the (heck lots in the rate of ga n and the feed 
required per unit of gain tliese additions proved beneficial. The calculated 
profits over feed costs were al.'^o relatively high in the three lots. 

Protein supplements to corn in dry lot for fattening pigs, 11 (j. Goubey 
and A. L. Dukant Carohtta {S(o. Bui, {BUG}, pp. ii Bf, juj, i).— This 

bulletin reports the results of three experiments iu which the etheiency of 
various protein supplements to com was compared. All tiiree exiieriuients 
were similarly conducted with 6 lots of apjiruximateiy 10 pigs, ranging in 
average weight from 62 to 75 lbs. per head. The supplements compared were 
tankage, fish meal, soy bean oil meal, jieauut oil feed, soy bc^au oil meal and 
fish meal, and peanut oil feed and fish meal. The proportionate amount of 
supplement and eoru fed was varied with the age of the pigs, but was similar 
in all three experiments. 

The combined results showed that the pigs on corn and tankage made an 
average daily gain of 1 61 lbs. i)er head and reipdred 369 lbs. of corn and 38 
lbs. of tankage jjer 100 lbs. of gain to reach an approximate market weight of 
200 Ihs. With the supplement of fish meal tlie pigs made an average dally 
gain of 1.87 lbs. and required 323 lbs. of corn and 50 lbs. of fish meal per 100 
lbs. of gain, reaching the required weight in 72 days. Gains of 1.46 lbs. per 
head daily were made by those pigs receiving soy bean oil meal, and the feed 
consumption per 100 lh.s. of gain was 350 lbs. of mrn, 59 lbs, of soy bean oil 
meal, and 01 days were required to attain market weight. With the peanut 
oil feed the average daily gain was 1.28 lbs., and 359 lbs. of corn and 103 
lbs. of peanut oil feed were required per lOO lbs. of gain. With the combina- 
ti(m of soy bean oil meal and fish meal the required weight was reached in 72 
days, the pigs making an average daily gain of 1.88 lbs., and requiring 309 
lbs. of corn and 24 lbs. each of soy bean oil meal and fish meal per 100 Iba of 
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gain. The required market weight of 200 lbs. was also reached in 72 days 
by the pigs receiving the supplement of peanut oil feed and fish meal. The 
average daily gains made by the pigs on peanut oil feed and fish meal were 
1.84 lbs. per pig, and the feed requirement was 314 lbs. of corn and 30 lbs. each 
of peanut oil feed and fish meal. 

From these experiments it i.s concluded that fish meal is superior to tankage 
as a supplement to shelled corn for pigs fed in dry lot, but that vegetable 
protein alone is not as efficient as protein from animal sources. Soy bean oil 
meal produced more rapid and more economical gains than peanut oil feed 
(with hulls) as a supplement to corn. The combination of plant and animal 
proteins as supplements to corn proved more efficient than the animal proteins 
fed alone. Cases of stiffness and lameness were observed in the pigs receiving 
the corn and soy bean oil meal ration. 

Wyoming corn for pork, W. L. Qi avle {Wyoming Sta. linl. H8 {1926), pp. 
16, figit. If ). — This bulletin reports the results of three comparative feeding trials 
with Wyoming irrigated corn, Wyoming dry-land corn, and eastern Nebraska 
corn. In the first trial, which lasted 70 days, pigs averaging approximately 142 
lbs. made average daily gains of J.73, 1.70, and 2.00 lbs. on the respective types 
wlien sell-fed with tankage and alfalfa. In the second trial 53-U). pigs were 
f(d for 100 days and made average daily gains of 1..5.3, 1.44, and 1 31 lbs., respec- 
tively, on the different types of corn. In the third trial l()7-lb. pigs were fed 
for 84 days, making average daily gains of 2.01, 1.03, and 1.80 lbs., respectively. 

In two of the three trials it required from 3 to 7 per (‘eiit more eastern 
Nebraska corn than Wyoming corn to produce 100 lbs. of gain. Due to the 
iiigher price of the east(‘rn Nebraska corn gains were made at a relatively 
cheaiK^r rate on the Wyoming corn. It is concluded from those hog-feeding 
trials that Wyoming corn is at least fully as efficient for pork production as 
coni from eastern Nebraska. 

('hemical analyse.s of the throe types .showed that the differences in the mois- 
ture content of Wyoming <’orn and eastern N(4)raska eoni were practically 
negligible, notwitbstaiuling the common belief which (‘xists that Wyoming ct^rii 
usually C(mtaiiis more moisture. 

Fattening pigs with rye, (1. W. Mokgan and C. N. Aknetit {Montana Sta. BuL 
192 {192i)), pp, 19, figs, 7). — Tlu‘ results of 4 tests of winter fattening fall pigs 
and 3 tests of fall fattening spring pig.s by self-feeding grain rations of barley 
or rye alone, or mixtures of these 2 giauus in equal parts, or 3:1, or 1:3 are 
reported. Seeoiul or third cutting alfalfa hay was fed as a supplement in all 
the experiments, except that during the last 40 dtiys of the first winter feeding 
trial the pigs received tankage. The fall pigs varied from 35 to nearly CO lbs. 
in weight at the iK'ginning of the different exj)eriment.s. The average initial 
weights per pig in the 3 ex^xudments with spring pigs were 122, 07.5, and 77 lbs. 
The feeding piriod was continued in all the experiments until the pigs averaged 
apj)roxiinately 200 lbs. in live weight. 

The combined results showed that (,he highest daily gains were made by fall 
pigs on the ration of 25 per cent of barley and 75 per cent of rye, and the 
smallest dally gains were made when barley or rye w^ere fed alone. The spring 
pigs made the largest average daily gains on the mixture of eMjual parts of 
barley and rye. W^ith one exception the feed required ix*r unit of gain by both 
fall and spring pigs decreased as the proportion of rye in the grain mixture 
was increased. 

It is xminted out that the pigs finished on the rations containing barley were 
In better condition and carried more fat than those finished ou rye, but local 
butchers preferred the rye-fiuished animals because of the greater proportion 
<»f lean to fat in the carcass. 
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Fillies made good growth on soybean ration (Illinois St a* Rpt. 1925^ p* 
72f ftp, 1), — Draft fillies fed approximately 1 11 ». of soy-bean bay, 1 lb. of sheaf 
eats, and 0.25 lb. of grain per 100 lbs. daily for 140 days gained at the rate of 
1.45 lbs. per day in an experiment oonducted by J. L. Edmonds and 0. W. 
Crawford. 

[Feeding and nutrition experiments with poultry at the Illinois Station] 
(Illinois Sta, Rpt. 1925, pp. 77-88, figs. 8). — Tlie results of the following experi- 
ments are bri(‘lly reported: 

Study composition of gains made l)g ehirlcns. — In conliiuiing the study by 
H, H. Mitchell, T. S. Hamilton, and L. E. Card of the changes in the composi- 
tion of White Plymouth Hocks during growth (E. S. 11, 55, p. 609), 10 fertile 
eggs were dissected and analyzed on each day of incubation from the fourth 
to the twenty-first days as well as fresh eggs and chicks of from 1 to 8 days 
of age. The results showed tliat the dia^d weight of the embryo increased 
rapidly at about the twelftli day of incubation, reaclung a maximum on the 
sixteenth day, and was followed by a retardation in the rate of growih on 
the seventeenth day. During incubation the weight of the (‘ggs decToased 31 
gm., the weight of the dry substance about 6.5 gm , and the energy value about 
28 calories. A distinct transter of calcium from Uie sliell to tlie ein])ryo w^as 
indicated. 

Study vitamin deficiencies in poultry rations — In vitamin studies by Mi(ch( 3 ll 
and Card, 12 lots of 15 cliickcns each w('re f(*d on a basal ration of white corn, 
tankage, 3 ^east, cottonseed oil, and salt, which wa'> i>resumably low in the 
fat-soluble vitamins. Tlir(^o of the lots rcc(‘iv(‘d no other supplements, throe 
received heated and aerated cod-liver oil in place of the cottonseed oil (sup- 
plying D hut not A), three received 5 per cent of spinach (supplying A but little 
D), and three lots received untreated cod-liver oil (supplying A and D). Four 
of the lots, one receiviiig each type of ration, were* kept in a darktuiod room. 
Four similar lots were also kept in a darkeiu'd room but received 15 minutes' 
exiK)sure to ultra-violet light, and the other four lots were kei)( at the poultry 
plant and allowed direct exposiu'e to the sunlight. Those birds receiving the 
rations defieient in vitamin A or vitamin'- A and D died off rapidljg but those 
having access to sunlight livt'd longer and leadied heavier weights. Mortality 
was low in the other six !(>(s, but the birds ha^ing ac(‘ess to dirt'ct sunlight 
were in better condition at tlie concimioii of the exi>eriineut, as many from the 
other lots had deformed leg.s and feet, weak )(‘gs, and rougli feathers. 

It is concluded that the limiting deficic'my In (l)e lui'.al ration \vas a lack 
of vitamin A, and that the environment of the cliickcns kept at tlie poultry 
plant was more favorable for normal growth and devtlf^pnumt than were the 
conditions of the other lots kept at tlH‘ laboratory. Di'aths from the vitamin 
A deficiency resulted in most cases before o[)hllialinia deve!op(‘d. 

Energy 'i allies of farm cliiekrn fivilu si mi n d — hi tlie c(!urhe (»f tlie determi- 
nation of the net energy value.s of common faun feeds for chickens it was 
found by Mitchell that from 82 to 85 per'cent of Ihc' gross energy of corn and 
wheat was metabolizable, though the heating clTect of (h(‘«e foods on chickens 
seemed to be extremely variable and efforts were made t(» find the conditions 
responsible for tlie wide degree of variation. 

Heat produced in fasting chickens was found to increase for all teini>era lures 
lower than 55 to 70^ F., different chickens siiowlug (hfferent temperatures at 
which heat production was increased. 

Annual persistency in relation to winter and annual egg prodnetion, 
F. A. Hays and it. Sanborn (Massachusetts Sin. Tech. BuL 9 (1926), pp. 189- 
203, fig 7).— In continuing this series (E. S. ib, 55, p, 072), the correlaUon 
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between the number of days that the birds in the Rhode Island Red flock laid 
before the complete onset of molt and the following conditions related to pro- 
duction were as follows: The date that hatching commenced, — 0.2208 ±0.0137 ; 
age at first egg, — 0.G146 ±0.0000 ; weight at first egg, — 0.3225±0.0131 ; net 
winter rate, 4‘0.1835±0.0]41 ; length of winter pause, +0.1017±0.0182; total 
(lays broody, +0.0532 ±0.0209 ; winter production, + 0.4 551 ±0.01 15 ; and annual 
production, +0.7082±0.0072. The variability of llie birds for the various 
characters used Is indicatcnl in each case as well as the regression coefficients, 
and the correlation coefficients are further calculated f(»r each on the basis of 
the proportion of the population above or below the mean for each character. 

From the analysis of the data it is concluded that persistency is positively 
correlated to a greater (»r a less extent with early hatching, winter rate of 
laying, length of winter pause, winter j)roduction, and annual production, and 
is negatively correlated with the age at first egg, weight at first egg, and i)res- 
eiice of broodiness. 

The litter problem, D. C’. Kennard and L. B. Nettleion (Ohio Sta. Birno. 
BtiLf 11 (1926), No 6, pp. 229 237).— K^sentially a discussion of tlie use of straw, 
shavings, peat, and slag as litter for poultry houses, basisl on the n^sults of 
tests at the .station. 

Poultry keeping in back yards, M. A. Juju and A. R. Lee [U. Dept, Agr., 
Farmers' BuL 150S (1926), pp. //+2.9, figs. 26). — A revision of Farmers’ Bulle- 
tin 1331 (E. S. li., 49, p. 777). 

DAIRY FARMING— DAIRYING 

[Feeding evperinuuits with dairy cattle at the illinois station] (Illinois 
Sta. lipt. 1925. pp. 90-92. jigs. 2) ---The results of thn^e experinunits coudiicted 
by W. B. Ncn'cns are briefly reported. 

Thickly planted soy beans make best quality hag- -liny fia.m soy beans 
plant(‘(l thickly was found to have less coarse s(eiii>. and sinallor amounts of 
hay wvre refused than wiieii tlu' soy beaus were not st) Ihickbv idanK'd. 

Legume hays fill lune lueds (tf dav y coic.v --Miiieral supplements to rations 
including legume hays at the rate of 3 to 4 ])er of the etau*eiitra!e mixture 
were found to he too laxjitive, and 3 to 2 ]a'r eent oi mhunal supplenumts 
appeared to bi^ ad(Miiiatt\ Itlimn-al siij>pleiueiits to i at ions containing timothy 
hay and corn silage w’ere iiietTc'etive in j)rcvenung a more rapid decline in 
milk prodiietiun lhaii occurnal wdieii alfalfa hay was fed. There appears to 
be no craving for Umo by dairy cattle when receiving i at ions of legume hays 
and corn silage as roughage. 

Silages from uumature corn had low feeding value — The large southern 
varieties of lat(‘ maturing corn, (‘ontaining about 22 p(‘r cent of dry matter, 
produced silage of good keeping (pialities hut of low teeding value and palatfi- 
bility. An (*arly maturing prolific type of corn gave as large yields in dry 
matter as the southern varieti(\s. Acid determinations showed small differ- 
ences ill tlu^ silage from early and late maturing types, though an immature 
stmt hern coni produced silage of very low* pal liability for sheep. This silage 
had a sharp and slightly bitter taste. 

Feeding dairy animals, L. S. Corbett (Maine Agr. Col. Bxt. Bui. 164 
(1926), pp. ffS). — The principles of feeding are brie^.^ presented wdth special 
reference to dairy animals, together with the chief requirements of the feeding 
stuffs law, definitions of feeds, and other related information. 

Liberality and economy in feeding dairy cows, A. E. Perkins (Ohio Sta. 
Bimo. But, 11 (1926), No. 6, pp. 210-210. figs. 4). — A discussion of the economy 
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of liberal feeding for milk production based on data previously noted In Bulle- 
tin S34 (B. S. R., 41, p. 274). It is pointed out that high-producing cows should 
be fed liberally, but not all cows have sufficient capacity to utilize large amounts 
of feed economically. 

Experimental disturbances in the milk secretion of the cow, F. A. Davxp- 
sojr (Jour, Agr. Research [U. 33 (19^0), No. 9, pp. 873-885, figs. 5 ), — ^As 

was reported in a previous paper (E. S. R., r)2, p. 175), returning 300 cc. of 
milk into one quarter of a cow’s udder after milking dry at the Illinois Experi- 
ment Station markedly decreased the lactose content and amount of the milk 
produced and increased the fat, protein, and ash contents of the milk from 
that quarter in the first 2 or 3 subsequent milkings. 

Injections of 300 cc. of an isotonic salt solution of sodium and potassium 
chlorides and sodium and potassium citrates or an isotonic lactose solution had 
similar effects, but injections of 300 cc. of distilled water sliowed no regular 
effects. Leaving one-half of the milk in the udder aiq)eared to affect oidy the 
fat content, thus differing frcjin the influence of the injections of the milk or 
of the salt or lactose solutions. 

In discussing the results it is suggested, with reference to milk secretion, 
that during milking the secretory cells are gradually giving off their prodmds 
which are drawn away. This process lowers the concentration within the 
secretory cells to a point below that of the milk itself, so that when milk is 
injected there tends to be an absorption of the soluble materials by the cells 
which would affect the composition of the milk subsequently secreted. With 
milk left in the udder the concentration of solvents was not reduced within the 
secretory cells, absorption was limited, and tlie composition of the suhsetiueut 
milk was not so greatly changed. 

Official records as material for studying inheritance of milk and butter- 
fat production, M. H. Foreman (Jour. Dairy Sci., 9 (J936), No, 3, pp, 286- 
292 ). — The coeflicieiits of correlation between the initial and reentry butterfat 
records of 19 age groups of Guernsey cows and 33 age groups of Jersey cows’ 
and the initial and reentry milk records of 16 age groups of Ayrshire c<»ws are 
given as determined from studies in the U. S, D. A. lUireau of Dairying. 

The correlation coefficients for the Guernseys varied from 0.8591 to 0.3290 
and averaged 0.6005, for the Jerseys from 0.8116 to 0.3391, averaging 0.6071, 
and for the Ayrshires from 0.6445 to 0.0826, averaging 0.5021. The mean 
standard deviation and the coefficient of variation are given lor each age group. 
There was found to be a greater variability among the reentry records than 
in the initial records. With increases in tlie length of time l)etwi‘en the initial 
and reentry records there was some tendency for tlie correlations to he lowered. 

Environmental Influences are assumed to be the cause for the correlation 
coefficients not being 1 in the different groups. 

Good bulls and good foundation cows the source of better dairy cattle, 
L. H. Fairchild (Indiana Sta, DuL 299 (1926), pp, 20, figs. U ). — data are 
presented showing the influence which the Jersey and Holstein bulls iu the 
station herd have had in improving the average production of their daughters 
as compared with the daughters’ dams. The average milk and fat production 
of the several generations which have descended from the foundation cows 
of each of these herds are also given. 

[Experiments in dairying at the Illinois Station] (Illinois Sia, Rpt, 1925y 
pp. 91-^102 ). — The results of the following exi)€rlments are briefly reported: 

Borne ooMses found for poor pasteurization.— A continuation of the study of 
pasteurization by M. J. Prucha (E. S. R., 64, p. 374) has shown that the reasons 
for iueffkiient pasteurization under commercial conditions as compared with 
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laboratory conditions include the difficulty of heating every drop of milk to 
the proper temperature and for the full length of time. Leaky valves of the 
pasteurizing vat, foam on the milk, recording thermometers not registering cor* 
rectly, and valves in the outlet pipe not set sufficiently close to the vat were 
found to be some of the reasons for this condition. 

LUnes seem Vest neutralizers of cream acidity . — In studios by B. A. {Stiritz 
and H. A. Ruehe of various neutralizers for acidity of cream used for the 
manufacture of butter it was found that a better quality of fresh butter and 
a more thorough churning were secui*ed wulh a 5 per cent solution of soda ash 
or sodium bicarbonate and a 10 per cent solution of lime than with a stronger 
solution of these neutralizers. Soluble neutralizers reacted completely in 2 
minutes, while the calcium limes required 5 minutes, and the magnesium limes 
10 to 15 minutes. The amount of reduction of the acidity during pasteuriza- 
tion seemed to d(‘peiid upon the solubility of tlie neutralizer and upon the 
formation of carbon dioxide gas which was driven off by heat. Soda ash 
increased the amount of tlie fat lost in the buttermilk, while sodium bicarbo- 
nate and tlie limes gave a more exhaustive churning. None of the neutralizers 
used improved the quality of the fresh butter, l>ut when used separately they 
gave higher scores than when two were used together. When soda ash was 
used in the neutralizer, either by itself or with lime, the butter was of a 
higher quality at the start, but did not hold up as well in storage as butter in 
which sodium bicarbonate was used as a neutralizer, and rancidity frequently 
developed in storage from butter in which soda usb had been used for neutral- 
izing the cream. 

Butterfat Joss from iiicomylvte eliuminy reduced.- Studies of th (3 possibilities 
of reducing the amount of fat lost in the buttermilk by iluehe and Stiritz 
sho\\ ed that the adilitloii ijf 1 p(^r cent of salt to the cream before churning was 
effective, a small amount, 0 2 to 0.3 per cent, of which was incorporjited in the 
butter. The addition of hydrochloric acid to the cream before churning was 
more effective than scHliuin chloride and did not a}>pear to increase the total 
acidity of the butter. A cuinbiuatlon of the two prodints was more effective 
tiian w’hen either was used alone. It wais not possible to reduce the fat content 
of huttennilk from maitralizcd cream below an avtTage of approximately 0.5 
per cent. The use of disodium phosphate, sodium citrate, or thorium nitrate 
jiroved ineffective in dc'creasing the fai contiait of buttermilk, and oleic acid, 
hecaiLSe of its deteriorating effect on the quality of the butter, was unsatis- 
fuclory. 

Butter quality depends upon that of cream.— The.^e investigations conducted 
by IT'ucha and J. M. Ih anmai have indicated that the keeping quality of butter 
is largely dependent ui>on the quality of (he cream from wliich the butter is 
made, due to the relation of bacteria to the deve lopment of flavors in butter. 

Previous tests on ice cream quality confirmed. -In studies by A. S. Ambrose 
and P. II. Tracy of the effect of various ingredients on the quality of the ice 
cieam produced, it was found that those ice creams having a low' acid content 
had a smoother texture and a greater resistance tlian those with a high add 
content. The lies! flavor W'as obtained wiien the acidity ranged from 0.1 to 0.2 
per cent. The addition of dehydrated egg yolks produced a smoother texture 
and greater resistance, but the flavor was objectionable to many, and a similar 
texture and resistance could be obtained by the addition of milk solids. The 
source of milk solids was proven of considerable importance. Homogenization 
the ice cream mix produced a more desirable product, having somewhat the 
same effect as the use of additional milk solids. A low overnin usually gave 
a smoother texture and increased resistance. When the ice cream was drawn 
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from the freezer in a very soft condition it tended to become coarse In texture 
on thickening. 

Best methods determined for counting dacterin. — Studies by Priiclia of the 
methods of making determinations of the bacterial content of milk for different 
purposes indicated that the reductase test was probably best suited for grading 
raw milk as received at the milk plant from fanners. The direct-count method 
may also be used for this purpose, but for commercial plant control and for 
the examination of milk as delivered to the consumer the plate method appeared 
to be best suited. 

[The preparation of Laciohurillns aridopJnlns inillc] — In attempts by 
Prucha to prei>are acidophilus milk under commercial conditions the best re- 
sults were obtained by inoculating the milk with a pure culture of L. aeidophilus 
in from 3 to 6 per cent concentration, incubating at 100" P. until the acidity 
reached from OG to 0.7 per cent acid, cooling to 40 or 50" to arrest bacterial 
growth, and shaking with 1 per cent of fat. It is stated that the milk when 
thus prepared and stored at a tempei-ature of 40" or lower can be kept 2 or 3 
days without whoying off or detendorating in flavor. 

The number of cells in cream, skim milk, and separator and centrifuge 
slimes, R. S. Breed {New York Si a. Ciic. 88 { 192(1), pp, 7). — Determina- 
tions of the cell contenis of cream and of (bfferent portions of the milk when 
separated by gravity, by sei)arators, and by c(mtrifnging showed that gravity- 
raised cream contained large niimlxn's of cidls. Cream caused to rise by slow 
speed centrifuging contained s<nne\\hat ^iiialhu' numbers of the c(*lls in the 
milk, but cream obtained by separators was practically iroo from cells. The 
skim milk produced by any of the metluxis coidaiiied f(‘\v cells, as they either 
rose with the cream or wore precipitated in the .'-('i>e] aUa* slimes. 

The centrifuge slimes olitained in S((*^^art-Slack tulx's were vaiiable as to 
the relative amounts of the total cells in the milk which th(\y contained. 
Trommsdorff tubes were efliciont for mea.'^uring the aiiKaint of slime, but as no 
definite relation between the cell coii({jit and the amount of slime wa.s estab- 
lished they were inefficient for dtdermining the numbci's of cells present. 

Cream separators oiicrated under normal conditions precipitated practically 
all of the cells present in the milk. 

Produce clean milk, C. N. SnEVARDsoN (Coio. A or. Co/. Evt [BuL] 2Iio~A 
(1925), pp. 12, figs. 9). — A brief p<»pular account of the more important factors 
influencing the production of clean milk. 

Practical dairy tests, A. D. Burke {MHiianlce: Olsen Pub. Co., 1926, pp. 
219-\-W, fig. 1 ). — This book gives outlines for conducting various chemical 
tests of milk and dairy products. 

Some factors influencing the keeping <]uality of butter, I). J. Uetiep 
(Union So. Africa Dept. Agr., Sci. Bill. Ifid (1926), pp. 22, figs. S). — This deals 
with the effect of bacterial contamination, acidity, and other factors on the 
keeping quality of butter, im-luding data from vai ious oxi)erimentK related to 
the improvement of the quality of Imtter tlirough pasteurization and neutral za- 
tion of the cream. 

Peroxidase as a factor in butter deterioration, L. S. Palmer and M. M. 
MllfLEE (Jour, Dairy Sci., 9 (1926), Nik 3, pp. 212-215). — The results of an’ 
experiment at the Minnesota Experiment Station are presented in which a 
peroxidase solution concentrated from horse-radish roots was added to both 
sweet and ripened pasteurized cream. TIh^ butter made from the samples con- 
taining peroxidase showed no differences in composition as compared with 
check samples even after storage for 11 months at room temperature or at 0® C. 
T^ts for peroxidase throughout the storage period were positive for the samples 
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to which this substance had been added. These results Indicated that peroxi- 
dase is not a direct cause of butter deterioration. Pasteurization enhances the 
keeping quality of butter by the elimination of agents causing deterioration 
other than peroxidase. 

Microscopy of cheese [traus. title], O. Laxa {Shorn. C'eshoslov. Akad. 
Zem^del. {Ann. Czechmlovak Aend. Agr.), 1 (i.926‘), 7, pp. ^7-65, figs. 32; 

Fr. ahs., p. 65).— The microscopic appearance of various tyi)es of cheese is 
described and illustrated. It was found that the structure of cheese depends 
upon the quality of the milk used, the kind of coagulation, and the method of 
manufacturing and rifKming. 

Cottage cheese, P. S. Lucas {Michigan Sta. Circ. 07 {1926), pp. 10, figs. 3 ). — 
General directions for tin* manufacture of cottage cheese and various modified 
types are given. 

VETERINARY MEDICINE 

A text-book of patliology, F. Delafield find T. M. Prudden, rev. by F. 0. 
Wood {New York: Wood rf Co.. 1925, 13. ed., rev., pp. F/+i55.}, pis. 18, 

figs, 8tO). — This is nnoth(‘r revised edition of the work previously noted 
(K. S. K., 50, p. 180). 

Chemical pathology, H. G. Wells {Philadelphia and London: W. B. 
Saunders Co., 1925, 5. ed , rev, pp. 790 ). — This is a revised and reset edition of 
the ’svork previously nol(‘d (K 8. R , 45, p. 381). 

The National Formulary {[ Baltimoi c] : Atner. Phaim. Assoc., 1926, 5. ed., 
pp. JLI+5Jt5 ). — This fifth edition (K. 8. R., 30, p. 378), prepared by the Com- 
mittee on National F(irniulary of th(' American Pharmaceutical Association, is 
official from July 1, 1030 

The dispensatory of the United States of America, 11. C. Wood, C. H. 
LaWatx, II. W. Yoi ncken. J F. Axderson, and 1. Griffith {Philadelphia and 
London: J. B. Ltppineoii Co, 1916, 21. ed., rev., pp. XXX 1792) . — This thor- 
oughly r(‘vi>('d and partly rewritten edition (E. 8. R., 39, p. 884) is based 
upon the tenth revision of tlu* United States Pharmacopoeia (E. S. R., 55, p. 
473), the Nati<»nal Formulary above noted, and the Rritish Pharmacopoeia. 
Following ail explanatory intrcaluction, a list of abbreviations, and the texts 
of the Food and Drugs Act and the Harrison Narcotic Act, the three parts of 
this work deal with (1) drugs rccogiiizid by the United States Pharmacopoeia, 
the Pharmacopotia of Great Britain, or the National Formulary (iijl 1-1179), 
(2) unofliciul drugs (pp. 1181-1531), and (3) matters included in the General 
Te^ts, li'oces^es, and Api>aratus of tlu* II, 8 PharmacoiH)eia and the Appendix 
of tlie British liiarmaeopoeia which are not given elsewhere in the volume, 
together with a collection of formulas for reagents used in the examination 
of urine, bloiHl, etc., wliicli is an amplification of the Diagnostical Agents and 
Clinical Tests of the U. 8. IX (pp. 1533- IG 19), and preparations of the National 
Formulary (pp. lGr)()“1689). 

[Livestock disease investigations] {Illinois Sta. Rpt. 1925, pp. 67 68, 76, 
77, 84-88, figs. 5). — In studies by R. Grabani, B. A. Tunnieliff, and E. R. Prank 
of avian tuberculosis in market pigs, tbe glands of 1G3 tuberculous swine origi- 
nating in 27 counties, detected among G,041 hogs in 85 carloads, were investi- 
gated. Of the 02 animals the ^glands of w hich w’cre typed in guinea pigs and 
chickens, 82.2 per cent w^ere avian, 11.2 per cent avian and mammalian, and 
6.4 per cent mammalian. The accuracy of the laboratory tests, checked by 
inspection of the farms from w^hich the tuberculous hogs had been shipped, 
suggest the probability that avian tuborcuU»sis in swu'iie is being perpetuated in 
these animals Independently of continuous direct exposure to infected fowls, and 
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further ^that the avian infection may be found to be transmitted from pig 
to pig, 

A brief reference is made to further studies of inheritance of resistance in 
the offspring of hogs naturally resistant to hog cholera (E. S. R., 54, p. 877). 
The progress of immunization work with suckling pigs, conducted under practical 
farm conditions by Graham and Tunnicliff, is summarized. Only a small 
percentage of pigs given serum and virus while sucking succumbed to cholera 
several months later when they were exposed to the disease, but dolinite 
conclusions regarding the practicability of immunizing suckling pigs can not 
be drawn until further work has been carried out. Experiments started during 
the year by Graham and Tunnicliff in cooperation with W. E. Carroll show 
that pigs in lots free from roundworm infestation gained faster and appeared 
thriftier than hogs on infested lots. A comparison is being made of pigs kept 
on clean pastures with others raised on pastures infested with swine parasites. 

Bacteriological examinations made of the nougravid uteri and ovaries of 
sows infected with Bacterium ahortum (Bang) by Graham and Tunnicliff sug- 
gest that naturally infected females may harbor the virus of the disease in 
the reproductive organs for an indefinite period, thus differing from cattle, 
in which the virus is eliminated from the uterus of the aborting cow in from 
6 to 8 weeks following abortion. Pigs fed virulent cultures of B. ahortum were 
found to be harboring the organism in the testicles several weeks later at the 
time of castration. It is pointed (»ut that febrile diseases appear to be 
responsible for some cases of abortion in swine. 

In immunity studies of hemorrhagic septicemia by Graham, Tunnicliff, and 
Prank, it was found that rabbits and guinea pigs injected with the artificial 
aggressin resist artificial infection more consistently than following bacterin 
injection. The resistance produced by artificial aggressin, however, is neither 
dependable nor eoiisistent measured by laboratory methods. Attempts by these 
authors to develop an exi>erimenlal antitoxin for the prevention and treatment 
of Olostridium holulinum type C food poisoning w’ere commenced. 

A comparison made by Prank, W. G. Kammlade, and A. K. Mackey of carbon 
tetrachloride with coi)per sulfate treatment in removing stomach wa)rms from 
sheep showed tlio former to be the more eflicient. The dose consisted of a No. 
11 caiisule cfjntaiiiing 5 cc. of the carbon tetrachloride and as much dry 
magnesium sulfate as it would boH. 

In work by Graham, Tunnicliff, and Frank (E. S. R., 54, p. 380) during 
the year 54,519 fowls In 407 flocks from 64 counties were given the agglutina- 
tion test and 11.71 p<?r cent found infected with bacillary wdiite diarrhea. In 
connection with the routine apidication of the agglutination tost, a comparison 
was made of the accuracy of 1 to 10, 1 to 50, and 1 to 100 dilutions, and 
the results Indicate that the 1 to 10 detects the highest percentage of reactors, 
or 4 per cent more than the 1 to 50 dilution and approximately 9 per cent 
more than the 1 to 100 dilution. This comparison of the different dilutions 
led to the adoption by the station of a 1-tuhe test using the 1 to 10 dilution. 
A comparison was made during the past two years of the agglutination test 
with the intradermic test with more than 5,(K)0 blood samples. Pullorin was 
lnjecte<I intradermally into the wattles of fowls tested, and, w^hile definite 
information was not obtained, the results have not eliminated pullorin as a 
diagnostic agent for the disease. 

A brief reference is made to further work by Roberts and Card on the 
breeding of chickens in an effort to establish strains resistant to badllary 
white diarrhea (E. S. R., 54, p. 380). Though definite conclusions can not yet 
be drawn, 53 out of 335 day-old chicks were found resistant to the disease. 
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Stuclies by Robefts and G. A. Lindsey of the effect of Fowler^s solution upon 
animals indicate that those receiving the solution are more susceptible to dis- 
ease than untreated animals. 

[Work of the veterinary division], W. G. Freeman (Trinidad and Tobago 
Dept. Agr. Rpt. 1025, pp. 21~S0). — An account of the occurrence of and control 
work with infectious diseases of livestock. 

Report of proceedings in Northern Ireland under the Diseases of Ani- 
mals Acts with returns of the exports and imports of animals for the 
year 1024, P. W. Emeicy (North. Ireland Home Off., Rpt. Proc. Diseases Anim. 
Acts [e/c.], pp, 2'f). — This is a report of the chief veterinary officer for 

tlie year 1924, with appendixes including statistical data on diseases among 
animals in Northern Ireland, exports and imports of animals, etc. 

Rejiort of tlie viTerinary oflicer for the year 1024, C. R. Tuebkt (Fiji 
Dept, Agr. Ann. Rpt, J92/i, pp. 8-12) . — This report includes a discussion of the 
diseases of livestock in Fiji and control work conducted. 

Animal diseases rc^giilations with notes on diagnoses, F. E. Lionnet 
(Mauritius Dept. Agr., (len. /sVr. Bui. 34 (1026). Eng. ed., pp. 24)- — ^Tlils bulletin, 
which replaces one previously noted (E. S R, 37, p. 7S0), presents the text 
of the revised ordinance and of the new rules made thereunder. 

Does the iiesh of animals suspected to be infected by foot-and-mouth 
disease form a source of danger for the spreading of virus? L. F. D. E. 
JjOURrxs (If/. Rev, 6 {>'1^6), No JJ, pp 005-if08}. — The experiments here 
reported by the director of the Netherlands State Serum Institute at Rotter- 
dam, three of which are described in detail, show that the virus of foot-and- 
mouth disease is paiticularly sensitive to the acids formed during the process 
of the ripening of the llesh. The work is considered by the author to in- 
dicate that there is no danger of the si)read of foot-and-mouth disease in the 
llesh of animals slaughtered in the incubation period of the disease, nor even 
in that of aniiuals killed in the eruptive stage of the disease. It w'as not 
possible to infect other animals with the flesh of sick animals 48 hours after 
the latt(‘r had been killed. The virus of foot-and-rnouth disease died within 
24 hours in vitro wdion mixed with meat juice. 

Reference is made to investigations made* by Schl<>gel in the State laboratory 
at Rheims concc'riiing the prevalence, the resistance, and the destruction of 
the virus of foot-and-mouth diM*ase in the skeletal muscles of dlseUvSed guinea 
pigs. In these exiieriments Schlogel used the flesh of 9 diseased guinea pigs, 
which were infected by virus from the seven-hundredth guinea pig genera- 
tion. All check guinea pigs injected with the serum of the killed animals 
got the disease after 21 hours. The expeiiments are considered to prove that 
the virus can he piesent in flesh from diseased guinea pigs, but, by formation 
of acid, the virus is killed in every case within 18 hours. An editorial dis- 
cussion of this w'ork follows (p. 999), 

A case of typhus-like fever following tick bite, R. R. Spencer (Pub. 
Health Rpts. [V. «,], 41 (1026), No. 45, pp. 2528, 2^^24).—The author reports 
upon a ease at Norfolk, Va., of typhus-like fever following a tick bite, the 
clinical aspects of which, in nearly every detail, suggested typhus fever, al- 
though it wuis not supported by the laboratory flndiugs. Failure of the serum 
to agglutinate Bacillus proieus Xt» and the negative results of animal inocula- 
tion do not, however, exclude typhus fever. The patient had been bitten in 
several places by a tick which came from a calf hide shipped from North 
Carolina or Virginia, and similar ticks were secured and proved to be 
Amblyomma amerioanum. 

On the toxic action of sarcosporidiotoxin and its serological study 

[trans. title], S. Sato (Jour. Japan. 8oc. Yet. Sci., 5 (1926), No, 1, pp. 25-87; 
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En0, pp, 32-S7). — ^This contribution from the department of pathology and 
bacteriology of the Keio Medical College deals with the materials and method 
of extraction of the toxin, the properties of the sarcosporidiotoxin, toxic action 
of the toxic principle, and an immunological study with the toxin. It was 
found that rabbits may be highly immunized by repeated injections of the toxin. 

Tumors of domestic animals, It. J. Fokmad (U. Dept. Apr. Bui. UHO 
(1926), pp. 40). — In this account the author deals first with the etiology of 
tumors, including the constitutioual dyscrasia or diathesis theory, the mechan- 
ical or irritation thi'ory, the “embryonal rests” or preformation theory, the 
theory of nervous influence, and the parasitic theory. This is followed by a 
discussion of the classification of neoplasm*^ (1) by nature, (2) by structure, 
and (3) by shape. Nomenclature is next briefly considered, followed by an 
extended discussion of tlie various tumors. 

A promising treatment for infectious abortion, F. It. Edwards and J. 11. 
Coffman (Georgia }<ta. Press BuL 2B2 (1926). pp. 2; also in Jersey Bui. and 
Dairy World, 45 (1926), 46, pp. 7971, 2002; North Amcr. Vet., 7 (1926), No. 

12, pp. 31, 32). — This is a progivss report on work at the Georgia Experiment 
Station with acrdlavine (diamino-melliyl-acridinium chloride hydr(K*bb>ride) , 
The cows used in the ('xperiment had all aborted on one or mon* occasions and 
had all givoji positive reacli(»ns to the agglutination test in diluti(»ns ranging 
from 1 to 50 to 1 to 500 and higher. Three successive intravenous inject ons 
of the acriflavine in physiolog'cal saline solution, in dilutions of 1 to 500, 1 to 
350, and 1 to 200, respeelivt ly, were given one week apart. The cows were 
divided into three groups of two each, and those :n the first group re(*eived 
100 cc., the* second 150 cc., and the third 200 cc. of the s(dntion at each injec- 
tion. Three tests of the presence of the disease in the experimental cows were 
employed, (1) the agglutination test of the blood sera of the cows, (2) the 
intraperitoneal injection of milk from the cows into guinea p‘gs, and (3) the 
calving records of the cows. It w^as found that within one year after the 
work >vas started the reaction of the blood from one of the. cows gradually 
became less markedly positive, and in H months it was negative to the test. 
The blood from all other cow’s was gradually losing its power to agglutinate 
the organ'sm. 

“The calving record is perhaps the most important of all from a practical 
standpoint. All cows rec'eiving the two larger doses have bnd and produced 
normal calves following a normal gestation period. Tw^o of these cow\s had 
previously become noribreeders from tlie disease*. The two cow's in the group 
receiving 100 cc. of the solution were nonbreeders and did not breed following 
the treatment. This wa)uld seem tg 'ndicate that large doses of the chemical 
are necessary. Tlie u^e of acriflavine had no apparent bad effect on the cow^s 
except to reduce the flow of milk for a few days. Swellings were produced 
along the jugular groove and persisted for some time. This swelling was 
probably due to a needle of too large caliber being used for the first injection, 
allowing a slight le akage at the point of puncture in the vein. These swellings 
appeared w thin a few hours after the injection of the acriflavine, and, while 
they remained for some time, they did not seem to cause any physical reaction 
of the animal.” 

The problem of an obscure hemorrhagic disease In cattle, E. Records and 
L. R. Vawter (Nevada Bta. Ilpt. 1925, pp. 10, 20). — This Is a brief account of 
the work which led to the discovery that a new organism, described as Olosiri- 
4ium,henwlyticu8 hovirs, is the cause of this disease of cattle In Nevada. It 
has also been found possible to isolate the causative organism from the blood 
rtJream of clinical cases of the disease during life in sonie instances. X>uring, 
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the year the preparation and n«e of a lesion fluid substance similar to black- 
aggressin as an immunizing agent was thoroughly tried out but was found 
to be of po value. Preliminary tests of culture filtrates for the same purpose, 
however, yielded very promising results, and it is thought that a reliable 
immunizing agent will b(; available for field use within a year. It is stated that 
the serum for the treatment of natural easi‘H of tlie d'sease has now reached a 
high state of efFicionoy, recovciy running about 75 per cent as against about 
100 per cent of deaths ui cases not nreiviug tlie serum. An account of the 
work, by Vnwter and Records, has betui noted (E. S. R, 54, p. 677). 

The etiology of tuberculosis in relation to satisfactory immunization 
in cattle, J. J. Thomson (Ann, P i elect t-Thow.wn Research Lah., 2 (J926), No, 5, 
pp, — The author finds that if treatinont is given over two generations 

immunization is possible in all cases, with the (exception of offspring of cows in 
111 health. His work indicates a partial immunization of the dam and an 
immunization of the sire so that he will ]^ass all tests for n long period. 
He con^^iders immunization quite feasible in one generation, but less suc- 
cessful pi’acticaily because calves from stock which is not immunized require 
far more feeding and care than those bred from cows and bulls rendered 
resistant to tbe disease. 

The chemotlu^rapy of surra of horses and catth' in India, J T. Edwakds 
{./our. Cofupar, Path, and Ther, 39 (19^0, Nos, 2, pp, S3-//2, 2: S, pp. 

139-201 y fig. t). — Til tliis progress reiwirt it was found that <nitl)r(\aks of surra, 
which oecasioriady occur in India, uith higli mortality, particularly among 
hurfaloes, are easily cheek(‘d by intrav(*nous injeetlons of relatively simple tryp- 
aiio(a(ial agenrs. sindi a<5 tartar emetic or lu-nuiili ])]iospl!ate. Single injec- 
tions usually sufllee. A suitable therapeutic dose of tartar emetic is r> cc. of 
an m/ 10 per cent soUition y>er 100 lbs. body weight. The treatment does 
not destroy the whole of tlu' trypanosomes- in tlu' iinimars system, some per- 
sisting thereafter in a latent ‘dtite of activity, apparent 'y iinhTinitely. The 
results o])taiiuMl after trf'atmeiit with tryparsainid(‘ do not ai>pear to be appre- 
ciably siperior. 

In e(pnnes it wiis found that the r(‘'-u]t- oldaiiied by tbe application of 
Rayer 1205 surpass those obtainable by otlu'r naHheament^ A suitable thera- 
peutic dose for intrasenous admiiiistrr.tion is r> 'im in 10 per cent aqueous 
solution piT 1,(KK) lbs. br)dy wtight. Tartar (‘meti<‘ cone's next in value to, 
though far behind. Bayer 1205 Bismuth coinp<nind"' would appear to have 
mucli tlie .saiiK' (tluamh s<'in(wvhat I(‘ss in'Kmu* and much iC'-s etlicacioiis) 
action as the clKUuically ndated antimony preparations, studit'd in the form 
of tartar emetic. Tryparsainidt* proved disaptiointing in the r(‘suUs o))taiiied. 

A list is given of nd’enauavs to the geiuu'al literature ou Bayer 205, tartar 
emetic, tryparsamidc, and hisiniith compounds. 

Training the dog, A. O. Bl\tk (Danridr, Ind : Daunllc Pub. t'o , 1926^ pp. 
JIS, ph. 12). — This is a practical account 

Experimentid researche.s on the variolous, dii>htheric aiTedion of fowls, 
.T. Vekoe (Recherches E.rpchmcniales .sur VAffcclum Diphfcro-Vanolique des 
Oiscaux. Ihmlo'usc: J. Bonnet ^ 1920. pp. 2S0 : rev. in North Amcr. Bet, 7 (1926), 
No, S, p. (j4 ). — Tliis nu)Hographi(‘ acconnr incluih‘S a complete chronological 
review of Investigations of the disease since 1868. 

Studies of fowl pest, I [trnns. title 1, W. PFrNNTNCKR and E. Metzger 
(Schioeiz. Arch. Tierheilk., 68 (1926) ^ No. i, pp. 2- 2/).-— This first contribution 
deals with the natural and the exjicrimental infect ion. 

Studies of fowl pest, n [trims, title], W. Peenntncjer and Z. Fintk (Centbl. 
Baht, [etc.], 1. Abt., Grig., 99 (1926), No. 1-S. pp. 1i5-t53, figs. 2).— This second 
paper on the subject above noted is a centribution to the knowledge of the 
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histological changes in the central nervous system* based upon studies of the 
brain of 8 spontaneous and 17 experimentally infected fowls. 

A coryne-bacillus as a cause of abscess in the feet of hens, Y. Kawamura 
(Jour. Japan, Soc, Vet, Sci., 5 {1926) y No, 1, pp. 21-24; Jap. ahs.y pp. 23y 24 )- — 
Cases of this affection of fowls, due to Hiaphylococvus pyogenes aureus, were 
first reported by Kaupp in 1921 (E. S. It., 45, p. 888). Investigations at the 
veterinary laboratory of the Ministry of Agriculture and Forestry at Nishiga- 
hara, Tokyo, led to the isolation of a coryne bacillus and the production of 
necrosis by inoculation of pure cultures into the soft structure of chicken soles. 

AGEICUITURAL ENGINEEBING 

[Agricultural engineering studies at the Illinois Station] {Illinois Sfa. 
Rpt. 1925, pp. 129-143, figs. The progress results of a number of studies on 
different features of agricultural cnginc'ering are brk^fly summarized. 

In work on tandem hitches, A. L. Young has found that short levers should 
be avoided, esi>ecially when u.sed to distribute the pull between the front and 
rear horses, and that in working out 4-3 and 4-^1 teams on 3- bottom plows such 
side draft as must be taken by the team should, for (he most part, be placed 
on the lead horses. Supporting (he front evenor and the lead rod when turn- 
ing at the end has not been found so important a factor as it might appear. 
It is considered doubtful that on the averaue farm a team should be strung 
out more than the length of two horses. The pulley has been found to have 
some advantages as an evener between the front and rear hors(‘s. 

The work on the drying of soft eorn by \V. E Xinrlison, K. W. Lehmann, and 
R. C. Kelleher has indicated that in general drying forced uidieated air 
is a slow and costly process when the temperatun* is low and the humidity is 
high. 

Data are also reported on the use of ele(*lrn*ity in aj^riculturo, the develop- 
ment of electric water systems, 2-chamber se])lie tanks, j)low draft under dif- 
ferent conditions, the development of terracing practices. ma<'hines used in 
soy bean growing, and thn*sher adjustments. 

Effect of the size of soil columns on the capillary rise of water, H. A. 
Wadsworth {Agr. Engin., 7 {1926}, No. 6. p. 209, fig 1). — Studies conducted at 
the California Exi>eriment Station upon the rate ol capillary rise of water 
through soil masses of varying cro.ss section are briefly reported. 

The results indicate that within certain limits the capillary rise which may 
be expected through soil mass(‘s becomes greater as the (*ross seidion becomes 
greater. This was true for sizes up to 25 sq. in. In cross section. Beyond this 
limiting size, an increase in area did not result in a significant increase in rate 
of rise. 

Intensive soil samples taken from carefully selected points within tlie soil 
mass indicated that points in the same liorizontnl plane carry about tlie same 
moisture content. There w^as no indinitiou of a concentration of moisture 
within the center of the cross section nor in the zone lying in immediale contact 
with the walls of the column. 

Centrifugal pump tests, II. E. Murdock {Montana Eta. Bui, 190 {1926), 
pp. 22, figs, 15). — Data from tests of a number of horizontal and vertical 
centrifugal pumps are reported and disemssed and the test methods d(>scribed. 

Water works practice (Baltimore: MHUiams d Wilkins Co., 1925, pp, XX+ 
190, figs, 50). — ^This is a manual of information on water works practice, issued 
by the American Water Works Association. It contains sections on collection 
of water, quality of water supply, treatment of water, distribution of water, 
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financing and management, and fire protection, together with an introduction 
and appendix. 

Action of sodium and magnesium sulfates on Portland cement, G. B. 
Shelton {Indu9, and Engin, Chem., 18 (1926), No, 8, pp, 854-856, figs, 2).^ 
Studies conducted at the University of Saskatchewan on the effect of sodium 
and magnesium sulfate solutions on commercial and white Portland cements 
to determine the action on Portland cement clinker and on its compounds taken 
separately are reported. 

The white Portland cement was made hy heating to a high temperature an 
Intimate mixture of powdered marble, alumina, and flint in the proper projior- 
tions contained tricalcium aluminate, tricalcium silicate, and /^-dicalcium sili- 
cate. Its reactions differed from those of commercial cement when both were 
similarly treated with solutions of sodium and magnesium sulfates, one dif- 
ference being in the api)earance of gypsum in the tests with crystalline com- 
mercial cement. The reaction products of white cement with sulfates were 
more like those of the pure cement constituents than were the products formed 
in the case of commercial cement. 

The difference in character of the hydrated cements was very apparent, fine 
sulfoaluminate needles being abundant in the hydrated commercial cement, 
while none were found in the white cement. The crystalline grains, as centers 
of gelatinous particles, lasted for a much longer time in the latter. The pres- 
ence of silicates seemed to have influenced the si)eed cf disintegration of 
hydrated tricalcium aluminate crystals, since in tlie tests with llie two varieties 
of cement ami solutions of sodium sulfate these crystals lasted for a mucli 
shorter time than they did in the tests witii pure hydrated trh alcium aluminate. 
i^olulions of magnesium sulfate were especially destructive in their action on 
crystals of hydrated tricalcium aluminate, regardless of the presence or absence 
of calcium silicate. 

The characters of the layers surrounding ery.dais of hydrated lime varied 
with the sulfate solutions used. In sodium sulfate the layers were apparent 
only on the edges of the lime crystals and were made up (d’ granular masses. 
In magnesium sulfate solutions the lime crystals were heavily enveloped, the 
coating frequently consisting of a transparent homogeneous layer as well as 
granular masses. 

The weight and lateral pressure of sunflower silage, H. E. Mukikk-k {Mon- 
tana Sta. Bui. 191 {1926), pp. 19, figs. 5). — Tests of the weight of sunflower 
silage and the pressure it exerts on the walls of silos are rciK^rted. 

The results showed that, when thoroughly compacted, sunflower silage 
weighs from one and one-half to three times as much as corn silage. Tlie 
lateral pressure on the walls of silos holding sunflower silage vras found to be 
much greater than it has been assumed to be for corn silage, and for tall silos 
it is more than twice as great. The deductions from these two findings are that 
a silo of any given dimensions will hold in the neighborhood of from one and 
one-half to three limes as much sunflower silage by weight as it will of com 
silage. The hooi>s or the reinforcing u.sed in building a silo for sunflower silage 
should be nearly double those used in building a corn silage silo. 

Tables and formulas are presented giving the sunflower silage capacities of 
various siases of silos and the methods of calculating the amounts of hoops or 
reinforcing needed in constructing such silos. 

Turn the switch — ^let electricity do the work, T. E. Hienton and K. Mc- 
Mahon {Indiana 8ta. Circ. 134 (1926), pp. [/]-f i6‘+[i], figs. 2}),— Popular 
information on the use of electricity in iiousehold and barnyard belt work is 
presented. 
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Tractor lug studies on sandj soil, J. W. Randolph {Agr. Engin.^ 7 (1926), 
No, 5, pp, 178-1 8i, figs. 8). — Studies conducted at the Alabama Experiment Sta- 
tion are reported, the purpose of which was to determine the laws governing 
the traction of wheeled tractors. 

The data presented cover a study of angle lugs with a sandy soil under 
laboratory conditions and includo only tho rea(‘1ion on the machine above the 
soil. They show that the greatest factor in the transmission of force from any 
lug is the complete utilization of the ar(>h action of the soil by the tractor. 
The resistance to shear wms found to deteriuine the tractive value of the soil. 
If the soil is confined by a rim causing arclt action, the shear area is increased 
by bringing the line of shear more nearly paralhd to the surface of the ground, 
the shear angle of unconflned soil being 45°. The compressing action of the 
rim not only Increases the arch action hut also the shear value i)er square inch. 

The characteristics of a tractor taken in the order of their jmi>ortance 
with reference to tractive value were found to I)c ( 1 ) the distribution of the 
weight on the driving wheels, (2) the deptli of lugs, (3) the width of lugs, 
solid or broken, and (4) the angle of the lugs across the rim. With a given 
width of rim the output was found to increase up to a maximum as the weight 
carried by the wheel was increased up to a certain iK)int. Beyond this i>oint 
the output decreased. With a given Aveight carried by a wheel the (mtput was 
found to increase with the rim width when the Aveight was sufiicient to force 
the lugs into the soil. Other factors remaining constant, output A\'as found to 
be proportional to the depth of lug Avitbin tlu' rang(' of lugs studied and varied 
but slightly with the width of lug. 

Different types of lug were found to have advantages under dilTerent soil 
conditions. A solid angle iron lug Avas be^^t in loose soils liaving slight arch 
action. Where there was appreciable arch a<*lioii sharp sjiade lugs slam^al an 
advantage, since they had less resistance in euieruig and, diu^ to tlie arch 
action, were able to produce the same output as, or a gj’eatcT output than, a 
solid lug. The spacing of spade lugs Avas toiind to depend upon tlie arch 
action of the soil, Avhich in turn aa^is goATrned by the confining and compressing 
action of the rim. The angle of the lugs aero ^ IIk' rini iiad little effect uiKin 
output Tlie higlu^t tractive eflicicncy Avas tirodof^e,'! by a wi’ight carried by 
the wheel just sufficient to force the lug into the soil. 

Plows and ploAAdng, J. M. Smith (Alhrrtn Vnlv., Col Agr. Bui. (I 2, ed., rev. 
(1926), pp. 82, pis. 3, figs, 25), — This is the second revl^’cd edition of this 
bulletin (E. S. R., 44, p. 5S7). 

Summer tillage iiujilemeiits, A. J. Ooaaiu) Agr Col Bj-t. [CTrc.l 

79 (1926), pp. JfS, figs. 61 ). — Information relating to varhnis typos of implements 
used for summer tillage by many dry land farmors throughout tlie Northwest 
is presented. 

Some results of tests of the operation of combines in Illinois, I. P. 
Blause® (Agr. Engin.^ 7 (1026), No. 6, pp. 205-207, figs. S). — Studies conducted 
at the Illinois Experiment Station are reported Avhich dealt primarily with 
the total losses in harvesting with the combine in both Avheat and soy beans. 
The equipment consisted of a 16 in double cylinder thresher Avhich was used 
to rethresh the straw collected from the threshing machine and combine. The 
threshed grain and the straAv AA^ere collected at the same time to determine 
tlie percentage of loss. In the case of the combine a count avhs made directly 
back of the cutter bar at the same place the test avhs made to determine the 
amount left on the ground. 

The losses behind the cutter bar of the binder and the combine were about 
the same, averaging about 0.75 bu. per acre for wheat. The loss around the 
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shocks averaged about 1 bu. per acre. From 0.75 to 1 bu. per acre was re- 
covered by raking the shock rows. The loss around the shock was found to be 
eliminated entirely by the combine, as the material never touches the ground. 
The average loss for 53 threshing machines tested was 1.36 per cent, bringing 
the total loss by the ordinary method of harvesting and threshing to a little 
over 8 per cent. The average total loss from 14 tests made with the combine 
in wheat was a little under 6 per cent. 

The saving in threshing of soy beans with the combine w^as much greater 
than by any other method of harve.sthig and threshing, even though the total 
loss was considerably higher than that in harvesting wheat. The same combine 
that bad been used to harvest wheat, oats, sweet clov(‘r, rc'd clover, and timothy 
gave an average total loss of 10.62 iier cent in 14 tests in harvesting soy beans. 
For harvesting soy beans the cylinder speed \\as reduced, special shoes were 
put on the cutter bar, i>ermitting the machine to cut lower, and the small grain 
riddles were r(‘]>]aeed with .soy bean riddles, this combine, where the 

bejuis w(“re sttinding in good shape, the loss was under 0 ixt cent and in no 
test did it go o\(‘r 17 9 per cont. 

Counts made during the pu'-t .si ascm back of the (*utter bar of a mower, self- 
rak(‘ reap('r, aii<l liinder in soy b^cans, where the yield was 36.8 bu. per acre, 
showed losses of 18.2, 11.6, and 25 2 per cent, respectively. Considering losses 
occurring betwetm the machine used in cultiii ’ and the threshing machine and 
the threshing machine lo^'S(‘s, tlio total lo.s^^e.s in this series of te.sts were approx- 
imately 34, 30, and 41 pi r etait for the mower, self-rake reaper, and binder, 
respectively. With tlie special sboe,^ and lloaling cutter bar the combine was 
found to give a hmer los*- liobind lh(‘ cutter bar than the binder. The lower 
cutting of inf)wer and .‘‘(df-rake reaper was olT.nd by the scattered stalks and 
shattered beans back of the cutter bar. 

TbO}>e rt.sults were taken to indicate that the combine reduces the losses 
considerably in harvesting and thre.shing. 

Stationary spray plants in California, 11. 1). Moses and W. P. Durijz 
{California 8ta. Bui. Jf06 (J920). pp. 2.^/, fign 18 ). — This bulletin is a contribu- 
tion from the divi^'ioiis of agricultural engineering and pomology of the station 
and the stationary spraying subcommittee of the (California Committee on the 
Relation of Electricity to Agiiculture. It is the tir-.t of a series planned to 
report the re.sults of investigations conducted jointly by the station and the 
committee. 

A stationary spray system consists of a central pumping station and pipe lines 
laid systematically throughout the orchard with outlets at regular intervals 
to which hose are attached for spraying the trees. The xwincipAl advantages 
of stationary spray plants were found to be that spraying may be done when 
necessary in spite of adverse soil or weather conditions, and that pests requir- 
ing quick action may be .speedily controlled. 

There was found to be a possibility of combining the advantages of the 
portable sprayer and the stationary si)ray plant by piping sections of the orchard 
that would be benefited and u.sing the portable sprayer for supply and power. 
In this arrangement the portable rig becomes the pumping station for the per- 
manent piping system, and at other times is available for spraying parts of 
the orchard where there is no pipe line. 

A bibliography is included. 

The farmer's shop book, L. M. Roehe (Milwaukee: Bruce Pub. Co.^ 1924, 
PP- 4S2, figs. This is a handbook of information relating to construction 

and repair jobs on the farm. 

A method of studying farm fires, E. G. Lantz (Agr. Engin., 7 (1926), No. 
pp, 213f 214). — 111 ft contribution from the Pennsylvania Experiment Station the 
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methods followed in a study of farm fires and their prevention are briefly 
outlined and a few of the results presented* 

In hay barns the seat of the heating and the subsequent ignition was*found 
to be under or nearly under the point where the hay fork dropped the hay. As 
the hay was removed a cone of compressed hay was found which had formed a 
heat chamber. An almost universal tendency was also found to roll the large 
bunches of malted hay which dropped from the hay fork to one side instead 
of tearing them apart and leveling the mow. Temperature measurements indi- 
cated that these balls of hay were in themselves small heat chambers. It was 
necessary to eliminate the matted condition before a loose and well-ventilated 
mow was possible. 

Temperature measurements at different points and depths in a mow as it was 
being filled showed that the heat rose through the cone of compacted hay. If 
the temperature was taken 3 or 4 ft. below the surface of the mow and directly 
at the point where the fork dropped the hay, it was rarely ever more than 5® 
below the highest temperature registered. 

EITEAL ECONOMICS AND SOCIOIOQY 

[Investigations in agricultural economics at the Illinois Station, 1925] 

(Illinois Sta. Rpt. pp. /0.?-7:A9). — The results obtained during the year in 
investigations in progress are summarized. 

In studies of farm earnings by H. C. M. Case, M. L. Mosher, and K. H. Myers, 
a table is given summarizing by 14 area.s of one or more counties the business 
records of (106 farms for 1924. The rate earned on investment in the several 
areas varied from 3,75 to 8.22 per cent, averaging 0 25 per cent, which for the 
average operator amounted to $1,212.70 as payment for bis labor and manage- 
ment after all expenses had been paid and 5 per cent allowed on capital in- 
vested. The relatively high level of grain prices as compared with the prices of 
livestock in 1924, together with climatic conditions, gave the grain-selling sec- 
tions an unusual advantage over the heavier livestock-producing sections during 
1924. 

Detailed cost-accounting investigations were continued by Case, C. A. Bonnen, 
and H. A. Berg in 1924 for tl»e twelfth year. Data are summarized for 1923 
and 1924 for Knox and Warren Counties, and for 1920-1924 for Champaign 
and Piatt Counties. 

A study by H. P. Rusk, Case, and R. H. Wilcox on 25 farms in McLean and 
Woodford Counties showed that feed constituted 84.4 per cent of the total cost 
of carrying the breeding herd and growing and fattening the 1924 spring pigs. 
An average of 433 lbs. of concentrates were fed for each 100 lbs. of gain. The 
loss of pigs before weaning averaged 38.5 per cent and had a marked influence 
on the cost of production. The profit per 100 lbs. of gain averaged $1.02, de- 
creasing ftom $2.50 profit to $3.17 loss as the coat of production increased from 
$7 to to over $12 per 100 lbs. 

The average cost in 1924 of producing 100 lbs. of milk on 11 farms in DuPage, 
Lake, and Stephenson Counties with herds averaging 17 cows was found by 
Case, Bonnen, and K. % Wright to be $3.07, and the average production per 
cow was 6,468 lbs. of milk. The cost and average production per cow varied 
on individual farms from $1.89 and *8,496 lbs. to $5.26 and 4,890 lbs. 0n 12 
farms in Washington, Clinton, and Madison Counties with herds averaging 12 
cows the average cost per 100 lbs. of milk was $1.84 and the average production 
per cow 6,158 lbs. The cost and average production per cow varied from 
$1.28 and 7,586 lbs. to $4.5^ and 3,492 lbs. Feed epshs per 100 lbs. of milk 
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produced varied from $1.35 to $3,59 on the farms In the first section and from 
$1.14 to $3.52 in the second section. 

Surrey records in 1924 on 25 tractor farms in Champaign County by B. 0. 
Ross and R. I. Shawl showed the average yearly use of tractors to be 256,6 
hours and the average hourly cost to be $1.13. Records from 18 other farms 
showed 298 hours of use at a cost of $1.05 i)er hour. Horse labor costs in 1924 
averaged 14 cts. per hour for an average of 791 hours of use on 14 Champaign 
{111(1 Piatt County farms, jiiul 1C.4 cts. jier hour for an average of 732.5 hours 
of work on 18 Knox and Warren County farms. 

Case, R. R. Snapp, and Wilcox found the average net costs per xiound of 
gain of feeding cattle in De Kalb County for the 5 winters 1918-19 to 1922-23 
were 28 cts., 33.2, 18.1, 12.0, and iry.S cts., respecthely. The prices received 
per bushel of (‘orn fed wore $1.12, .30 cts., 32, 03, and 02 cts., respectively. 
In 1922-23 the cost of feed (‘omprisod from 70 to 79 per cent of the total 
cost of feeding cattle of different classes, and from 350 lbs. of corn for calves to 
840 Ihs. for heavy cattle was fed for each 100 lbs. of gain. 

C. L. Stewart found that two out of three farm real estate transfers made 
in 1924 were voluntary sales, but in 58 per cent of the cases the purchaser was 
related to the former owner. Twelve per cent of the transfers were due to 
deaths. 8 jkt e(njt to ))anknipt cy or foreclosure, 5 per cent to voluntary re- 
liiiQuishnnuit in satlsfaetlon of mortgage debts, less than 1 per cent to tax 
sales, and 8 per cent to other compulsory circumstances, such as condemnation. 

[Rural economics investigations at the Ohio Station] {Ohio 8ta. Bimo. 
Bui, 11 (10^6), No. 6, pp. 2J/5-25Jf ). — The results of work in rural economics 
are given. 

Farm machinery co.vt,? in Ohio, J. I Falconer. — A table is given showing the 
sales priw of 12 farm implemi'iits and 5 gas-driven machines in 1914 and in 
each of the years 1920 to 1920, inclusive. Excluding gas-driven machines, the 
weighted index for the price of farm machinery in 1923 was 148; in 1924, 178; 
1925, 108; and in 1920, 107. Assuming that 30 per cent of the machinery cost 
is for gas-driven machiiu's, tlie index number in 1923 was 125; in 1924, 146; 
and in 1925 and 1920, 138. 

Summary of 4,(!66 farm records in Ohio from 1910-1925, J. I. Falconer. — ^Data 
from 4,606 financial summaries of the year's business on Ohio farms are tabu- 
lated under the following headings: (>/unty, principal sources of receipts in 
order of imiK)rtniice, year covered, nund)er of farms, receipts per farm, expenses 
l>er farm, and labor ijieome. 

Feed priccH, J. I. Falconer. — Tables are given .showing (1) the average price 
in 1910-1914, and the prices in March, 1923-1926, and in September, 1926, of 
corn, oats, bran, tankage, oil meal, and cottonseed meal; and (2) the index 
of these prices using the average 1910~1914™100. The weighted index of these 
feeds in July, 1920, was 130 as compared with nn index of 161 for all farm 
expenses. 

Froiifht rates on Ohio butter, cheese, and condensed milk. C. G. McBride. — 
Tables are given showing the freight rates on butter and cheese from different 
Ohio points to different destinations during different periods from 1915 to 1926. 
The index of the present freight rates compared with those effective before 
1915 was 190, while the index of prices paid to farmers for butter in 1925 
was 170. • 

Index number of production, wages, and prices, J. I. Falconer. — ^This Is a 
continuation through September, 1926, of the index numbers previously noted 
(E. S. R. 5«, p. 186). 

An economic study of irrigated farming in Twin Falls County, Idaho, 
B. Hxjnteb and S. B, NucKons (U. S. Dept Agt\ But 1^1 (1926), pp, 75, figs. 
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MS), — This Investigation was conducted by the Bureatis of Agricultural Kco- 
nomics and Plant Industry, U. S. D. A., and the Idaho Agricultural Experiment 
Station, and covers the years 1919 to 1922, inclusive. It Includes (1) a study 
of the agricultural development and readjustments of the Twin Palls South 
Side project, (2) a business analysis of the farms studied during each of the 
years 1919-1922, (3) the cost of producing each of the 7 primary crops grown 
in 1919 to 1921, inclusive, and (4) the average cost of keeping work horses 
and the cost of horse labor per hour in 1021. The information was obiained 
by the survey method. The farms studied varied in size from 17 to 345 acres, 
the most frequent sizes being 40-acre, 80-acre, and 20-acre, in the order named. 
Cash crop farming predominated. Of the farms studied, 87 per cent were 
general crop farms, 7 tier cent dairy and general crop farms, and 6 iwr cent 
orchard and general crop farms. The orchard and general crop farms carried 
very little productive livestock. 

The return to capital varied during the 4 years from 1,5 to 7.2 iH»r cent, 
averaging 4.1 i>er cent, for general croi> farms : from 3.7 to 10.9 i)er cent, 
averaging 5.8 per cent, for dairy and general croi> farms; and from —04 to 12 
per cent, averaging 5.2 per cent, for orchard and general crop farms. The size 
of farm had considerable influence on the economical organization and oi>cration 
of the general crop farms. The 40-aere farms had 5 i>er cent more of tlaj total 
capital tied up in buildings and equipment than had the 80-acre farms. On the 
80-acre farms a little over 15 acres of croi>s were handled i>er work horse anti 
4.2 crop acres per month of man labor, as compared with 10 and 2.8 acres, 
respectively, on the 40-acre farms. Yields were slightly higher on the 40-acro 
farms, but the net returns iwr acre for u^e of real estate for the 4-year period 
varied from — $1 to $24, averaging $7.75, for 40-acre farms, and from $3 to $33, 
averaging $14.25, for 80-acre farms. 

None of the 7 leading held crops slumped an average not return per acre in 
more than 2 of the 4 years studied, no one of them showed a loss each year, 
and in no year did all the crops show losses. The average number of hours 
of man labor used per acre in producing the different croi>s in 1019-1921 were 
for wheat 25.1, alfalfa hay 30.8, sugar beets 131,0, i)otatoes J01.4, beans 57.2, 
red clover seed 24 9, and alsike clover seed 21,7. The average number of 
hours of horse labor were 44.3, 32, 117.6, 100.2, 57.1, 22.0, and 151, rcsi)ectlvely. 
for the different crojjs. 

The 151 farms on which cost of horse labor was studied in 1921 averaged 75 
acres, and there was an average of 4.7 work horses per farm. An average of 
703 hours of work was done per horse at a cost of 7.8 cts. i)er hour. The 
average cost per horse ikt year was $55 15, of which C3 per cent went for feed. 

Farming for profits; Anderson and similar areas of South Carolina, 
W. C. Jensen {South Carolina Sta. Bui. 230 (1926), pp. 69, figs. 22 ). — This bulle- 
tin Is based upon surveys made by the station from 1022 to 1925, inclusive, to 
determine the most economic farm organizations and practices In Anderson 
County, S. C., and a study made by the Office of Farm Management, U. S. D. A., 
in the same area in 1914. The results of the work in 1922 have been previously 
noted (B. S. K., 52, p. 588). 

Farm organization or combination of crops and livestock, acres of cotton per 
f^rm, and value of cotton per acre are deemed the most important factors 
determining the financial success df this area. In the yejars 1922, 1024, and 
1925 the best farms averaged 103 acres in crops, 22.9 acres of crops per mule, 
and 12.9 acres of cotton per mule; the average farms 75 acres in crops per 
farm, 19.7 acres of crops per mule, and 10.9 acres of cotton per mule; and 
the poorest farms 66 acres in crops, 18.3 acres of crops per mule, and 10.1 
aares of cotton per mule. Bach 1.5 acres of cotton per mule increased the 
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gross cash income per mule approximately $100, using 1924 prices. A multiple 
correlation analysis shows that operator’s earnings increased rapidly with the 
increase in the acreage of cotton grown from 6 acres up to nearly 200 acres, 
and also with the Increase in the acreage value of cotton from $40 or less to $130. 

The cost of producing cotton in 1924 decreased 3.2 cts. per pound with each 
100 lbs. per acre increase in the yields of lint cotton. Large increases in yields 
resulted from increased mixed fertilizer applications of over 300 lbs. up to 
approximately 600 lbs. per acre, and with increased applications of nitrate of 
soda from 40 to approximately 160 lbs. per acre. 

For each mule used on the farm the following acreages are recommended; 
Cotton 12.5, com 5, oats 2.5, wheat 0.8, cowpea hay after grain 2.5, alfalfa 
hay 0.3, miscellaneous and other crops 1.4, and winter cover crops 8.5 acres. 
Sufficient livestock should be carried on each farm to supply meat, eggs, and 
dairy products for family needs. 

Tables are given showing the recommended crai> plan for a 4-mule farm, 
best-average-poorest farm data, production cost of different crops, and returns 
from using different amounts of fertilizer with cotton and fertilizers at dif- 
ferent prices. Tables of average quantity expenditures and costs in 1924 are 
given for 20 dairy, 20 poultry, and several truck farms in the Greenville area. 

Economic studies of dairy farming in New York, VI, VII, E. G. Misneb 
{Nexv York ComcU 8ta. Buis {1926), pp. S-5.S, ilgs. 2; 455 {1926), pp. 
3-51), — These bulletins report the results for the years ended April 30, 1923 
and 3924, of the study previously noted (E. S. It, 54, pp. 584, 585). Eighty- 
eight farms were studied the first year and 95 farms the second year. Some 
of the more important data for the two years are summarized in the following 
table : 

Averages per farm of important business factors for the years ended April 80, 

1928 and 1924 


Kind of biismcss factor 


Size of farm acres. 

Acres in crops 

Acreage pastured 

Number of cows, average 

Capital 

Keceipts. 

Crops 

Livestock sold - 

Milk sold , - 

Miscellaneous 

Expenses: 

Total 

Operating 

Farm income 

Labor income 

Net income ...per cent. 

Monthly cash living costs of operator 

Number of men. Including operator 

Percentage of labor done by operator and family 

Rate per hour for operator’s labor - 

Rate per hour for hired labor 

Rate per hour for horse labor 

Returns above all other csosts imjt hour of labor. 

Summer dairies 

Winter dairies 

Milk per cow pounds.. 

Price received per 100 pounds of milk 

Cost of producing 100 pounds of milk 

Cost per pound of buttwfht 

I^per cow 

Cost of raising a heifer to age of freshening 

Productive man-work units per man 

borse-work units per work animal 

aotm of crops per man 

Acres of Crops per work aiUi^ - 


1923 

1924 

1.’>1 

162.8 

M) 

50 2 

06.4 

78 

22 

23 

$16,080 

$15, 546 


$1,027 

$713 

$682 

$2, 761 

$3, 061 

$484 

$477 

$3,714 

$4,087 

$3, 221 

$3,509 

$836 

$1, 160 

$32 

$383 

None 

1.2 

$62 

$60 

2. 19 

2 2 

07.1 

66 

$0 31 

$a33 

$0,20 

$0.23 

$0.18 1 

$ai7 

$0 133 

$0,099 

$0,284 

$0,127 

6,305 

6,763 

$2. 12 

$2.12 

$2.36 

$2.44 

$0.70 

$a73 

$13.35 

$20.25 

$100 

$116 

247 

238 

64 

63 

26.9 

26.7 

16.3 

26.6 


88283—27 7 
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In 1922, 40 farmets failed to make interest, 8S made lalmr Incomes of imm 
$1 to $1,000, and 15 made labor Incomes over $1,000. In 192$, 8$ did not make 
interest, 38 made from $1 to $1,000, and 24 made over $1,000. 

Tables are included in each bulletin summarising the uses of fertili 2 ;er, lime, 
and manure for different crops; giving the labor distribution; and showing 
Important business factors for each farm studied. Each bulletin has a tabulated 
summary for use in comparing individual farms with the average. Bulletin 
452 briefly discusses 5 farms successfully operated in 1922, and 3 farms out 
of 76 in the Barlvllle region having labor Incomes of over $1,000 in 8 consecutive 
years. 

Factors in the cost of producing beef in the Flint Hills section of 
Kansas, R. H. Wilcox, W. E. Gbimes, M. Evans, and H. J. Henney (U, 8, 
Bept Affr* Bui, 1454 (1926) ^ pp. 27, figs, 9), — This bulletin presents the results 
of a study made from 1921 through 1923 by the Department and the Kansas 
Experiment Station of the cattle Industry in the Flint Hills section — a rough 
section of over 3,000,000 acres in the central and southern part of the eastern 
half of Kansas. The study was made to ascertain the number of acres of 
grass required to put normal gains on steers, the methods used in handling 
steers, the factors in the costs of grazing, and the economic position of summer 
grazing in Kansas in relation to the beef-cattle Industry and to the markets 
for livestock. 

Methods and practices of retailing meat, W. C. Davis (U, 8, Dept, Agr, 
Bui, 1441 (1926), pp, 24, figs. 9). — ^This bulletin is the Ikst of a series of three 
giving the results of a survey of the retail marketing of meat conducted by 
the Bureau of Agricultural Economics. The study of methods and practices 
covered by this bulletin was made in 1924 and 1925 in 20 cities scattered 
throughout the United States. A total of 1,404 stores were studied, of which 
about 600 belonged to chain systems and 800 were independent shops. Tlie 
number of stores in relation to population, their location, volume and char- 
acter of business, practical knowedge of the proprietor, sources of supplies 
and methods of buying, facilities and equipment, selling and operation prac 
tices, frequency of turnover, price determinations, spread between wholesale cost 
and retail prices, and other factors were studied and recommendations made 
for eliminating the weaknesses and deficiencies of the industry. 

The number of persons per store ranged from 300 to 700 in the different 
cities. Efficiency in operation was found to be due more to the qualifications 
and practical knowledge of the management than to the size, number of units, 
or capital employed. 

Margins, expenses, and profits in retailing meat, K. B. Gardneb (U, 8, 
Dept. Agr, Bui, 1442 (1926), pp. 56, figs. 3 ), — This bulletin is the second of the 
series on the retail marketing of meat noted above and is based upon data col- 
lects in 16 cities of the United States. These data were obtained from 142 
individual retail straight meat markets in 1923, 111 such markets in 1924, and 
from a smaller number of semiwbolesale markets, combination stores, retail 
chain stores, and semiwholesale and retail chain meat markets. 

Data were obtained from 74 individual straight retail markets in both years 
and showed that the percentage of gross margins, expenses, and profits based 
on net sales was practically the same in the two years. An analysis based on 
129 of these shops in 1923 which had net sales of over $14,000 showed the 
various items of margin, expense, and profit in the percentages of net sales to 
be as follows : Gross margin between cost and rec*elpts 23.66 per cent, profits 
3.01, total expenses 20.55 divided ^ Into salaries and wages 13.16, rent 2.14 
wrapping 0.97, refrigerating 1, light and power 0.33, depreciation 0.42, and 
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otlier ex|)en»es 2M per cent Of these 129 markets, 21.7 per cent were operated 
at a loss when proprietor wages were included, 39.2 per cent showed a profit of 
less than 3 per cent of the sales, 27.1 per cent profits of from 3 to 6 per cent, 
14.7 per cent profits of from 6 to 9 per cent, and 6.3 per cent profits of over 9 per 
cent. The average profits for carry stores were 3.24 per cent, limited delivery 
stores 2.29, and unlimited delivery stores 3.23 per cent. 

t Ilelirery costs amounted to 5 per cent of the delivered sales. The absolute 
cost of retailing meat was found to have changed but little from 1919 to 1923» 
when gross margins, expenses, and profits were related to a common base 
(1913). 

An analysis of the data gathered from other than individual retail straight 
meat markets is also made. 

Crops and Markets [for November, 1026] (U, 8. Dept. Agr., Crops and 
Markets, 6 (1926), Nos. 20, pp. 305-S20; 21, pp. S21-3S6; 22, pp. 3S7-^52; 2S, 
pp. S5S-^G8 ). — ^The usual tabulations, notes, summaries, etc., are given for live- 
stock, meats, wool, fruits, vegetables, grain, hay, cotton, feed, dairy and poultry 
products, and foreign crops and markets by weeks from November 1 to 27, 1926. 

Monthly Supplement to Crops and Markets [November, 1926 ] (U. 8, 
Dept. Agr., Crops and Markets, 3 (1926), Sup. 11, pp. 345-384, figs. 5 ). — ^The usual 
tables, charts, comments, and summaries are included for crops, dairy products, 
fruit and vegetable shipments, livestock and livestock products, seeds, cold 
storage holdings, prices, world agriculture, etc. Special reports are given for 
the cattle and lamb feeding situations October 1 and November 1. Special 
tables are presented showing the acreage and condition of the cotton crop 
October 18 and November 1 ; tlie acreage and yield per acre of cotton ; the 
production, value, and annual prices of cotton and cottonseed by States, 1910- 
1926 ; the estimated monthly marketings of cotton by States, 1922-1925, and by 
years, 1910-1926; and the monthly farm prices of cotton and cottonseed by 
years, 1910-1926. 

FOODS— HUMAN NUTRITION 

Nutritional physiology, P. G. Stiles {Philadelphia and London: W, B. 
Saunders Co., 1924, 5. ed., pp. 307, pis. 3, figs. 20 ). — A revision of the work pre- 
viously noted (E. S. R., 51, p. 163). 

Food selection and expenditure In a college community, M. M. Kramer 
and E. Orundmeher {Jour. Home Boon., 18 {1926), No. 1, pp. 18-23 ). — This 
paper summarizes the results of a dietary survey conducted in a late fall or 
winter month on 465 students at the Kansas State Agricultural College in 10 
sorority and 7 fraternity bouses and 3 Iwarding houses for men. All of the 
houses represented were managed without the assistance of a dietitian. In all 
cases records were kept of the meals served and of foods used in the specific 
time, with quantity, quality, and retail costs. Prom these figures calculations 
were made of calories of energy, grams of protein, phosphorus, calcium, and 
iron, and cost per man per day. 

The energy figures ranged from 1,856 to 3,761 calories, with an average of 
2,889 per day. The protein averaged 85 gm., or 340 calories per 3,000 calories, 
and in no case furnished less than 10 per cent of the total energy. As judged 
by the Sherman standards, calcium was inadequate in 75 per cent, phosphorus 
in 70 per cent, and iron in 50 or 60 per cent of the groups. The cost per man 
per day ranged from 24.1 to 52.6 cts., with an average of 35.6 cts. The five 
dietaries having the highest cost per 100 calories had more mineral defleiences 
than the five showing the lowest cost. A comparison of the cost distribution 
among the different classes of foods vdth the Sherman standards Indicated that 
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tbe defideiielefi in the diet eauld be made up without moire cost by more caxb^ 
ful selectloB, iucludiug a more liberal use of milk and cheese and of whole 
grain products and a wiser choice of fruits and vegetables. 

Feeding problems in college communities, E. I. Raitt (Western Dietitian, 
1 (iPM), 3^0. d, pp. ii-id, SB, figs. A dietary survey similar to the 
foregoing has been made at the University of Washington in 12 organized houses 
for college women, serving a total of 1,200 meals daily. The records were made 
in January and February, 1926, and were collected and summarized by E. S. 
Godfrey. 

Averaged by houses, the minimum, maximum, and average energy values were 
2,249, 3,160, and 2,667 calories per person per day. The protein averaged 80 gm. 
per person, or 120 gm. per 3,000 calories, and an average of 65 per cent of it was 
of animal origin. Five of the 12 groups fell below the 0.67 gm. per day of calcium 
recommended by Sherman as the minimum allowance, 8 below 1,32 gm, of 
phosphorus, and all but 1 below 0.015 gm. of iron. Estimated for 8,000 calories 
only 1 group was short on calcium, 3 on phosphorus, and 5 on iron. The mini- 
mum, maximum, and average expenditures for food were 32, 49, and 42.7 cts. 
The houses least successful in the mineral allowance all spent above the average, 
while of those furnishing a sufficient supply of minerals 2 were above and 3 
below the average total expenditure. 

On the basis of the distribution of total food expenditures among the different 
classes of foods as compared with the standards recommended by Sherman, it 
Is considered that the present diets might be improved by a slight reduction in 
the meat and an increase in vegetables and fruits in season and in eggs, milk, 
and cheese. 

A square meal, R. H. A. and V. G. Plimmeb (Hygeia [Chicago], 4 (19S6), 
No. 11, pp, 6 II-- 6 I 4 , fiffs. 11). — A novel scheme for the diagrammatic repre- 
sentation of complete and incomplete diets is explained and illustrated. A 
balanced diet supplying all the materials needed by the body is represented 
by a circle inclosed in a square. The upper half of the circle represents the 
calories supplied by fat and carbohydrates and the lower half water and salts. 
Three of the four corners of the square not filled by the circle represent 
vitamins A and D, B, and C, and the fourth protein. The absence or shortage 
of these constituents of the diet can be shown by the removal or cutting off 
of the corners, and an excess of any constituent inside or outside the circle 
by suitable enlargements. Examples of poorly balanced diets are given with 
accompanying diagrams. 

Nutritive value of protein in beef extract, ox blood, ox palates, calf 
lungs, hog snouts, and cracklings, R. Hoaoland and G. G. Snideb (Jour. Agr. 
Emearch [U. 8.], SS (192S), No. 9. pp. 829-84S, figs. 8). — Following the method 
employed In previous studies along the same line (E. S. R., 65, p. 487), the 
authors have determined the nutritive value of various meat products having 
limited use as human food. 

With the exception of calf lungs, the protein of which proved to be of fair 
quality, all of the products tested were inadequate as the sole source of 
proteiu for young rats. Dried blood and hemoglobin were so distasteful to 
the rats that the food consumption was too low to afford any evidence of the 
nutritive value of the protein. Of the other materials, serum protein, hog 
Buouts, and pork cracklings fed at a 15 per cent level proved adequate for 
maiutenance but not for satisfactory growth, and beef extract was inadequate 
for maintenance at an 18 per cent level. 

The bieloglcal value of bread-protein, M. Hindhbdb (Biaohem. Jour., BO 
(l^O)f No, B, pp. S30-SS4), author takes exception to the low figures 
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r^rted by Martiii and Robison fop the biological value of the proteins of 
wheat from a 2tM}ay test (B. S. R., 47, p. 765), and presents data from 
metabolism experiments conducted on two subjects for a period of 126 days 
showing that nitrogen equilibrium is possible on a diet furnishing only 22 gm. 
dally of digestible protein in the form of rye bread. The ability to continue 
for such a long period on a low nitrogen diet and at the same time maintain 
the caloric requirements is attributed to the use of a comparatively large 
amount of fruit. 

A study of the laxative action of wheat bran, G. A. Williams { 8 oc . Expt, 
Biol, and Med, Proc,, 2S (1926) ^ No, 8, pp, 630, 63i ). — ^Preliminary studies con- 
ducted on dogs are reported which Indicate that the laxative effect of wheat 
bran is largely due to its content of crude fiber, this being a more powerful 
laxative than an equal amount of powdered agar. 

Peas in the diet, A. L. Mablatt (Ganner, 68 {1926), No, 22, pp. 29, 32 ), — 
This pai>er contains a brief description of the commercial process of canning 
peas, an explanation of the meaning of the various trade names for canned 
peas, and suggestions for the selection of various types of canned peas for 
different uses in the diet. 

Cellulose sausage casings, W. F. Hkndebson and H. E. Diktbich {Indus, 
and Engin. Chem,, 18 {1926), No. 11, pp, 1190-1194, figs. 2 ). — A brief description 
is given of the various stages in the research work which has been conducted 
for the past 10 years at the Mellon Institute of Industrial Research under 
the Pood Container Fellowship for the purpose of devising an edible synthetic 
substitute for the animal casings used for i>a eking sau.sages. The material 
finally adopted is cellulose derived from high grade purified cotton linters. 
This is treated by the viscose process and manufactured by the use of specially 
designed machinery into thin-walled seamless tubes. The cellulose cases have 
the advantage over the intestinal casings from the standpoint of the manu- 
facturer in requiring no preliminary treatment and being easier to fill, and 
from the standpoint of the consumer in being more satisfactory from every 
hygienic and sanitary angle. 

Studies on the effect of heat on milk, 1, 11, H, E. Maqeb and D. Habvet 
{Bioohem. Jour,, 20 (1526), No. 4, pp, 878-891, figs. 4 ), — ^The queation of the 
nutritive properties of pasteurized milk as compared with fresh milk is con- 
sidered in a series of papers, the first two of which are noted below. 

I. Some physico-chemical changes induced in milk by heat . — In this study of 
the changes brought about in the state of some of the constituents of milk by 
varying amounts of heat, whole fresh milk and whole milk pasteurized at 65"^ C. 
(149® P.) for 30 minutes were compared for their content of soluble calcium 
after precipitation of the proteins with colloidal ferric hydroxide. As thus 
determined 85 per cent of the total CaO was found in solution in the whole 
fresh milk and 71 per cent in the pasteurized milk. In the other experiments 
reported, three kinds of milk were used — fresh milk, consisting of skim milk 
3 hours after milking; pasteurized milk, prepared by holding skim milk at a 
temperature of 70® for 30 minutes in a flask Immersed in a water bath; and 
boiled milk, prepared by holding the milk in a flask immersed in a water bath 
for an hour at boiling temperature. After coagulation by rennin an average 
of 22.72 per cent of the total CaO was found in the whey in the case of ffesh 
milk, 20.73 in the pasteurized, and 18.52 per cent in the boiled milk. On 
dialysis against running water, the percentages of total CaO in diffusible form 
in the fresh, pasteurized, and boiled milk were about 26, 20, and 15 per cent, 
respectively. A study of the colloidal properties of the three samples suggested 
the probability that the losses in CaO after heating are due to the formation 
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of oolloidal Ca«<PO«)a from the sololde CaHPOi. Precipitation of amorphous 
or crystalline Cas<P04)t could not be detected. 

Tryptic digestion experiments in vitro showed no change in the digestibility 
of the milk as the result of heating. 

II. The influence of dieU of fresh and treated coto's milk on the calcium, 
phosphorus, and nitroffen metahoUsm of the young pig. — Metabolism experi- 
ments conducted on young pigs are reported, the results of which indicate that 
** the retention of calcium, phosphorus, and nitrogen by young animals is lower 
on a diet containing heated milk than on one containing fresh or sour milk, 
and further that the addition of soluble calcium to the heated milk ration 
increases the amount of calcium, phosphorus, and nitrogen retained by more 
than the weight of the calcium added. The changes in the state of the colloids 
described in our first paper had evidently no effect on the assimilation of 
nitrogen. It is therefore suggested that the reduction in the soluble calcium 
by heat is an important factor in the lowering of the retention of calcium, 
phosphorus, and nitrogen of young animals fed on heated milk as compared 
with raw milk.” 

Peptic digestion of cow’s milk, J. H. Hess, E. M. Koch, and Z. 0. Sennb- 
WALD (Jour. Amer. Med. Assoc., 87 (J926), No. 17, pp. 1860-1364, figs. 4 ). — 
Various milk modifications commonly used in infant feeding have been 
compared with reference to the rate of gastric digestion and to the relative 
importance in the digestion process of the character of the curd and the H-lon 
concentration. The digestion experiments were conducted in vitro, with 
quantitative determinations of the Increase in soluble nitrogen as the result 
of digestion and with an examination of the curd and a determination of the 
H-ion concentration. The results were cheeked by feeding the milk to young 
puppies and obtaining the curds at 0.5, 2, and 3 hours by induced vomiting. 

The experiments in vitro showed that the solubility of milk proteins is 
decreased by boiling and by such increased acidity as occurred in the range 
of the experiments, and is increased by the introduction of weakly a(*id anions, 
by buffer salts, and by autolysis. Aside from the physical character of the 
curd, a .lowered pH and previous denaturization of the protein are considered 
to be important factors in influencing the peptic digestion of milk proteins. 
The excellent results obtained with cultured lactic acid milk are attributed to 
the combination of small curd formation, low pH, and the tendency to dena- 
turization of the protein. Orange juice milk (56 cc. of orange juice per liter 
of milk) gave the highest total soluble nitrogen. Lemon juice milk (21 cc. per 
liter) was not as readily digested in vitro as other acid milks of similar pH. 

In the feeding experiments the curds obtained with raw and pasteurized milk 
were large and tough and those with boiled and acidified milk small. The 
alkaline modifications prevented curd formation until the milk had l)een in 
the stomach for half an hour. 

Although cultured lactic acid milk proved superior to all other acid milks 
in digestibility, orange or lemon juice is recommended as the most logical 
addition to raw, pasteurized, or boiled milk for continued feeding on account 
of its high content of vitamins and mineral constituents and additional buffer 
salts. Raw egg yolk as previously suggested by Hess and Mitzner (B. S. R., 61, 
p. 867) is also recommended in addition to one of the fruit juices. 

The production and handling of human milk, H. D. Chapin (Jour. Amer. 
Med. Assoc., 87 (1926), No. 17, pp. 1864-1366). — This is a discussion of the pro- 
duction and handling of human milk by the Children's Welfare Federation 
of New York since October 6, 1921, with data on the specific gravity and the 
fiat, protein, and lactose content of 44 different samples of pooled milk and 
on its keeping qualities. 
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I'he nntrltiTe Talue of Inorganic snbstanees. — A study of the normal 
aine metabolism, with particular reference to the calcium metabolism, 
L. T, Faibhaix (Jour, Biol, Chem., la {1B26), No. 2, pp. 495^12^ figs. this 

Investigation the metabolism of zinc in rats has been studied under conditions 
of normal, acid, and alkaline feeding. The diet used throughout consisted of 
cracked wheat 21.3, corn meal 21.3, rolled oats 35.6, milk powder (Klim) 14.2, 
liver powder 4.7, and yeast powder 2.8 per cent, with a small weekly aUowance 
of fresh lettuce. During the normal periods the animals drank distilled water 
from burettes, and during the acid and alkaline periods ammonium chloride 
(1 M decreasing to 0.4 m) and sodium bicarbonate (0.1 m), respectively. The 
experiment continued 3 weeks on the normal, 7 on the alkaline, 1 on the 
normal, and 15 on the acid feeding. The food mixture was analyzed frequently 
for zinc and calcium and the weekly output of urine and feces tested separately 
for zinc and calcium. 

The average daily intake per rat during the water periods amounted to 0.48 
mg. of zinc and 19.1 mg. of calcium and the excretion 0.44 and 15.1 mg., 
respectively. The calcium storage was of the same order as reported by 
Sherman and MacLeod for adult rats (E. S. R., 54, p. 593) and the storage 
of zinc about 1 per cent of that of calcium. A further proof of the storage 
of zinc in the organism of the growing rat is afforded by analyses for calcium 
and zinc of the bodies of rats at various ages of from 7 to 210 days. During 
this time the calcium content rose from 0.069 to 3.016 gm. and the zinc from 
0.37 to 8.2 mg. Values obtained for the zinc content of the blood of 2 adult 
rats were 0.68 and 0.79 mg. per 100 gm. and of calcium 10.2 and 10.4 mg., 
respectively. 

During the alkaline feeding the excretion of zinc in both the urine and 
feces was at first increased and later returned to normal. During the acid 
feeding there was a similar increase in excretion, but the balance continued to 
remain negative until normal feeding was resumed. The calcium metabolism 
was not affected by the alkaline diet, but the excretion of calcium was slightly 
increased on the acid diet. These data indicate that zinc is less firmly retained 
in the body than calcium. 

Data are also given on the zinc content of a number of foods and on the 
fecal zinc excretion of a man on normal diets. It is estimated that man 
consumes from 10 to 15 mg, of zinc daily and excretes about 1 mg. dally in 
the urine. The fecal excretion as judged by the data presented fluctuates 
widely with the amount of zinc ingested. 

The value of egg yolk in supplementing diets deficient in calcium, E. Tso 
(Amer. Jour. Physiol., 77 (1926), No. 1, pp. 192-198, figs. 6 ). — In this complete 
report of a study previously noted from a preliminary report (E. S. R., 62, 
p. 260), further evidence is given of the value of egg yolk in supplementing 
diets deficient in calcium. In the feeding experiments reported, 5 per cent of 
egg yolk proved as satisfactory a supplement to the deficient diet as 2 per cent 
of cod-liver oil. 

“The results of these experiments have a practical bearing of fundamental 
significance on the problem of feeding young children in such a country as 
China where cow’s milk Is little used. To most households the cost of milk 
seems almost prohibitive. On the other hand, the cost of eggs is extremely 
low. Therefore, the addition of one or two eggs a day to the diet of Chinese 
children should be of immense value not only in enhancing its vitamin A and 
vitamin B content and its protein quality, but in improving the calcium metab- 
olism and safeguarding the body against calcium starvation.” 

The relation of anemia, primary and secondary, to vitamin A defi- 
ciency, K. K. Koessleb, S. Maureb, and R. Louohlin (Jour. Amer, Med. Assoc., 
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87 (1986)t No. 7p pp. 478-^488^ figs. The theory upon which the experimental 
work and specific recommendations for the dietary treatment of pernicious 
anemia reported in this paper are based is that in pernicious and other severe 
anemias the blood changes and the changes in the gastrointestinal tract may 
be due to vitamin A underfeeding over a long period of years. The nervous 
symptoms might be related to an absence or deficient quantity of vitamin B, 
The tendency to hemorrhages found in severe anemias may be due to the partial 
or complete lack of vitamin C. This theory does not assume to invalidate the 
Importance of bacterial poisons for the pathogenesis of pernicious anemia. The 
tissue changes brought about by the chronic vitamin deficiency may facilitate 
the action of these poisons.” 

In support of this theory, particularly in respect to the effect of deprivation 
Of vitamin A, data are given on the blood changes in rats following variations 
in the vitamin A content of the diet, including total lack, chronic deficiency 
or underfeeding, and an abundant supply. These data are thought to prove 
that “ the addition of a small quantity of vitamin A to the diet of an animal, 
long depleted in its vitamin reserve, brings about rapid formation of new red 
blood cells. The rate and intensity of this regeneration is, within reasonable 
limits, a function of the quantity of the vitamin added. Blood regeneration 
can not take place without the presence of vitamin A. Rats while in a state 
of chronic vitamin A deficiency develop a severe anemia, which, after ample 
vitamins are added to the diet, shows the typical blood picture of an early 
Addison anemia, characterized by all the features of rapid blood regeneration.” 

Assuming that the same conditions hold in human beings, it is recommended 
that the treatment of pernicious and other severe anemias be based upon the 
replenishment of the body with vitamins through a proper dietary management. 
Included in the specific recommendations for dietary treatment are cod-liver 
oil (5 cc. four times dally), 6 yeast tablets equivalent to 200 mg. of concen- 
trated yeast extract, 60 or 60 gm. of butter, 6 or 7 glasses of milk, % pint of 
cream, 2 or 3 egg yolks or whole eggs, together with an abundance of fruits and 
vegetables, whole-wheat bread made with milk, and In place of muscle meat 
liver, kidney, sweetbreads, or brains. 

Treatment of pernicious anemia by a special diet, G. R. Minot and W. P. 
Muephy (Jour, Atner. Med. Assoc., 87 {W2G), No. 7, pp. 470-^76, fig. 1 .) — 
A diet composed especially of foods rich in complete protein and iron, particu- 
larly liver, and containing an abundance of fruits and fresh vegetables and 
very little fat, has been given to a series of 45 patients with pernicious anemia 
for periods varying from 6 weeks to 2% years, with promising result in 
prompt remission of the anemia, rapid increase in red blood corpuscles and 
hemoglobin count, and improvement in clinical appearance. The use of an 
abundance of liver and muscle meat was suggested by the experimental work 
of Whipple and Robscheit-Robbins on blood regeneration in severe anemia 
(B. S. R., 63, p. 867), as well as other observations in the literature, abundant 
references to which are given as footnotes. 

A diiffepentiatlon between the water-soluble growth-promoting and anti- 
nenritic substances, S. M. Hauqe and C. W. Carbick (Jour. Biol. Chem., 89 
(1926), No. 2, pp. 40S-4iS, figs. 5 .) — ^The literature on the Identity or non- 
identity of the water-soluble growth-promoting vitamin B and the antineurltlc 
vitamin is reviewed briefly, and a further study of the question is reported in 
which com and yeast were compared as to both of these properties by carefully 
controlled feeding experiments conducted on baby chicks. 

On 30 per cent corn as the sole source of vitamin B in an otherwise complete 
diet, the chicks grew slowly and showed no symptoms of x>olyneuritis during 
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tbe 18 weeks of the test On the same amount of yeast the chicks grew rapidly, 
hut nearly all developed polyneuritis during the tmith week and died within 
2 weeks thereafter. On 20 per cent corn and 10 per cent yeast, growth was 
rapid and only a few cases of polyneuritis developed. On lower levels of corn 
and yeast some polyneuritis developed in all of the lots. Growth was rapid 
with as small an amount as 10 per cent of yeast, and slow even with large 
amounts of corn. That the superior growth-promoting properties of the yeast 
were not due to its protein was demonstrated by equally favorable results when 
a water extract of the yeast was used in place of the dried yeast, and when 
purified casein to the extent of 25 per cent was substituted for the 20 per cent 
meat residue and 5 per cent degerminated corn of the basal ration. 

The authors conclude that the antineuritic vitamin and the water-soluble 
growth-promoting vitamin are not Identical and that the yeast used was low 
in the antineuritic vitamin and rich in the water-soluble growth-promoting 
vitamin, while the corn was relatively rich in the antineuritic vitamin but poor 
in the growth-promoting vitamin. 

The production of antirachitic properties in human milk resulting from 
Irradiation of the mother, A. F. Hess, M. Weinstock, and E. Shebmaw (8oc, 
Expt, Biol, and Med, Proc.y 2S (1926), No. 8, pp, 6S6-638 ). — The authors have 
demonstrated the possibility of increasing the antirachitic properties of human 
milk by irradiation of the mother. While human milk in 25-cc. dally doses 
proved incapable of healing rickets or increasing the inorganic phosphorus 
content of the blood in rats made definitely rachitic by means of the Sherman- 
Pappenhelmer low phosphorus diet, the same amount of milk from the same 
woman brought about definite healing and raised the inorganic phosphorus 
content of the blood of another series of rachitic rats after the woman had been 
Irradiated every other day for a month by means of a mercury vapor lamp. 

“It seems that an experiment of this kind has a definite application to 
pediatrics. It clearly indicates the value of ultra-violet irradiation of the 
mother during lactation as a preventive of rickets in the baby. Probably 
during the winter months when the infant is most in need of protection from 
rickets the intensity of sunlight is insufficient to produce this property in the 
milk.” 

The effect of irradiation of the environment with ultra-violet light upon 
the growth and calcification of rats, fed on a diet deficient in fat-soluble 
vitamins. — The part played by irradiated sawdust, II, E. M. Hume and 
H. H. Smith {Biocheni. Jour,, 20 {1926), No. 2, pp. S36--339 ). — The favorable 
effect of irradiated sawdust on the growth and calcification of the bones of 
young rats on a diet deficient in fat-soluble vitamins (E. S. R., 53, p. 264) is 
attributed to the consumption of small amounts of the sawdust, a ^conclusion 
previously reached by Nelson and Steenbock (E. S. R., 53, p. 264). 

A note on the production by irradiation with ultra-violet light of anti- 
rachitic properties in sterols derived from the small Siak Illipe nut 
(Palaquinm bnrckil), E. M. Hume and H. H. Smith {Biochem. Jour,, 20 
il926), No. 2, pp. Si0-8i2 ). — It is reported that mixed sterols prepared frmn the 
fat of the small Siak Illipe nut, P. hurcHi, acquire antirachitic properties on 
irradiation in the same way as cholesterol and phytosterol, but contain no 
appreciable amount of vitamin A either before or after Irradiation. The 
authors’ technique for determining vitamin D is as follows ; 

Young rats are placed on a diet deficient in fat-soluble vitamins at a weight 
of about 40 gm. and are kept on this diet for 33 days, at which time they are 
growing very slowly. Under these conditions the api^ication of an antirachitic 
stimulant through Irradiation or food is followed by growth at a much more 
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rapid rate for a time, followed by a deeline in weight and death. The bonea 
of such rats are more highly calcified than the controls. The basal diet la 
composed of inactivated caseinogen, starch, hardened cottonseed oil, marmite,. 
lemon juice, and a salt mixture. The material to be tested is given embedded 
in a small pellet of white bread and hardened cottonseed oil, the control ratsi 
receiving the pellet without the material to be tested. 

Puller fish oil; a very potent antirachitic; its elaboration by fish de- 
prived of sunlight, A. F. Hess and M. Weinstock (8oc. Expt. Biol, and Med, 
Proa, 2S (1926), No, 6, pp. 407, -This brief note is of interest as indicating 
that the antirachitic potency of fish liver oil is dependent on the diet of the 
fish rather than on the action of ultra-violet radiations. Puffer fish from a 
batch some of which had been used for tests for antirachitic vitamin were kept 
for three months in an aquarium away from sunlight. During this time the 
livers became exceptionally rich in oil, the average amount Increasing from 
5 to 55 per cent. The oil at the end of three months was as rich in vitamin A 
as that tested at the beginning of the experiment. The diet of the fish con- 
sisted largely of herring, which is rich in aptirachitic vitamin, and this Is 
thought to account for the richness of the oil In this vitamin. 

Studies on experimental rickets. — ^XXVII, Variation of vitamin D con- 
tent of butterfat as a factor in the development of rickets induced by 
diets suitable for preparing rats for the line test, E. V. McCollum, N. Sim- 
MONDS, J. E, Becker, and P. G, Shipley (Jour. Biol Chem., 70 (1926), No. 2,. 
pp. 437, 4S8). — ^Attention is briefly called to the necessity of keeping the butter- 
fat in rickets-producing diets as low as possible on account of its varying 
content of vitamin D. On changing the source of butterfat in experiments, 
in which the diets recommended in the previous paper of the series (E. S. R.^ 
54, p. 295) were used, protection against rickets was secured with 5 per cent 
of the butter, but not when this was lowered to 1 and 2 per cent. The neces- 
sity is also pointed out of maintaining a constant phosphorus and calcium 
content in rickets-producing diets when used for testing natural foods for 
vitamin D. “Regulation of the phosphorus content can be accomplished 
by replacing a part of either the casein, gelatin, or egg albumin and a part 
of the dextrin if necessary by such an amount of the food to be studied as 
will equal these in protein and phosphorus content.” 

Concentrated orange juice, source of vitamine C, C. P. Wilson (Calif 
Citrogr., 12 (1926), No, 1, pp. 2, 20, ^D.—This paper consists chiefly of a 
review of papers by Goss (E. S. R., 53, p. 458) and Priston (E. S. R., 55, p 
194) on the preparation and antiscorbutic properties of a commercial con- 
centrated orange juice preparation, “ Califorange.” 

The present status of our knowledge of the etiology of pellagra, J, 
Goldbkbgee (Medicine, 5 (1926), No. 2, pp, 79-104, flffs. 5). — This is a discussioft 
of various theories concerning the etiology of pellagra, leading up to the 
author’s present theory that it is due to the lack of a pellagra-preventing 
vitamin P->P, possibly identical with vitamin B. 

Simple goiter and its prevention, D. Marine (Jour. Amer. Med, Assoc,, 8T 
(1926), No. 18, pp. 1463, 1464)- — ^A brief summary of modem views concerning 
the cause of simple goiter and the best means for its prevention. “ One can 
say that the factors which cause simple goiter center about the supply of 
iodine and the needs, normal and abnormal, of the thyroid gland for iodine. 
Supplying this element in amounts that can be considered as roughly approxi- 
mating the physiologic needs of the body has resulted in completely controlling 
the disease both in man and in animals.” 
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TEXTILES AND CLOTHUTG 

Collectiiig the literature of textiles, C, F. Goi4>thwait (Amer, Dyestuff 
Bptr,, 15 (1926) t No, 20, pp. 802, 803). — ^The filing system outlined has been 
applied to almost the whole textile field from raw materials to clothing, includ- 
ing textile chemistry. 

The flax, hemp, and jute year book, compiled by H. R. Cabter (Belfast: 
H. R. Carter, 1926, S. ed., rev., pp. 276, pis. 35, figs. 27). — ^Thls manual reviews 
the history and commercial status of flax, hemp, and jute, and describes In 
some detail the processes involved in preparing textiles therefrom. Mechanical 
information and a technical glossary in English, French, and German are also 
included. 

Application of X-rays in the textile industry, G. L. Clark (Amer. Dyestuff 
Rptr., 15 (1926), No. 20, pp. 788-795, figs. 10). — This contribution from the 
Massachusetts Institute of Technology shows the nature of X-rays and the 
types of Information to be gained from X-ray photographs of textile materials. 
The results of X-ray studies on cellulose are summarized, and it is shown that 
information of value may also be obtained by the use of X-ray methods in 
the study of dyes. 

Molecular structure of plant fibers determined by X-rays, O. L. Sponsuee 
(Jour. Oen. Physiol., 9 (1926), No. 5, pp. 677-695, figs. 10). — According to this 
contribution from the southern branch of the University of California, the wall of 
the plant fiber is probably built up of unit groups of atoms which liave assumed 
the form of a space lattice. The elementary cell of the lattice is an ortho- 
rhombic structure with the dimensions 6.10X5.40X10.30 A. u., and contains two 
unit groups equal in size to two C«Hio06 groups. The crystallographic unit cell 
would contain four of these elementary cells. The groups of atoms, CellioOs, are 
arranged in parallel chains running lengthwise of the fiber, and in each chain 
the odd-numbered groups have a different orientation from the even numbered. 
The chains parallel to one another are spaced 0.10 A. u. in one direction and 
5.40 A. u. at right angles to that. In these two directions the odd-numbered 
chains also would differ in orientation from the even. On account of the cylin- 
drical shape of the fiber, tlie elementary cells are arranged in the form of con- 
centric cylinders or layers. The dimensions of the fibers are such that the fiber 
wall is about 40,000 elementary cells in thickness, i. e., is composed of that many 
concentric layers. 

Studies of the bacterial decomposition of textile fibres. — IV, Note on the 
action of B. subtilis and B. mesentericus on cellulose, A. C. Thaysen and 
H. J. Bunker (Biochem. Jour., 20 (1926), No. 4, pp. 692-69Ji). — Experiments at 
the Royal Naval Cordite Factory at Dorset, England, failed to show that either 
B. subtUis or B. mesentericus is cai>able of decomposing cotton fibers. 

The swelling of cotton fibres, A. J. Hall (Textile Colorist, ^8 (1926), No. 
575, pp. 744-746, figs. 7). — The changes in the diameter of cotton fibers caused 
by the atmosphere, mercerization, washing, drying, alkalies, and acids are 
discussed briefly. 

A test for mercerised cotton, H, Mennell (Jour. Textile Inst., 17 (1926), 
No. 5, p. T247). — The test described consists in immersing a sample of the 
material, together with standard mercerized and unmercerized samples, for 2 
minutes at room temperature in a mixture of 320 cc. of sulfuric acid, specific 
gravity 1.6, and 260 cc. of 40 per cent formaldehyde solution, washing tlie 
samples, and neutralizing with hot dilute sodium carbonate solution. The 
samples are then dyed in a dilute boiling bath of Chlorazol Sky Blue GW 
made alkaline with sodium carbonate and the colors compared. If the sample 
to be tested is already dyed, the color may be removed with sodium hypo- 
chlorite or hot alkaline hydrosulfite without affecting the test in any way. 
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On the question of the staadardlsatioii of wool in the preparation of 
international wool statistics, H. Henseleb (Intematl, Eev. Soi. and Prod, 
Agr. [iZome], n. «er., 4 (1926), No. 3, pp. 513--534y pis. P),— A detailed discussion 
of the method of judging the fleece and wool of sheep, used at the Technischen 
Hochschule of Munich. 

Dyes not fast to ironing [trans. title], R. Halleb (KoUoid Ztschr., 38 
(1926), No. 3, pp. 248-253; ahs. in Chem. Ala., 20 (1926), No. 18, p. $086 ). — - 
Investigation of the nature of the dyeing process when blue and violet benzi- 
dine dyes are used on cotton, wool, and acetate-silk flbers, with special refer- 
ence to the reversible color change (blue to corinth red) when the dyed cotton 
is touched with a hot iron, confirmed the view that these dyes form colloidal 
solutions of different degrees of dispersion, the larger particles coloring cotton 
fiber blue and the smaller particles corinth red. Solutions with a low degree 
of dispersion are particularly sensitive to temperature changes or to varia- 
tions in the medium employed. Thus in hot dye baths wool and cotton are 
dyed red by aqueous solutions but on cooling the color on the cotton becomes 
blue-violet. Alcoholic solutions hardly affect wool, but dye cotton a permanent 
corinth red. The effect of touching the dyed cotton with heated metal is to 
increase the degree of dispersion of the dye on the fabric, with change of color 
from blue to red. 

The largest particles, which are colorless, are first deposited, then a layer 
of smaller violet particles, and lastly a small zone of corinth red particles. 
This indicates a fixed relationship between the degree of dispersion of the 
coloring matter and that of the adsorbent. The surface of the adsorbent plays 
a decisive part also when fibers are used, for swelling causes inner micellar 
surfaces to come into play, the difference in the sizes of these accounting for 
the different behavior of different adsorbents. Wool and acetate silk after 
swelling have larger inner surfaces than cotton. The reddening of blue 
dyed cotton is also produced by desiccation over sulfuric acid but to a less 
extent than by heating. The hypothesis of Justin-Mueller that two forms 
of the dye exist, one containing water and the other water free, while not 
consistent with all exi>eriraental facts, is applicable to the portion of the dye 
existing in a low degree of dispersion. The observed color changes on heating 
and drying may thus be connected with dehydration and simultaneous increase 
in the degree of dispersion. 

Principles of window curtaining, M. A. Davis (U. S. Dept. Agr., Farmers* 
Bui. 1516 (1926), pp. figs. 34)- — This contribution from the Textiles and 

Clothing Division of the Bureau of Home Economics has been planned as a 
guide to the home maker in selecting, making, and hanging curtains suitable 
for the different rooms of an average home. The art principles of lines, pro- 
portion, balance, color, and texture and pattern with relation to window 
curtaining are first discussed, after which the recognized curtains for windows 
are classified, with the kinds of materials best suited to each. The proper 
selection as to type and materials of curtains for the different rooms of a 
house, specific directions for making the various types of curtains, and a 
classified list of curtain materials complete the publication, which is illus- 
trated throughout with half tones of interiors and line drawings. 

HOME MAKAaSMENT AKB EaXJIFMENT 

Convenient kitchens, G. Gray (U. 8, Dept. Agr., Farmers* Bui. 1513 (1926), 
pp. 11+30, figs. 5i).— This supersedes Farmers’ Bulletin 607 (B. S. R., 82, p, 
65). It contains practical Information on the planning and arrangement of 
convenient kitchens and Includes numerous working drawings. 
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MISCELLANEOUS 

Report of the Guam Agricultural Experiment Station, 1925, 0. W. 
Edwaeds kt al. (Quam 8ta, Rpt, 1925^ pp. 11+20, figs, 15).— This contains 
reports of the director, the assistant in agronomy and horticulture, and the 
entomologist, and meteorological observations. The experimental work recorded 
Is for the most part abstracted elsewhere in this issue. 

A year’s progress in solving some farm problems of Illinois: Thirty- 
eighth Annual Report [of Illinois Station, 1925], compiled and edited by 
F. J. Keilholz {Illinois 8ta. Rpt. J925, pp. 191, figs. 42). — This contains the 
organization list, a financial statement for the fiscal year ended June 30, 1925, 
a summary of the principal lines of work and publications of the year. The 
experimental work reported and not previously noted is for the most part 
abstracted elsewhere in this issue. 

Abstracts of papers not included in bulletins, finances, meteorology, 
index {Maine Sta. Bui 328 {1925), pp. 253-275+XV, pi jf).— This contains the 
organization list of the station ; abstracts of 9 papers, 6 of which were pre- 
viously noted and another abstracted elsewhere in this issue; meteorological 
observations, noted on page 207 ; a financial statement for the fiscal year ended 
June 30, 1925; an index to Bulletins 322-328, inclusive, which collectively con- 
stitute the forty-first annual report of the station ; a tribute by W. H. Jordan 
to former Director C. D. Woods; and announcements as to the work and 
publications of the station. 

Annual Report of [Nevada Station], 1925 [S. B. Doten] {Nevada Sta. 
Rpt. 1925, pp. 20, figs. 2).— This contains the organization list, a financial state- 
ment for the fiscal year ended June 30, 1925, lists of station projects and 
publications, and a rei>ort of the director discussing the work and problems of 
the station during the year. The exi)erimental work reported is for the most 
part abstracted elsewhere in this is-^^ue. 

Forty-fifth Annual Report of the New York State Agricultural Experi- 
ment Station [1926], R, W. Thatcher {Neiv York State Sta. Rpt. 1926, pp. 
59). — This contains the organization list, a review of the work and publications 
of the station, meteorological observations noted on page 207, and a financial 
statement for the fiscal year ended June 30, 1926. The experimental work 
reported is for the most part abstracted elsewhere in this issue. 

Bimonthly Bulletin of the Ohio Agricultural Experiment Station [No- 
vember-December, 1926] {Ohio Sta. Bimo. Bui, 11 {1926), No. 6, pp. 209- 
256, figs. 17). — This number contains, in addition to several articles abstracted 
elsewhere in this issue, the following: Meat Meal Versus Meat Scraps for Egg 
Production, by D. C, Kennurd, and Storage of Potatoes. 



NOTES 


Arizona University and Station.— A wool laboratory has been completed 
for use in the animal husbandry work. This will enable the station to make 
careful studies of wool and mohair produced in Arizona in relation to quality, 
strength, shrinkage, and scouring. 

Dr. 0. C. Magistad, soil chemist for a commercial fruit company in Honduras, 
has been appointed associate professor of agricultural chemistry and associate 
chemist in the station, beginning March 1. 

Cornell University. — A gift of $130,000 for the endowment of a research 
professorship in forest soils has been made by the Charles Lathrc^ Pack 
Forestry Trust, together with additional funds for operating expenses in the 
advanced line of investigation to be undertaken. The chair will be named 
for Mr. Pack, founder of the trust and the maker of other large gifts for 
the promotion and support of education in forestry. Among these are the 
Charles Lathrop Pack Demonstration Forest, a 2,500-acre tract of white pine 
land on the main Adirondack highway near Lake George, and land or endow- 
ments to the New York State College of Forestiy, the Yale Forest School, and 
the University of Washington. 

The research work contemplated will be done in the College of Agriculture, 
and it is hoped to select its head in the near future. The proposed line of 
investigation is a new development in forest research in this country. Although 
in the northeastern hardwood area, extending over the Middle Atlantic States 
and as far west as Indiana and Illinois, the question of proper forest care and 
oi)eration depends very largely upon a study of soil conditions, practically no 
data on forest soils are nt present avail/ible. The attempt will be made to 
coordinate studies in several fields of science, applying what is learned to the 
special soil problems involved in growing healthy forests. As the announcement 
states, “this research will necessarily deal with the chemistry and biology of 
soils. It will naturally have intimate relation with the field of heredity in 
tree growth, particularly as it should help to solve problems of adapting certain 
varieties of trees to given soils. And it will similarly have a bearing on the 
field of plant pathology, because of the relation that soil conditions bear to 
diseases of trees.” 

International Congress of Agriculture. — The thirteenth congress is sched- 
uled to meet at Rome from May 23 to 28. Its program will* be divided into six 
sections, termed, respectively, international conference of agricultural associa- 
tions, which will consider the j>ositlon of agriculture and the work of agricul- 
tural associations; agricultural cultivation and industry, which will discuss 
the cultivation of cereals from an economic and social point of view ; zootechny, 
which will deal with the problem of the world production of meat and milk 
from an economic and social viewpoint; training and cooperation in the 
agricultural industry, which will consider the scientific organization of agricul- 
tural work; agricultural geology and climatology; and the women’s section, 
which will deal with women’s organizations in rural districts, domestic ec*onomy, 
training for rural women, and the development of rural life. 
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When presenting in these columns an interpretation of the succes- 
sive acts making appropriations for the support of the Federal De- 
partment of Agriculture, reference has often been made to the general 
interest which seems to exist in the prospective financial resources 
and lines of development of the Department and the difficulties 
wdiich are commonly encountered in attempting to utilize the appro- 
priation acts as a basis of information vvdthont considerable explana- 
tion. Although the general form of this legislation has become rela- 
tively stabilized, seldom is the act for one year directly comparable 
with that of another because of the omission or inclusion of numer- 
ous items. An even more deceptive factor is the fact that some 
of the Department s funds come from other sources. Among these 
are the so-called permanent- ” and deficiency a])propriations and 
the variable but often important special appropriations provided 
in other legislation. 

All of these complications enter into a comparison of the latest 
of these acts, covering the fiscal year ending June HO, 1928, with 
its immediate predecessor. The total amount available under the 
new act will be $128,511,739, or including the pc'rmanent appropria- 
tions of $11,351,250, which are continued unchanged, $139,862,989. 
This is an apparent increase of $227,166. However, it fails to take 
into account a special appropriation of $10,000,000 for combating the 
European corn borer and certain deficiency items approved February 
28, 1927, aggregating $3,808,000 and in part available for the work 
of both fiscal years. Taken collectively these allotments swell the 
total appropriations to the Department to $153,670,989, by far the 
largest amount ever granted. 

From the standpoint of agriculture, the real situation is further 
obscured by the large jiroportion of these appropriations Vvdiich is 
devoted to road construction. The total for this purpose carried in 
the act is $77,500,000, with $1,400,000 more in the First Deficiency 
Act, or slightly more than half of the total funds accredited to the 
Department. Viewed from another angle, as the roads funds in the 
act represent a decrease of $2,500,000 from the previous act, there 
is a corresponding increase in the funds available for other purposes. 
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Including the large emergency corn borer appropriation and the 
deficiency allotment of $2,155*000 for fighting forest fires during 
the fiscal year 1927, the net increase becomes $14,380,166, or slightly 
less than 19 per cent. 

This increase, which is perhaps the most significant figure which 
can be adopted for the j)ui‘poses of Ihis discussion, is for the most 
part concentrated in a few large items. Among these are $1,200,(K)0 
additional for the payment of indemnities to farmeis in conne(*tion 
with tuberculosis eradication work, $1,192,000 being made immedi- 
ately available; $480,000 additional for the increased payment to the 
States under the Purnell Act; $290,000 additional for cooperative 
forest fire ])i-o(e(‘ti()n; $200,120 additional in the allotment to tin* 
Bureau of Entomology for its work in the prevention of the spread 
of the European corn boicr; $180,000 additional for the Japanese 
and Asiatic beetle camj)aign; and $100,000 additional for while pine 
blister rust control. 4'here are also many smaller items of increase 
and some reductions. 

The formulation of the new act received unusually prompt con* 
sideration by Congress, and its ajiproval by President Coolidge on 
January 18, 1927. took place earlier in the session than for many 
years. None the less its j)r{)visions received the usual detailed s(Mmi- 
tiny by the Ihii’eau of tlie Budget, and the testimony in the l)earing«^ 
before the House and Senate subcommittees aggregated nearly ],00() 
})rinted ])ages. In the main the recommendations of the Bureau of 
the Budget were adlicied to. the jirincipal deviation being the api)ro- 
priation of $5,00(),(K)0 less than the recommendation for the Federal 
aid highAvay system and forest roads and trails. 

Following the precedents of recent years, the act contains little 
general legislation, the most important innovation being a reorgani- 
zation and regroniiing of some of the activities of the Dejiartment. 
Chief among these is the establishment of a Bureau of C4iemisiry 
and Soils, wliicli will take over on July 1, 1927, all of the research 
ATork of the Dejiai'liuent in these two subjects. This Avill im^lude 
the entire Buieau of Soils as at present constituted, the soil bacteri- 
ology and soil fertility investigations of the Bureau of Plant Indus- 
try, and the entire Bureau of Chemistry with the exception of those 
units having to do with the enforcement of the regulatory laws deal- 
ing with food and drugs, tea. and naval stores and the analytical 
work conducted in collaboi'ation with other departments. These 
phases are to be joined Avitli the Avork of the Insecticide and Fungi- 
cide Board into a regnlatory unit to be known as the Food, Drug, 
and Insecticide Administration. The reorganization, advocated by 
Secretary Jardine as a logical development, will serve to differentiate 
more clearly the research and regulatory functions of the Depart- 
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ment and will concentrate closely related chemical and biochemical 
research into a single bureau. 

Another innovation in I he form of the bill needs special explana- 
tion in considering tlie allotments for specific undertakings of the 
Department. This consists in eliminating the so-called '“‘general 
salaries allotments” of the several bureaus and offices and reappor- 
tioning these sums to the various j)rojects and investigations. The 
practice now to be discarded was a survival fi‘oin the statutory 
rolls ” required jnior to the Classification Act of 192P> tind from 
the standpoint of the general public was extremely confusing, since 
the act indicated certain amounts for specific projects while the 
general salaries allotment” also was used to supj^lement the same 
pj’ojects to an indefinite degree. The change thus affords much 
more complete information as to the total funds actually available 
for the various investigations than has hitherto been obtainable 
fnnn tlie act. but there is the disadvantage of preventing a dired 
compai-ison of the new allotments witli those for the previous years. 
This difficulty, however, does not extend to the totals for the bureaus 
and need be reckoned with chiefly as the explanation of many appar- 
ent project increases. 

Taking up the various branches of the Department in tuiii, the 
Office of the Secretary receives $S,k 74,97T. This includes as its 
])rincipal items the usual payments to the States of $1.44(M)()() 
undei* the Hatch and Adams Acts, $1,920,000 uruler the Purnell A(‘t. 
$l,f‘ff)0,00() for the supplementary extension work under the Smith- 
Lever Act, and $1,424,000 for the Departments own cooj)erative 
extension work, but not the Smith-Lever funds themselves of 
$4,580,000 as these are provided for in the permanent ap[)ropria- 
tions. There is an apparent iii(‘rease of $;i0S.ir)7. but sin(*e tlie 
Department IJbrary. hitherto a})pro]jriated for scfiarately, is now 
included as a unit of the Office of the Se(*retary the net in(‘rease is 
r(‘ally $223,977. This sum is the resultant of a number of in- 
creases and decreases, the formei* including as its princij^al item 
tlie additional $480,000 under the Purnell Act, while the latter is 
due in ]>art to reductions of $200,000 in the Dejjartment's allotment 
of $938,000 for printing and binding by the omission of the 
special appropriation for reprinting the publications of the Depart- 
ment dealing with the diseases of horses and cattle and $35,000 
for the purchase, recently completed, of over 1.000 acres of land at 
Beltsville, Md. There is also a net reduction of $25,000 in the 
funds for rent of buildings in the District of C-olumhia, this result- 
ing from a purchase for the Department in October, 1920, of a 
four-story brick building erected for its use and acquired under 
the comprehensive public buildings program initiated last year. 
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The funds available for the Office of Experiment Stations are 
continued at $124,566, of which $117,140 may be expended for 
salaries in the District of Columbia. The respective allotments 
for the maintenance of tlie experiment stations in Alaska, Hawaii, 
and Porto liico of $76,240, $54,940, and $56,460 are unchanged, 
while the Guam and Virgin Islands Stations each receive $25,000. 
An increase of $840 for the Guam Station will provide for the 
continuation of entomological studies previously undertaken, and 
one of $2,820 for the Virgin Islands will enable that station to 
continue demonstration work recently begun on St. Thomas and St. 
John. 

The Weather Bureau is granted $2,640,07ii, a net increase of 
$1,993. The funds for inv(‘stigating atmospheric ])henomena from 
the special point of view of aviation were enlarged by $44,600, 
making available for the purpose $2-11, 500, and those Tor the frost 
warning service hy $4,000, but these are offset by the omission 
of $38,000 pi'eviously appro])riated to erect a building at East 
Lansing, Mich., now completed and a reduction of $8,607 in cer- 
tain administrative funds. 

The new approi)rialions for the Bureau of Animal Industry 
aggregate $10,671,470, and thes(‘ are as usual supplemented by 
the $3,000,000 j)ermanent appropriation for meat inspection. The 
net increase from $4,653,000 to $5,964,000 in the funds for tu1)er- 
culosis eradication alrea^ly referred to is the principal change. 
I^arge appropriations estimated at o\er $11,000,000 are also expected 
to be available from the States under th(i cooperative under- 
standing in effect for se\eral years, forecasting a camjuiign of much 
activity. It is of interest to note that during tlie j)ast year over 

8.000. 000 cattle were tested, of vvhicdi a little c^ver 3 per cent were 
reactors, and that the number of ac(‘reditefl cattle was in excess of 

1.500.000, while ov^er 10,500,000 cattle had })assed one of (he two clean 
tests required. The i)hraseology of the a(^t is modilied to include 
work with paratuberculosis and to permit the payment of indemnities 
to owners of animals which after coiidemnution for tuberculosis 
have died prior to slaughter from natural or other causes. 

The allotments for combating other animal diseases were reduced. 
For the cattle tick campaign $24,450 le.ss is given, the new appro- 
priation aggregating $712,390. During the calendar year 1925, the 
last for which data are available, eradication was completed in 72 
additional counties, making a total of 601 of the 984 counties origi- 
nally infested. The hog cholera camj)aign receives $451,320 (a 
reduction of $3,263) and that against dourine $26,970 (a reduction 
.>f $5,000), while the emergency appropriation for the eradication 
of foot-and-mouth and other contagious diseases is decreased from 
$5,000 to the nominal sum of $100. The last outbreak of foot-and- 
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mouth disease was suppressed June 10, 1926, and it is estimated that 
on July 1, 1927, a balance will remain from the appropriation for 
this purpose of over $2,000,000. Permission is granted in the new 
act to utilize $10,000 from this balance in an attempt to control or 
eradicate European fowl pest and similar diseases of poultry. An 
increase of $10,000 in the allotment for the bureau’s inspection and 
quarantine service will enable a more comprehensive examination 
of animals imported over the Mexican border and the enforcement of 
new regulations governing imports in secondhand bags, suspected 
of being potential carriers of various diseases. 

The animal husbandry allotment is increased by $27,420 to a total 
of $441,670. A portion of this increase is for the livestock experi- 
mental station at Miles Chty, Mont., $7,a00 for studies of the factors 
affecting the quality and color of meat, and the remainder to extend 
the poultry feeding and breeding experiments at Glendale, Ariz. 

The Bureau of Dairy Industry receives $499,7b4, an increase of 
$4,640. There is also carried elsewhere in the act an increase of 
$2,000 for the experimental work at Huntley, Mont., and an initial 
appropiuation of $25,000 toward the immediate establishment of the 
dairying and livestock experiment station in connection with the 
Great Plains Experiment Station at Mandan, N. Dak., authorized 
by an act approved July 6, 1926. 

The total for the Bureau of Plant Industry is $3,945,425, an 
increase from $3,801,015, and with a considerable number of rela- 
tively small readjustments of funds. The additional allotments 
include $20,745 for forest pathological studies, $11,905 of wdiich is 
for work with blight-resist anl chestnuts; $100,000 for the white pine 
blister rust campaign, previously noted, to provide for an extension 
in the Northwest; $10,000 for the development of desirable disease- 
resistant varieties of sugar cane; $5,(X)0 for a study of the com- 
mercial possibilities of levulose production from Jerusalem arti- 
chokes; $17,000 for cotton and truck diseases, of whicli $7,500 is 
made available for studies of tlie root rot of cotton and the remain- 
der is for studies of curly top of truck crops; $5,000 for fruit 
improvement; and $2,000 for forage cro}) investigations. On the 
other hand, there are decreases of $1,000 for the pathological labora- 
tory, $3,630 for citrus canker eradication, uoav completed except for 
small plantings in Louisiana and Texas, and $1,412 for the studies 
of drug and miscellaneous plants. 

The Forest Service receives $8,608,570, together with $1,000,000 
for the acquisition of additional land at the headwaters of navigable 
streams, $75,(X)0 for the cooperative distribution of planting stock, 
$1,000,000 (an increase of $290,000) for cooj)erativc forest fire pro- 
tection and suppression, $60,000 (an increase of $10,000) for assist- 
ance to farm owners on forest problems, and $6,500,000 (an increase 
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of $1,500,000) for the construction of forest roads and trails. These 
various appropriations, together with $3,771,250 from the perma- 
nent appropriations, make a total of $21,014,820 available for for- 
estry work. This expenditure will be offset to a considerable degree, 
as usual, by the receipts from the national forests, which in 1926 
amounted to $5,155,661-02. 

An increase of $65,000 for silvical investigations will be utilized 
mainly in establishing two additional forest experiment stations au- 
thorized July 3, 1926. One of these stations Avill be so located as to 
serve the Mississippi and Ohio Valleys and the other those of Penn- 
sylvania and neighboring States. These stations will bring to eleven 
the number of regional stations now in operation. 

The Forest Service funds for the administration of the national 
forests, whi(‘h now include 158,759,000 acres and are valued at over 
$1,500,000,000, were increased by $130,027. Of this amount $77,285 
is to provide additional fire protection and $40,717 is for the admin- 
istration of commercial timber sales* while a new item of $3,000 is 
for the purchase and maintenance at the Wichita National Forest 
in Oklahoma of a herd of long-horned or Spanish cattle us a means 
of preserving this historic breed against complete extin(*tion. There 
is also an increase of $9,736 in the allotment of $500,000 for the forest 
products investigations. 

The new Bureau of Chemistry and Soils receives $1,115,005, an 
increase of $38,005 over the comparable lines of work for the previous 
year. The allotment foi* general chemistry studies is increased from 
$191,347 to $195,947 and that for soil fertility studies from $66,200 
to $71,200. All increase of $10,200 in the funds for investigations 
of plant dust exj>losi(ms and fires is provided for a study of farm 
fires, the losses from whidi during the past tis(*al year are estimated 
at $150,000,000 and 3,500 lives. On the other liand, the insecticide and 
fungicide investigations are decreased by $580, and the soil survey, 
which has now covered about 35 per cent of the agricultural lands, 
by $3,220. 

The Bureau of Entomology re(‘eives an increase from $2,640,168 
to $3,078,265. This is, of course, independent of the emergency $10,- 
000,000 European corn borer appropriation already referred to, but 
includes an im^rease from $485,000 to $685,120 for the bureau’s re- 
search on this insect. Of this amount $50,000 is made immediatelj^ 
*i\^ailable, and in the discretion of the Secretary of Agriculture the 
expediture of $300,000 may be made only when an equal amount 
becomes available fi*om other sources. Foi* the Japanese beetle 
control an increase from $285,000 to $465,000 is provided, while for 
the gipsy and brown-tail moth campaign the previous allotment of 
$670,000 is continued unchanged. The remaining increases are those 
of $11,980 for combating deciduous fruit insects, $20,400 for insects 
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affecting southern field crops, especially the cotton hopper; $2,835 
for insects affecting tropical and subtropical plants; and $26,575 for 
niiscelianeous insects. 

For the Bureau of Biological Survey tliere is an increase from 
$987,365 to $1,035,020. Of this increase $22,000 is for the maintenance 
of mammal and bird reservations, $15,000 for the studies of North 
American birds and other animals (to be devoted to investigations of 
the breeding and diseases of fur-bearing and meat-producing an- 
imals), $10,000 for reindeer breeding and i)rotec‘tion in Alaska, and 
$5,000 toward the acquisition of additional areas of land and water 
for the Upper Mississippi River Wild Life and Fish Refuge. There 
is also a reduction of $4,345 in the allotment of $158,000 for the 
protection of migratory birds. 

The total for the Bureau of Agricultural Economics, $5,016,251, 
represents a net increase of $119,854. Of this sum $50,000 is to 
extend the cotton statistics to include estimates of the amount of 
the various grades produced, while $11,245 additional for the mai’- 
ket inspection of perishable farm produce will i)rovide two more 
inspectors for fi’uits and vegetables, one foi* eggs, and one for meats, 
in response to a steadily growing demand for this service. Of 
somewhat similar nature are the iiH'reases of $11, ()(>() foi* the enforce- 
ment of the U. S. Grain Standards A(*t, $24,9d0 for the U. S. Ware- 
house Act, and $13,470 for the Grain Futun^s Act. In consequence 
of the passage on July 2, 1926, of an act creating a division of 
cooperative marketing in the bureau, the funds available for this 
work have been increased from $163,440 to $220,000. On the other 
hand, there are rediudioiis from $617,768 to $596,780 in the funds 
for studies of marketing farm ])roducts, from $6,290 to $3,000 in 
those for the coni])leti()n of the wool work of the AVar Industries 
Board, and from $440,000 to $420,000 in those* for tlie entonaunent 
of the Packers and Stockyards A(*t. 

The enforcement of the Plant Quarantine Act by the Federal 
Horticultural Board is strengthened by an allotment of $25,000 
additional for port inspection service, while for the Thurberia 
weevil quarantine $32,800 is added as a new item. In the cam- 
paigns for the eradication of the })ink hollworm and the Parlatoria 
date scale reductions are made of $50,000 and $2,760, respeetively. 

The work of the remaining branches of the Department is con- 
tinued substantially on the present basis. The Bureau of Home 
Economics again receives $127,241, ami in addition to its large 
appropriations for road construction alr(*ady discussed the Bureau 
of Public Roads is allotted $457,170, a (U'crease of $6,509. The 
newly established Food, Drug, and Insecticide Administration is 
granted as its initial appropriation $1,311,385. Its allotment for 
the enforcement of the Naval Stores Act is increased by $10,(Kj0, 
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while those for the tea importation and insecticide acts are decreased 
by $2,690 and $795, respectively. 

The closing days of the final session of the Sixty-ninth Congress 
were noteworthy for the passage of a number of other acts enlarging 
the duties and responsibilities of the Department. In most cases 
appropriations to carry out this legislation were authorized but the 
failure of the second deficiency appropriation bill to receive con- 
sideration in the Senate i:)reventod the actual appropriation of the 
funds. Among these measures wTre an act to prevent the destruction 
or dumping without sufficient cause of farm produce received in 
interstate commerce by commission merchants, to enforce which 
during the fiscal year 1927 the Secretary of Agriculture was to have 
been given $25,000; another act regulates the impojtation of milk 
and cream and carries an authorization of $50,000 per annum; a 
third measure authorizes the Department to collect and imblish addi- 
tional statistics as to the grade and staple length of cotton; and 
a fourth amended the Cotton Futures Act to facilitate the adjust- 
ment of differences above and below middling ” in future contracts. 
Other appropriations autliorized but not completed were $100,000 
to enable the Department to construct and maintain highways in 
the Virgin Islands, $50,000 for cooperation with the South Carolina 
Experiment Station in investigating the dairying and livestock in- 
dustries and developing agriculture in the Sand Hill region, and 
$8,600,000 for loans by the Department to farmers in tiie drought and 
storm stricken areas of the Northwestern and cotton States for the 
purchase of seed grain, feed, and fertilizer. 

Legislation was also passed, authorizing acce])tance by the Secre- 
tary of a gift of about 1,760 acres of land in Wyoming, to be known 
as the Izaak Walton League Addition to the winter elk refuge 
maintained by the Biological Survey at Jackson Hole, and establish- 
ing a national arboretum, at a cost for land of $300,000, to be located 
wdthin or adjacent to the District of Columbia. 

Taken as a whole the appropriation act and the various supple- 
mentary measures j^resent few spectacular innovations other than 
the European corn borer campaign, which is doubtless the largest 
operation of the soit ever to be attempted. There are, however, 
many smaller increases looking toward the more adequate control 
of specific pests and diseases and similar undertakings, and but few 
decreases in any direction. The importance of an uninterrupted 
development of existing projects is quite clearly recognized through- 
out the act, and even the failure of the second deficiency act, although 
postponing the operation of the various measures just referred to, 
will cause much less inconvenience than in the case of several other 
branches of the Government. Under the general conditions the out- 
look for the new, fiscal year is very promising. 



RECENT WORK IN AGRICULTURAL SCIENCE 


AGEICULTURAL AND BIOLOGICAL CHEMISTEY 

A half-century of chemistry in America, 187C— 1926, {‘ilitetl by C, A. 
lUtowNE {Jour, Amer. Cheni. Hoc., ^<S {lifiG), No. S~A, pp. A/I'H .^5}, fiqH. 67). — 
I'his iiistorical review commemorating the liitielli aiiiiiversary of the founding 
of the American Chemical Society consists of two parts, the first dealing with 
the origins and developments of the American Chemical Society and the second 
with 1 ‘eviews of progress in various branches of cliemistry in America. Of 
])articular interi^st in the second jiart are the reviews of The Chemistry of 
Physitdogy and Nutrition, by G. Lusk, and Aarhailt ural Clieniistr.\, by Bromie. 

Recent advances in biochemistry, J. PavDE {L(ni(lon: J, A A. Churchill,, 1926, 
pp. plH, fiijs. Iteeent progress in varifius tiehis of biological 

chemistry is summarized in 11 ehapter.s dealing, respect ivdy, with aspects of 
protein catabolism, colloids and the physical chemistry of proteins, the luieleo- 
I»roteins, the carbohydrates, the biochemistry of the fats, the bi(»chemistry of 
phosphorus compounds, the role of sulfur in biochemistry, the vitamins, hemo- 
; lobin and related natural pigments, the clumiical basis of siiecihe immunologi- 
cal r(‘a<*tions, and chemotherapy. A list of literatun‘ ri^feieiiees is given at tlie 
end of each chapter. 

Practical organic and bio-chemi.stry, U II. A. Plimmek {London and Neu7 
\ ork: Lonpntans, Crccn d Co, 1926, ncir aL, pp. A+.>6eS, pi. 1, //V/-''*. 67). — In the 
present edition of this volume, originally compiled as a practical handbook for 
medical students (E. S, It,, 39, p. 007), the theoretical part of organic chem- 
i.stry has been enlarged in order ihat iJie book might serve as a text as well 
as a laboratory manual. Additional material lias been added to the section 
on physiological ehemislry, but in si»ite of the.se additions the book is reduced 
somewhat in size through the omission of advanced portions considered non- 
essenlial in a general course. 

A text-book of organic chcmiistry, A. F. Hoixeman, tsliled by A. J. Waijcek 
and O. E. Mott {New York: John WHcp d Noa.s; London: Chapman cC Hall, 1925, 
6. ed., rewritten, pp. XX +581, lips. 77).- In the piesent re\ision of this well- 
known textbook (E. S. K,, 44, p. 409) still more space has been allotted to 
the applications in organic chemist rj of various physicochemical methods. Aii 
account lias been added of the work of Irvine ami Ins collaborators on the 
constitution of the dioses, and in connection with dyestuffs a review of the 
relationship between couslitutioii and color has been iiil rodueetl. 

Reports of the progress of applied chemistry, 192ft, [1024, and 192Sr], 
edited by T. F. Bukton {Hoc. Chem. Indus. [London], Ann. lipis. Prov. AppL 
Chcm., 8 {1923), pp. 618, fig. 1; 9 {192/,)* PP- "00, figs. 2; 10 {1925), pp. T2S).— 
These volumes continue for 1923-1920 the survey of progress in various fields 
of applied chemistry (E. S. R., 49, p. GOH). 

Chemical syiiouyms and trade names, W. Gaudnku (London: Crosby Lock- 
wood it* Hon, 1925, 2. cd., enl., pp. VI +27 1+56). — An appendix containing an 
additional 2,700 detinitions has been added to the original edition of this 
reference work (E. S. R., 52, p. 108). 
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Manual for the dairy chemist, F. Labarbe (Manuel du Chimiste de Laiierie. 
Guuthier-Villarg rf Co., J926, pp. [5j-f 168). — A laboratory manual on the analy- 
sis of milk and detection of various adulterants and the analysis of bulter, 
cheese, condensed milk, dried milk, and casein. Necessary tables and French 
laws and official methods are included. 

The fats, J. B. Leathes and H. S. IIaper (London and New York: Longmans, 
Orerni d Co., 1925, 2. ed., [enl.]. pp. pg. /). — The must important 

change In the present ivvision of this monograph (K. S. R, 2:t, p. 704) has 
been the extension of the section on the physiology of fats from about 2 o 
pages to stMen chapters. 

Fatty oils as substitutes for ethyl alcohol in citrus flavors, H. A. 
SCHUETTE and B. P. Domooatxa (Indus, and Engin. Chem , 18 (1920), No. 12, 
pp. 1254-1257, figs. 2). — This study of the suitability of vanous fatty oils, 
ineluling corn, cottonseed, olive, and peanut, for solvents of lemon and orange 
oils to be used as tiavfuing agents includes the effe('t of the solvent ui)on the 
rotation of the essential oil and the keeping qualities of the s<»lution. 

When used soon after preparation, the oils proved satisfactory as judge<l by 
the flavor of the baked products in which they had been used, but on standing 
the acidity of the oils developed to such a degree that in less than a yeai* 
the taste was so objectionable that the oils could not he utilized. With age 
and increasing acidity there was a reduction in the optical rotation of the 
essential oils Indicating decomposition. 

The phytosterols of corn oil, TX. J. Anderson and U. L. Rhrtner (Jour. 
Amer. Chem. Boc., 48 (1926), No. 11, pp. 2976- 2986). — In addition to the results 
given in a progress report of this study- (E. S. R., 54, p. 502), further evidence 
is given of the presence in corn oil of a mixture of at least three isomeric 
sterols corresponding in composition to sitosterol, (brH^&OH. The names a-, (i-, 
and 7 - sitosterols are proposed for these isomers of which only one, the 7 form, 
has as yet been obtained in a pure condition, crystallizing in (‘olorless jdates 
melting at 145-146" C. 

The phytosterols of rice bran fat, F, P. N.vbenhauek ami R. J. Anderson 
(Jour, Amer. Chem, Boo., 48 (1926), No. 11, pp. 2972-2916). — Essentially noted 
from a progress report (B, S. R., 54, j). 502). 

The phytosterols of wheat germ oil, R. J. Anderson, R. ].. Shriner, and 
G. O. Burr (Jour. Amer. Chem. Soc., 48 (1926), No. 11, pp. 2987-2996) — The 
sterols of wheat germ were found to consist of dihydrosit osterol are I at least 
three sterols isomeric with sitosterol and apparently identual with those iso- 
lated from corn oil as noted above. 

The viscosity of pectin sols, A. Ohn (Indus, and Engin. Chem., IS (1926), 
No. 12, pp. 1295-1298, fig. 1). — A pectin preparation made frojii a distilled water 
extract of orange albedo by alcohol precipitation was used to determine the 
relative viscosity of sols prepared from varying proportions of the pectin, citric 
acid, cane sugar, and distilled water. The visc<Hsity measurements were made 
with the Stormer viscosimeter at varying temperatures from CO to 103" V. 
The results obtained are summarized as follows: 

“The optimum ratio for a good jelly using this pectin preparation Is 0.40 " 
gm. pectin and 62.5 gm. sugar per 100 cc, at pH 2.60. The relative vl.scoslty 
of this soi at 103" is 0.560. At 100 '" a i>ectin"acid-sugar .sol having a viscosity 
greater than 0.556 relative to a glycerol standard at 60" will jell. When the 
amounts of acid, pectin, and sugar are sufficient to cause jelly formation, sud- 
den increases in the relative viscosity occur below 80®. The temperature at 
which the sol shows a sudden increase of Uie relative viscosity may be called 
its jellying point. Thus measurements of the relative viscosity may be used 
as an Indication of jellying power. Within certain limits the surface tension 
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decreases as the relative viscosity of the sol Increases, depending apparently 
upon the lowering of the pH.’^ 

Acetyl groups in pectin, E. Iv. Nklhon {-lour. Amer. ('hem. JfS iJ926), 
No. Jl, pp. 20^5, 29 f6). — Determinations of the content (»f acetyl groups in 
various pectins prepared in the laboratory by the method of Ehrlich and Bom' 
merfeld (E. B. R., 55, p. 407) are reported. 

Lemon pectin yielded only 0.87 per cent of aoid calculated as acetic after 
deducting the formic acid formed in the distillation, apple pectin 0.45, and 
tomato pectin 0.70 per cent, while sugar-beet i>ectin yielded 0 per cent. It is 
(’oncluded that the a(*etyl group is not an essential (*nnstitnent of pectins In 
general. Its presence in root pectins, such as beet i>ectin. is attributed to the 
jwesence in the original material of lignin, lignocellulose, or cell materials 
containing acetyl groups. 

A contribution to the chemistry of grape pigments.- -IV, The anthocyans 
in Isabella grapes, R. J. Am>eiih<>n and F. V. NAaENHATTKit {Jovr. Attirr. (Ihem. 
iS'oc, IiH No 7/, pp. 2997 -f^OOS). This (ontinuat ion of tlie cbemical study 

of the pigments of grapes (E. B. R, 52, p. S08) has been noO?d l^riefly from a 
progress report (E. S. K, 54, p. 508). 

The nniiscorbntic fraction of lemon juice, IV, (\ (J. DAiTaNp:Y and B. B. 
Ztta’a (fiiochrm. Jour., 20 (192(i), No .7. pp. t0jr)~j()r}9) . — Continuing the inves- 
tigation of the chemical nature of vitamin V> (E. B. R., 55, p. 800), the authors 
have determined the ash content of six batches of lemon juice and of the 
purest fraction as yet obtained from it, with the following results: 0.1508 and 
0.00202, 0.2124 and 0.0(K)09, 0 1782 and 0.00252. 0 2081 and 0<X)700, 0.1890 and 
0.00001, and 0.2084 and 0.002742 per cent for the original juice and purified 
tractions, respectively. 

The ash of the concentrati' was examined for nickel, co!>alt, boron, iodine, 
and pl)ospborns, with negative results for the first three. Iodine was present 
in amounts corresponding t(i from 0.1 to 0.2 mg. per liter, but was excluded 
from iKMiig a part of the antiscorbutic substance itself, siiu'e it did not diffuse 
thrfMigh collodion membranes soaked in 95 per cent alcohol through which the 
active material passed readily. As determined by the Neumann method, phos- 
j)horus was present in all of the samples to the extent of from 0.0005 to 0.0009 
per cent. 

Non-volatile constituent. s of the cotton plant, V. B. Power and V. K. 
Chesnut (Jour. Amor. Chom Sor . (19^0), No JO, pp. 272J-27S7 ). — The 

investigation previously noted (E. B. R., 54. p. K03) has been extended to in- 
clude the nonvolatile constituents of the branches of the cotton plant stripped 
from the coarse, woody stems and with all bolls removed. From this material, 
after extraction with alcohol and distillation with steam, a dark-colored a(pie- 
ous licpiid and a black, oily resin xvere obtained. From the former w^ere iso- 
lated considerable amounts bf potassium nitrate and potassium chloride, 
quercetin, betaine, choline, succinic acid, and a small amount of salicylic acid, 
together with a nonidentifled crystalline acid melting at 105 to 10(F C. and a 
neutral cryf^talllne substance melting at 140 to 143®. The liipiid from which 
these substances have been obtained reduced Fehllng’s solution strongly, thus 
Indicating the presence of a considerable proportion of a reducing sugar. 

From the oily resin, amounting to 3.184 i>er cent of the dry material, the 
following substances were obtained: A phytosterol, (m. p., 135®) ; 

a phytosterolin (phytosterol glucoslde), (1nIL«0,i (m. p., 218-228°), which 
yielded on hydrolysis a phytosterol (m. p„ 135®) and a sugar which undoubtedly 
was glucose; i^entatriacontane, CssHts (m. p., 75®) ; palmitic acid; an acid of 
.phenolic character (m. p., 188-189®); a mixture of volatile acids, consisting 
apparently of biitydc, valeric, and caproie acids, the first two predominating; 
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and a small amount of a phenolic substance, which could not be identified with 
any of the phenols which have thus far been examined spectrophotometrically. 
By the distillation in a vacuum of a portion of the unsaponiflable material a 
mixture of lerpenes was obtained from which the following substances were 
isolated: Dipentene, Cmllw (tetrabromide, m. p., 122-123’’); an oxygenated 
compound (b. p., 200-220) which appears to possess the formula CsHioO; an 
optically active, dicyclie sesquiterpene, and a product (b. p., 300-350®) 

wdiich evidently consisted of diterpenes, CaoH.a. 

A modification of the deflection balance for use in biochemical labora* 
torles, J. W. Tiie\^an {Biochcni. Jovr., 20 {1926), No. 2, pj). 419-^22, fig. 1). — 
“A cheap and simple form of balance is described, the action of which depends 
on the bending of a steel ware. By its means 1 to 30 mg. can be weighed to 
±0.01 ing. ill 30 seconds. By using a series of wires of different thicknes.ses 
on the same instruinent, the replacement of the wire l>y another taking only a 
few seconds, any range of weights from 1 mg. to 1 gni. can be w'eighed with an 
accuracy of±l in 10,000.” 

Indicators: Their use in quantitative analysis and in the colorimetric 
determ illation of hydrogen-ion concentration, I. M. Koltiioff, trans. by 
N. H. Furman {Nvw York: John Wiley <G Sons; London: Chapman d Hall, 1926, 
pp. xn-\-269, pi. 1, figs. 23). — This translation is based upon the second Ger- 
man edition, but contains a new chapter on amphoteric; compounds and numer- 
ous additions distributed through the text. 

A rapid colorimetric method of estimating pentoses, K. A. McCanck 
(Bioehem, Jour., 20 (1926), No. 5, pp. 1111-1113). — In the method described, 
varying amounts of the pentose material to be tested are heated for two hours 
in tile water lialh wntb (‘oncentratod hjtfirochloric acid in test tubes fitted with 
glass tubes to act as condensers. After cooling, the furfural formed is shaken 
out with benzene and the color developed with a benzidine reagent prepared 
by dissolving 0.5 gm. of benzidine in 100 cc. of equal parts of absolute alcohol 
and glacial acetic acid. A deep violet color is said to develop in about 15 
minutes and to per.sist for nearly tw^o luairs. Standards for comparison are 
prepared from araiiiriose treated in the same way. Tlie method, while having 
definite limitations, is recommended for certain purposes, particularly the 
examination of the urine, on account of its simplicity and rapidity. 

Fat content of breads and cereals, G. A. Goumack (Biochem.. Jour., 20 
{1926), No. 5, pp. 1052-1054). — A comparison is reported of the ether-soluble 
material in flours prepared from wheat, oats, barley, and soy beans as deter- 
mined by Soxhlet extraction before and after pepsin digestion of the flour. 

From two to three times as much fat was removed from the flour after 
peptic digestion as before. Repeated extraction of tlie flour w^as also found 
to increase considerably the amount of fat obtained, and it conclude<i that 
the fat content usually reported for flour and bread is too low. The values 
obtained for various types of bread before and after digestion are Scotch white 
bread 0.29 and 0.93, English w±ite bread 0.27 and 0.61, Scotch pan loaf 0.96 
and 1.0, and Scotch brown bread 1.4 and 2.8 per cent, respectively. 

The estimation of iodine in foodstuffs and body fluids, I. Leitch and 
J. McA. Henderson (Biorhem. Jour., 20 {1926), No, 5, pp. 1003-1007, fig. 1). — 
The Fellenberg method of determining iodine in biological materials (K. S. II., 
58, p. 201) has been modified by the elimination of the colorimetric, and slight 
changes in the titrimetric, determinations. Nickel crucibles are used in place 
of iron for the preliminary ashing of the material. Potassium nitrite is 
omitted, and 2 n sulfuric acid used for the acidification and bromine water 
in place of chlorine water for the liberation of the iodine. The method is 
described in full, with data on its accuracy. It is estimated that the error is 
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about ±10 per cent when iodine is present in such minute quantities as from 
0.5 t to 27 - 

The search for colour reactions of vitamin “A,” T. T. Cocking and E. A. 
Price (PJiarm, Jour, and Pharm, [London], 4 . ser., 63 (1926), No. S275, pp, 
175-178). — Further experience in the use of antimony trichloride dissolved in 
chloroform as a color reagent for vitamin A (E. S. R., 56, p. 10) is reported, 
substantiating the earlier conclusions that this reagent is superior to others 
which have bben recommended for this test. The advantages of the antimony 
trichloride reagent are thought to be that the reaction is not interfered with 
by traces of water or alcohol in the chloroform, that a fully saturated solution 
is not essential, that the blue color produced is move permanent and intense 
than the colors given by any other reagents tested, and that the reagent is 
relatively innocuous and does not lose its activity for several inonlhs if kept 
in a stoppered bottle. 

Data are tabulated on the original color as determined by the Lovibond 
tintometer and the color developed by the antimony trichloride reagent in 

17 samples of Norwegian cod-liver oil and 0 of Newfoundland oil. The per- 
centages of unsaponiliable matter in some of the oils were also determined. 
As judged by these data, the color of the oil itself and the amount of unsaponi- 
fiable matter present are not criteria of the vitamin A content, the activity of 
cod-liver oils with respect to vitamin A may vary as much as 8 to 1, and the 
Newfoundland oils examined ha%'e on an average a higher content of vitamin A 
than the Norwegian oils. 

An alphabetical summary is given of the various reagents which have been 
used for the color test, with the color yielded, and the advantages and disad- 
vantages in the test. 

The estimation of calcium in blood serum, ,1. W. Tkkvan and II. W. Bain- 
UKTiKiE {IHovhcm. Jour., 20 (1026), No. 2, pp. Jf23~Jf2G. fig. 1). — A method of 
determining calcium in blood scrum is described in which the calcium is pre- 
cipitat(*d as oxalate as in the method of Kramer and Tisdall (K. S. R., 46, 
p. 203), washed with .saturated ammonium oxalate iji idac'o of water, and then 
converted into calcium carbonate by heating in the centrifuge tube in which 
it is se])arated and washed. The calcium carbonate is linally titrated with 
n/ 10() pho.sphoric acid, IlaPOt, using bi’omophenol blue as indicator. By the 
use of a special micrometer syringe devised by the senior author only 1 cc. of 
serum is required, and smaller quantities down to 0 1 cc. are said to give 
lesults sufficiently accurate for most purpo.ses. 

The analysis of pigments, paints, and varnishes, J. J. Fox and T. H. 
Bowles (London: Ernest Bonn, 1927, pp. X-\~ll—179, figs .9). —This is one of the 
oil and color chemistry monographs edited by R. S. Mon ell. 

Furfural steps into industry, I). H. Killefffr [Indus, and Engin. Chem., 

18 (1926), No. 12, pp. 1217-1219, figs. 2). — A descriiJtion is given of the com- 
mercial manufacture of furfural from oat hulls by a metbod similar to that 
develoiK^d at the F. S. Dei)artment of Agriculture for Us prodiiclioii from corn- 
cobs (E. S. R., 51, p. 809). A flow sheet for furfural production from the 
original oats to the technical jn'oduct is included. It is noted that before 1922 
furfural w’^as obtainable with difficulty at prices varying from ?G.50 to $30 per 
pound, while in May, 1926, the price w^as 15 els. i>cr ix)und. Various uses of 
furfural are listed. 

METEOEOLOGY 

Monthly Weather Review, f September— October, 10361 (17. iSf. Mo, 

Weather Rev,, 51f (1926), Nos. 0, pp. 367-40Sf P^s. 15, figs. 9; 10, pp. 409-452, 
pis. 14 , fgs. 4)> — In addition to detailed summaries of meteorological and clima- 
tological data and w^eather conditions for September and October, 1926, and 
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bibliographical information, notes, abstracts, and reviews, these numbers 
contain the following contributions: 

No, 9, — Weather and Sugar Cane in Louisiana (illus.), by AV. F. McDonald 
(abs.) (see below) ; the Tropical Storm of August 25-26, 1626, in Southern 
Louisiana, by K. A. Dyke; Persistence of AVeather Tyi)es in the Hawaiian 
Islands (illus ), by E. F. Loveridge (see below) ; Forecasting Precipitation from 
Local Data (illus.), by C. L. Ray (see Mow) ; AVind as Motive Power for 
Electrical Generators (illus.), by H. G. Carter (sec p. 815) ; Climatological Data 
for Andagoya, Republic of Colombia, South America, by P. C. Day; C. R. P. 
Brooks on A'ariations of Pressure from Month to Month in the Region of the 
British Isles, by A. J. Henry ; Part 2 of Gregg’s Aerologlcal Survey of the 
Ignited States; Results of Observations by Means of Pilot Balloons, by B. M. 
Varney; and Solarimetcu's and Solarigraphs (illus.), by L. Gorezyfiski (see 
below). 

No. 10. — Tlie West Indian Ilurrieanes of S('ideniher 14-22, 1926 (illus.), by 
C. L, Mitchell; An Interpretation of the AVind AVloeity Record at Miami Beach, 
Fla., September 17 IS, J926, by B. C. Kadel : Destructive Gust at Jupiter, Fla , 
Following the Miami Hnrrioane, by IT. B. Boyer; The Hurricane at Turks 
Island, September Id. 1926, by G. Gornlwin ; A. Angstrbm on “Radiation and 
Climate,” by IT. IT. Kimball; Broadcasting AWalber Maps by Radio (illus.), 
by B. F. Dasliiell; Horizontal Ground Day Visibility at Elleudale, N. Dak., by 
L. A. AA^arren ; A Graphic and Tabular Aid to Interpreting Correlation Coef- 
ficients (illus.), by J. F. A'oorhees ; Substances in Rains and Snows, by H. 
Ribble and P. Bowman (see p. 821) ; and Climate and AVeatber at Kerguelen 
Island, by B. M. A'arney. 

Solarinieters and solarigraphs, L. CoiazYNShi {U. Mo. Weather Rev., 
(/.W), No, 0, pp, SSI-OSJf, pi. 1, iw- /K—SimrJe instruments for direct readings 
of solar radiation intensity from sun and sky are d(‘scribpd. 

Forecasting precipitation from local data, Tj. Ray (V. H, Mo Weather 
Rev., No. 0, pp /b/.s 2). — A statistical and graphic study of 

the probability of rain following difl’enmt pressure heights, wind directions, 
pressure changes, and the several combinations of these factors are presented, 
but “ do not show a suffic iently high average of i)robability to serve ... as 
an aid in forecasting.” 

Persisten<*e of weather types in the Hawaiian Islands, E. F. TiOVEKiiKu: 
(U. aV. ilfo. Weather Rev., 54 (1926), No. 9, pp. 370-372 fip. 7).— The study 
leportcd in this article shows a systematic and persistent tendency in w^eather 
variations in the Hawaiian Islands greater than has been observed at places 
in higher latitudes. Temperatures show a remarkable tendency to persist. 
In case of rainfall, atmospheric iiressure, and wind vcdocity the persistence is 
less but still clearly apjwirent. It is suggested that the faet that wet and 
dry weather tend to persist in summer might he of some value in long-range 
forecasting. 

AVeather and sugar cane in Louisiana, AA\ F. McDonald (If. S. Mo. Weather 
Rei\, 5 If (1926), No. 9. pp. 361-369, po. 1). — This is a summary of a much fuller 
discussion of the subject previously noted (E. H. R., 55, p. 715). 

There w*as found to he a linear correlation of +0.53 between sugar yield 
and the preceding March teini>erature, of —0.51 between the sugar yield and 
the preceding January rainfall, and of —0.54 between sugar yield and the 
August rainfall. A correlation coefficient of +0 50 between the molasses-sugar 
ratio and November sunshine (at New^ Orlean.s) is taken to indicate a large 
influence of sunshine on the ripening processes, and this appears to Ive in 
accord wdth general observation. The high correlations between seasonal rain- 
fall and sugar yield in Louisiana as compared with those of tropical sugar* 
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producing countries indicate that “those years or terms of years when 
Louisiana rainfall most closely approximated the seasonal type of the Tropics, 
with accentuation of wet and dry seasons, i)rodnced the best yields. In Louisi- 
an increased rainfall during spring uiitii June, and rainfall below normal 
from August through harvest, produces such an accentuation and increases 
yields, whereas years or periods of more uniformly wet charactei*, or with 
the seasonal type i*eversed, reduce yields.” “ It seems reasonable to suppose 
that the evolutionary responses of cane, a plant of tropical origin, must be 
closely bound up with the rainfall regimen, seasonally the most variable 
climatic feature of its native habitat.” 

Wind as motive power for electrieal generators, H. (J Cartkb (U. H. 3/o. 
Weather Rev., r)Jf (1926), No. 9, pp. ^74-^76, figs. 4 ). — A study at Lincoln, Nehr., 
of wind velocity and force leads to the conclusion that “ while the data presented 
may not prove the feasibility of oijeraling electrical generators hyA\lnd power, 
they at least show the j)ossibilities.” 

SOILS— FERTILIZERS 

Biophy.slcal and biochemical investigation of soil, J. Stoklasa and E. G. 
Doekell (Jla}idhueh der Biophysih alischen mul Bwchemisf hen liiirchforsehung 
des Biidens. Berlin: Paul Parey, 1926, pp. A\ -{-812, figs. Ill) — This hook deals 
with the bioph.vsical and bio(‘hemu'al inve'-tigatiou of soil, and esjjecially with 
methods for biological study. 

Sinipliiication of mechaiiicail analysis of soil [Irans. title], L. Smoitk 
(Ann. Set. Agion. Pi am:. Bhang, }.» (J926), Na /, pp 29-d'f) — A simplihca 
tiou of the Kopecky process is dt^.scribed. 

Soil survey of Garrett County, Maryland, J. M. Snydlk i:t at., f T. S. Dept. 
Agr., Adv. Sheets Pield Oper. Bin. Soils, 1911, pp III -\-9a7 -982, jig. 1, map 1) — 
I'bis survey, uiadi‘ in cooperation with tlu* Maryland Geological Survey and 
Experiment Slatiuii, denis with the soils of an area of 427,520 acres in western 
Maryland. The area is comi)o.<ed of tw(^ pliysiographic divisions, the mountain 
section o(x*upying appioximately three-fourths of the (*oiinty, and the high 
rolling plateau. The county is said to he well drained 

^rh(* soils are said to he all light colored and are prevailingly detieieiit in 
organic matter. Thert^ is mueh uniformity in tt‘xture in both the surface and 
sub, soil throughout the area, and nearly all of the soils contain much frag- 
mental rock. Including rough stony land, 15 soil i.vpes of 5 series aiv mapped, 
of which the Dekalb stony silt loam and gravelly silt loam cover lUi and 22.4 per 
cent of the area, respectively. 

Soil survey of Ottawa (kmiitj, Michigan, J. O. Yea T( ii i:t al. ( V . S . Dept. 
Agr., Ado. Sheets Field Opei . Bur. Soils, 19^2, pp. IJl-{-92J- 956, figs. 8, map i), — 
This survey, made in cooperation with the Michigan Experiment Station, deals 
with the soils of an area of HOLtKH) acres, located in the Great Lakes Plains 
in southwestern Mi<4iigan. Tlie topography is eharaeterized by nearly level 
plains, partly dry and partly wet and swamiiy, and low rounded hills, basins, 
and shallow valleys of glacial origin. The greater purl of the area is said 
to be naturally sutiiciently well draineii for agriculture. 

The soils exhibit a diversity in texture and other diaiael eristics. The sands 
or light soils occupy the greatest acreage, hut the loam.s, silt loams, and clay 
loams are but slightly less in the aggregate. There are only a few small areas 
of gravelly soils and only negligible acreages of very stony soils and heavy 
clay soils. Including muck and marsh, 29 soil types of 18 series are mapped, 
of which the Plainfield sand and the Newton loamy fine sand cover 20.9 and 10 
per cent of the area, respectively. 
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Soil survey of the Las Vegas area, Nevada, E. J. Caupentee and F. 0. 
Youkgs (U. S. Dept. Agr., Adv. Sheets Field Oper. Bur. Soils, 192S, pp. 111+201- 
2iSy pis. 4, fig. I, maps 2). — This survey deals with the soils of an area of 
197,120 acres situated in Clark County in southern Nevada and which embraces 
the greater part of the Las Vegas Valley. The greater part of the area 
consists of broad gently sloping alluvial fans, with a smaller flatter area 
in the central part of the valley. 

The soils of the valley are derived mainly from limestone, with slight ad- 
mixtures of materials derived from basalt and other crystalline igneous rocks. 
Alkali is of widespread distribution in the valley, but generally of low concen- 
tration, except in places in the lower, more poorly drained central part of the 
valley. Including dune sand and rough stony land, 21 soil types of 9 series 
are mapped, of which the Las Vegas loam, gravelly fine sandy loam, and loamy 
fine sand and. the Gila gravelly fine sand cover 18.8, 13.5, 12,9, and 11 per cent 
of the area, respectively. 

Soil survey of Cayuga County, New York, H. G. Lewis et al. (U. S. Dept. 
Agr., Adr. Sheets Field Oper. Bur. Soils, 1922, pp. IV +1023-1082, pis. 4, fig. 1, 
map 1). — This survey, made in cooperation with the New York State College 
of Agriculture, deals with the soils of an area of 449,920 acres lying near the 
center of the Finger Lakes region in central New York. The topography of the 
area varies from smooth, nearly level, gently sloping, undulating, hilly, and 
morainic to steep and broken. As a whole the county is well drained, although 
some areas need drainage. 

The soils are variable in texture, color, mode of formation, and content of 
lime and organic matter. The most extensive soils represent partly weathered 
till material of varying thi(*kness, with some residual material from the under- 
lying geological formations. Including muck, marsh, meadow, and steep broken 
land, 39 soil lyp(‘s of 27 series are mapped, of which the Ontario loam and 
the Honeoye silt loam cover 18.9 and 18 3 per cent of the area, res jx^c lively. 

Soil survey of Grant and Mineral Counties, West Virginia, S. W. Piitltjps 
(U. S. Dept. Agr., Adv. Sheets Field Oper. Bur. Soils, 1922, pp. Ill +9SS-1022, 
pis. 2, fig. 1, maps 2). — This survey, made in cooperation with the West Virginia 
Geological Survey, deals with the soils of an area of 517,120 acres comprising 
two counties in the Appalachian Mountain region in eastern West Virginia. 
The topography varies from rolling to mountainous. The area is draint‘d into 
the north branch of the Potomac River. 

The soils of the area are grouped as the smoother upland soils having a 
rolling to hilly topography, the first bottom and second bottom soils, and the 
rough mountainous areas. Including rough stony land, 20 soil types of 11 
series are mapped, of which the Dekalb shale loam, rough stony land, and 
Dekalb stony silt loam cover 33.8, 22.6, and 12.4 per cent of the area, 
respectively. 

Terracing in Alabama, L. C. LeBron and M. L. Nichols {Ala. Polytech. Inst. 
Esot. Circ. 94 {1926), pp. 11, figs. 5). — ^Practical information on terracing for the 
pi'eveution of soil erosion under Alabama conditions is presented. 

Physiologically variable behavior of moist, air-dried, and repeatedly 
dried soils [trans. title], V. KAS (Shorn. C^eskoslov. Akad. ZemM^l. {Ann. 
Czechoslovak Acad. Agr,), 1 (1926), No. 1, pp. 89-162, figs. 11; Ger. ahs., pp. 
160-162). — Studies arc reported which showed that drying or alternate wetting 
and drying of soil and also freezing change its physical, chemical, and biologi- 
cal properties. The resulting flocculation of the colloidal material and the 
accompanying increase in the degree of dlspersity were found to improve 
the conditions for bacterial life In heavy soils. Air-dried sandy clay soil 
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showed decreased hygroscopicity and water evaporating power. Freezing had 
the same effect. ‘ 

Lrying or freezing of heavy soils rich in colloids caused a regular increase 
in the catalytic power, which disappeared, however, as a result of repeated 
wetting. Boiling or centrifuging moist soils suspended in distilled water x>ro- 
duced the same results as drying. 

Air-dried soil suspended in distilled water and boiled or centrifuged had 
a lower catalytic power than moist soil. An increasing addition of colloidal 
l)()tassium silicate solution to sandy clay soil depressed Ihe catalytic power. 
The opposite effect was obtained with ordinary sand. 

The view that physical soil properties exercise no influence in liquid cultures 
is considered incorrect, since the filler i)aper used to separate the colloidal 
materials from their disi)ersion medium is not adequate for this purpose. 

Nitrification was markedly depressed by both drying and freezing. Acid 
formation was found to be chemiically irregular in dried soils, but proceeded 
rapidly and reached a maximum earlier and decreased more markedly than 
in moist soil. 

Carbon dioxide formation was found to be greater in dry soils than in moist 
soils, especially in the early stages. Repeated drying of a humus clayey sand 
garden soil further increased the carbon dioxide formation. Progressive repe- 
tition of this treatment, however, eventually stiongly depressed the carbon 
dioxide formation. 

Tlie difference between the behavior of a dried soil and that of a moist soil 
is considered bj be dire('tly proportional to the soil productivity. 

The niovenient of soil moisture in the vapor phase, Parts 1, II in 

Jour. Arncr. Soc. Agron , i7 ilirJo), No. 10. pg. 6' }^, 6‘'/d). — This is an abstract of 
two papers presentcnl at the ninth annual ineeting of the American Society of 
Agronomy at Fort Collins, Colo., June lS-20, 1925. The first, by J. C. Russel, 
deals with some theoretical considerations, and the second, by II. E. Weakley, 
with experimental observations. 

Laboratory and field data, from studies conducted at the Nebraska Exi)eii- 
ment Station, were presented to show the magnitude and importance of vapor 
movements. The evaporation of water from a free water surface into the 
atmosphere directly or through dry porous material, either soil or sand, was 
shown to be a linear function of saturation deficit. The rate of evai)oratioii 
varied with the rK)rosity of the material, but was not affected by its hygro- 
scopicity, As much w’ator passed from a free winter surfjico through dry, 
coarse sand as through dry, coarse granular soil of identical permeability 
coeflacient. The size rather than the quantity of imre space determined the 
extent of the water lost. Cracks in a soil ma.ss seemed to allow very rapid 
vaj)or movement. 

The evaporation of water from a wet mass of soil when not more moist 
than the field carrying capacity seemed to follow all of the law's of vapor move- 
ment. As much water wms lost from wet soil columns when they were broken 
by air gaps as when they were continuous. 

Soil moisture in relation to the growth of crop plants, H. Ti. Sttantz 
{Jour. Amcr. Hoc. Agron., 11 (1U25). No. 11, pp. 705- 711) .—In a contribution 
from the U. S. D. A. Bureau of Plant Industry data are presented on the 
utilization of w'ater by plants as a basis for studies of the movement and 
retention of water in soils. 

Soil reactions in relation to plant successions in the Cincinnati region, 
S. Geisler (Ecology, 7 (1926), No. 2, pp. lGS-184. figs. 8). — Studies conducted 
at the University of Cincinnati are reported w'hich indi(*ate that the type 
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of soil which prevails in the suceeesional stages is readily detected in the 
climax. 

A prevailingly acid or alkaline condition was noted in the reactions of each 
of the successions. The soils of the upland successions were acid in reaction 
due to lack of drainage and poor aeration. All successions except the upland 
were found to l>e essentially alkaline in reaction due to the nature of the under- 
lying rocks. The influence of the rock materials was more marked in earlier 
than in later stages of succession. In every succession the earliest stages were 
found to be rather limited in their range of reaction, while the later stages 
had a wider range. 

The results Indicate that many species grow under widely varying .soil con- 
ditions, and that there is nothing to indicate that the soil reactions are respon- 
sible for si^ecies distributed in tbe Cincinnati region. There seems to be no 
definite progression of soil reactions in relation to the plant successions in the 
region, but rather a widi^iiing of the range of reactions as the climax is 
approached. 

Helatioii of ttoJI to plant cell sap, M. M. McCoor ( Mii hifjan K/or. Quart. IhiJ., 
9 (1926) f 1^0. 2, PI). OO-iUf) —Stutlies are brietly reported wliii-b indicate that the 
use of fertilizers lowers the freezing point of cell sap, and tliat the phos- 
phorus content of the cell sap of plants is affected by soils and their fertiliza- 
tion. The addition of potash to muck soil increases the concentration of the 
juice of the leaves of siuli crops as sugar beets and cairots. It appears fur- 
ther that the amount of inorganic i)hosplu>rus in tlie cell sap varies with the 
time of day, being greater in the morning than later on in the day. 

The growth of certain microorganisms in planted and in uiiplanted soil, 
J. K. Wilson and T. L. I. yon {New York Cornell Sia. Mem. tOS {1926), pp 
S-25). — Studies are reported in which soil was placed in large tubes, and after 
these had been heated in an autmdave and inoculated with i)iire cultures of 
selected organisms, sterilized seeds of maize or timothy were planted in some 
of the tubes, while others rt'maiiied uuplanted. After the plants had grown for 
periods varying from several days to a few months, the soil was removed 
from both the planted and uni>lauted tubes, dilute infusions were jdated, and 
colonies were counted after incubation. 

With few exceptions the soil in which plants were grown contained a larger 
number of organisms tlian did the implanted soil. The organisms used were in 
every case those known to he active in ehauging nitrogen from one form to 
another. 

The conclusion is drawn that at lea.st some <M‘op plants produce a condi- 
tion in the soil surrounding their roots which favors th(‘ growth of certain 
microorganisms that (onsume nitrate nitrogen, tJms accounting for the dis- 
api>eurance of nitrate nitrogen not absorbed by plants. 

[Soil bacteriology work at ttie llelawure Station], '^I\ F. ]\Ia\nh (DeJauare 
f^ta. Bui. IJfl {1926), pp. 25-27 ). — Studies by P. Mautz showed that certain of 
the sulfates strongly stimulate sulfur oxidation. Potassium sulfate was the 
most active in this respect, while iron, uluminiim, ammonium, and magiiesiuin 
sulfates .showed some stimulation. Sulfur oxidation was found to take place 
rapidly whether in soil or organic composts. 

Pot studies with wheat to learn the relative availahility to plants of phos- 
phorus made citrate soluble by the sulfur oxidation process and that in 
commercial fertilizer showed that the noncomposted, nouavailable phosphorus 
sulfur mixtures with activators to stimulate sulfur oxidation gave as good 
results as commercial fertilizer, with only one exception. 
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Distribution of Azotobaeter in Bavarian soils with reference to their 
reaction and lime and phosphoric acid contents [trails, title], H, Ntklas, 
H. PoscHENRiEDfR, and A Hock (Centhl, Bakt, [etc.], 2. Aht., 66 (1926), No. 1-7, 
pp. 16-28). — Studies are reported of a number of Bavarian soils. The results 
are taken to indicate that the natural occurrence of Azotobacter in soils is 
governed very largely by reaction and lime content, and that many soils, iii 
spite of their favorable reaction and high lime content, contain no active 
Azotobacter because of a deticiency in phosphoric acid. Apparently such soils 
can contain Azotobacter, but these are unable to assimilate nitrogen. 

Nitrate studies on a manured and iinmanured soil under continuous 
wheat culture, 11. F. MuRpjfy (Jnur. Anier. Boc. Af/ron., 17 (1925). No. 11, pp. 
754-741). — »Stu(lies conducted a( the Oklahoma Experiment Station are reported 
which showed that nitrates were produced in much larger quantities in manured 
soil than in unmnnured soil. Nitrification experiments showed that the 
manured soil produced 1.08 times more liitrates than the unmanured soil for a 
period of two monihs in the greenhouse and 2.24 times as much nitrates as the 
Iinmanured soil under oiien-room conditions. During July, with optimum 
moisture' pic'sent, the manured soil produced under open-room conditions 1.74 
times the amount of nitrates produced by the iinmanured soil. 

Nitrification was greater under greenhouse conditions than outdoors for 
both manured and unmanured soils Similar ratios existed in both cases 
favoring the manured soil. Spring growdh started later on the unmanured 
jdat, and the manured soil w’as superior to the nnmanured soil with reference 
to nitrates present, nitrification, moisture retention, and plant growTh. It w’a?? 
found that the amount of nitrates present in the soil under each treatment is 
rapidly reduced as soon as the sjiring growth of wheat begins. 

[Soil fertility studies at tlie Arkansas Station] (Arkansas Sta. Bui. 215 
(1926), pp. 5-7). — The progress of soil fertility studies is briefly reported (E. S. 
It., 55, p. 17). Data are presented on forms of lime and phosphorus and sources 
of nitrogen and on the effect of cultivation on the amuniilation of nitrates and 
moisture in the soil. 

(Soil management and fertility studies at the Illinois Station] (Illinois 
t^tn. Rpl. 1926, pp. 8, 9-27, fifj. 1). — The progress results of a large number of 
soil fertility studies are very briefly summarized (E. S. R., 5(1. p. 212), which in- 
clude data on the comparative value of livestock and grain systems of farming, 
the fertilizing value of crop residues and farm manure, tlie influence of limestone 
of different degrees of fineness on soil productivity, lime sources and liming 
practices, phosphate sources and fertilization practices, potash and sulfur ferti- 
lization pi-actiees, and the effect of legumes on soil productivity. 

Some of the outstanding results obtained are that extreme fineness in lime- 
stone is not necessary on Illinois soils, and that moderate liming is more 
profitable than excessive liming. The soils of the State vary in their phosphate 
reijuirements, and apparently no one carrier of phosphate gives the best result‘>. 
In practically nil sections of the State responses to rock v>hosphate used with 
manure are much less than wdien it is used wdth crop residues in grain systems 
of farming. Except on certain jieaty or alkali soils, the use of potassium salts 
on the soils of central or northern Illinois does not give economic returns. In 
the southern part of the State economic increases have been noted, especially 
in the corn crop. Sulfur apparently fails to increase crop yields on the 
soils of the Stale. 

Soil treatment and crop production in the Nelson district, 1924^25, 
T. Rigg et al. (Cawthron Inst, Nelson, N. Z., Depi. Chem. and Agr. Bui. 2, n. 
ser. (1926), pp. [19]), — A series of short papers dealing with some of the soil 
problems of the Nelson district are presented. These are: Liming and Manu- 
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rial Experiments on Stoke Soils; Cropping on the Hope Plains, Nelson Dis- 
trict; Scientific Treatment of the Soil, Motuplko and Motueka Valleys; Hay 
Experiments, Waimea Plains, Nelson; Lucern Experiments, Wairaea Plains, 
Nelson; and Soil Treatment for Nelson Tomato Houses. 

A preliminary investigation on the absori>tion of fertilizers by Ceylon 
soils, A. W, R JoAcniM {Ceylon Dept. Ayr. Bui 75 (11)26), pp. 19, pl8. S ). — 
Four series of experiments are rejiorted, the purt>oses of which were (1) to 
ascertain the absorptive power of (Vyloii soils, and (2) to estimate the losses 
of fertilizers added to them through leaching by rainfall. 

The absorptive power of soils for fertilizers was found to vary with the 
nature, conipaetive power, )>orosity, and moisture content. The fertilizer 
losses were slightly greater from moist soils than from air-dried soils. The 
nitrates of sodium and iKdassiiim were least absorbed, while soluble sui>er- 
phosphate and the sulfates of ])otassium and ammoninni were most absorbed. 
Potassium sulfate was absorbed to a greater degree than potassium chloride. 

It was found that the amount of fertilizer absorbed by a soil increases witli 
time, hut that by far the greater part of the absorption takis place during the 
first 2 hours. AVhen the fertilizer was incoriwrated in the upixir 3 in. of a 6-in. 
layer of soil, the loss of fertilizer due to a 2-in. rainfall during 2 hours was 
hardly appreciable. If 21 hours afterward a further rainfall of 1 in. occurred, 
(uily a very small iiroportion of the fertilizer was leached from the top 6 in. 
of the soil. However, in the case of nitrates of sodium and potassium the 
amounts lost in the drainagt^ water were greater, being 6 per cent in the case 
of the latter and 15 jier cent in the case of the former. Hardly any losses of 
the other fertilizers were observed. 

Decomposition of stable manure in soil and its utilization by plants 

[trans, title], M. lUcii (Lfindw. } crs. Hta.. 104 (1926), No. 5-6, pp. 2/f5-284 ). — 
Studies are reported on (1) the decomposition of stable manure in soils, (2) 
the influence of stable manure on the content of available nutrients in sf)il, 
(3) the utilization of the total soil nutrients by plants, and (4) the utilization 
of the nutrient content of stable manure. 

The main oxidation of carbon was found to occur during the first year after 
the application of stable manure to soils. During this period approximately 
75 per cent of the total carbon added was decomposed. After that i>eriod 
the oxidation of the stable manure carbon proceeded more slowly. Decomiiosi- 
tion of the organic constituents of the stable manure naturally was more 
rapid during the warmer than during the colder periods of the year. 

The carbonaceous material disapp<*ared more rapidly in sand, clay, and shale 
soils than in other soils. The j^entosans decreased more rapidly than the total 
carbon. The decomposition of lignin was much more slow than that of the 
pentosans. 

After fertilization with stable manure the total and soluble nitrogen con- 
tents of the soil showed a considerable decrease due to denitrification and leach- 
ing. The content of phosphoric acid soluble in 1 per cent citric acid in soils 
was only slightly decreased after fertilization with stable manure, after w^hich 
it remained uniformly the same. The soluble potash gradually decreased, 
however, due to leaching and fixation. 

Soils idanted to beets and rye naturally showed a decrease In nutrient ma- 
terials. The beet crop was doubled by manuring. The rye yield was also 
considerably IncreavSed. 

About 30 per cent of the nitrogen, 20 per cent of the phosphoric acid, and 
50 per cent of the potash contents of stable manure additions were utilized 
by the rye and beet crops during the first two years after fertilization. 
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iSnbstances in rains and snows, H. Bibsle and P. Bowman (V. S. Mo, 
Weather Rev., 64 {1926) ^ No. 10, p. 4^4 )- — Hesults of determinations of nitrogen 
compounds, sulfates, and chlorine in 57 samples of rain and 13 of snow at 
Cornell College, Iowa, are summarized. The 15.1 in. of precipitation from 
September 10, 1924, to June 3, 1925, carried in solution 4.G5 lbs. i>er acre 
of nitrates, 0.07 of nitrites, 16.70 of free ammonia, 11.45 of albuminoid am- 
monia, 165.64 of sulfates, and 29.70 of chlorine. The 32.46 in. of precipitation 
from June 15, 1925, to May 31, 1926, caniod in solution 5.9 lbs. per acre 
of nitrates, 0.27 of nitrites, 2.5 of free ammonia, 1.63 of albuminoid ammonia, 
72.61 of sulfates, and 83.84 lbs. of chlorine. The chlorine content varied widely 
and is thought to be i>rohal)ly due to salt i>articles carried from the Atlantic 
Ocean. 

Some tests with Soilgro, L. T. Leonakd (Jonr. Amer. Sor. Apron., 11 {1926), 
No. 10, pp. 623-629). — Tests conducted by the U. S. I). A. Bureau of Plant Indus- 
try of Soilgro, a so-called culture of soil haeteria, are briefly reported. 

The total numbers of bacteria in the SoiJgrf> cultures t(\sted were found to 
be much lower than those in the so-called bacterial food accompanying the 
liquid cultures. Soil and manure samples plated for ('omparison gave higher 
figures. The numl>ers of ammonifying and cellulose-destroying bacteria were 
also larger in the bacterial food, soil, and manure samples than in the Soilgro 
cultures. The presence of Azotobactcr in the culture was not indicated by 
the tests made. (Certain strains of legume bacteria were found in Soilgro, but 
in less number than in the potting soil used for comparison. 

Nitrogen fixation by potting soil 's\as superior to the flxation by a Soilgro 
culture, and the mixtures of Soilgro gave a lower fixation in two ca.ses than 
the culture from which they were made. The nitrifleation of ammonium salts 
in liquid and in soil cultures was bettor by ])otting soil than by any of the 
Soilgro preparations, 

Soilgro showed no superiority in the production of radishes, either in the 
stimulation of germination, earliness of crop, or weight of crop, collectively 
or individually. Tests made with peas wore likewise negative Two tests on 
lawns did not produce results favorable to Soilgro. Quantitative tests on 
soil cuttings made from treated plats bore out the results of the superficial 
examination. 

Spreading of lime nitrogen with soil ftrans. title], E IJlanck and F. 
OiERECKE {Jour. Landir., 13 (1925), No. 4^ PP- 305-316) — Studies conducted at 
the University of Gottingen are reported which sliowed that c(jmposting lime 
nitrogen with soil and sub.sequeiit application of the mixture in the usual man- 
ner caused a considerable increase in crop yields idle conclusion is drawn 
that the injurious products of the decomposition of lime nitrogen exist only a 
short time as such and may be transformed into harmless and useful eomiKmnds 
during composting. 

Mixtures of urea Avith pliosphatic and potassic fertilizers [trans title], 
P. Boischot (Ann. f(ci. Apron. Franc, ef Etranp., 43 (1926), No. 1, pp. 46-50.) — 
Studies conducted at the National Institute of Agronomj’ of France are reported 
which showed that urea may be mixed wdth the majority of phosphatic and 
potassic fertilizers. Mixtures of urea with alkaline fertilizers are not recom- 
mended owing to the resulting nitrogen losses. 

Test soils for water-soluble phosphorus, C. TI. Spttravay (Mirhipan ffta. 
Quart. Bui, 9 (1926), No. 2, pp. Data on a simple field test are pre- 

sented which are said to give information on fertilization needs. 

Colloidal phosphate ftrans. title], E. Bottini (Sta;:'. l?per. Apr. Ital., 68 
{1926), No. 1-9, pp. 209-216). — Studies of the physical and chemical properties 
of a finely pulverized phosphatic fertilizer are reported. 
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Only 0.79 per cent of the material showed apparent colloidal properties. 
About 63,06 per cent of the material consisted of particles 80 in diameter. 
The coarse material contained more phosphoric acid than did the fine material. 
The colloidal portion contained hardly a trace of phosphoric acid, and It con- 
sisted mainly of organic matter. 

Treatment of this material with distilled water, saturated solutions of carbon 
dioxide, and solutions of neutral salts, both organic and mineral, dissolved out 
only traces of phosphoric acid, and only small quantities were soluble in am- 
monium citrate. Apparently solutions of citric and of citroformic acids were 
capable of dissolving out considerable phosphoric acid. 

These results arc taken to indicate that this so-called colloidal phosphate has 
no greater fertilizing value than other pulverized natural phosphates. 

Cropping experiments with sericite as a source of potash [trans. title 1, 
E. Blanck and F. Alten {Landw. Vers, lOJ, {1926), No. 5-6, pp. 237-2iS).— 
Experiments conducted at the University of Gottingen are briefly reported which 
showed that pulverized sericite as a source of potash increased the yield of 
peas and oats ])nt appari ntly Imd little effect on mustard. 

Degree of resistance of different limes toward acid solutions cirenlating 
in cultivated soils [trans. title], E. Bottint {Staz. iSfper. Ag7\ Ital., 53 ( 1925), 
No. 7-9, pp. 268-288 ). — Studies are reported the results of which indicate that 
different forms of lime may h(‘ placed in three groups witli reference to their 
resistance to decomiwsiiion i)y acid solutions of soils. 

The first group comprises calcareous marls, concretions, sands, and fossils 
which are rather easily decomposed. The second gi'oup con)prises the cal- 
careous clays wdiich present a higher degree of resistance to (le(‘oinposition. 
The third and apparently most resistant group includ(‘s the dolomites and 
other hard lime compounds. 

It was found that resistance to decomposition bi'ars a relation to siyecific 
weight, a low specific weight corresponding to a low resistance. Resistance 
to decomposition w^as also found to bear a relation to geologic distribution. 
Compact lime formations found at the greater depths were less easily decom- 
rwsed than more recent formations at less dejJths. 

Kesidual effects of forty years continuous maiiurial treatment. — III, 
Ultimate fate and some physical and chemical effects of applied lime, J. W. 
White and F. .T. Holben (8^oa *Sfc/., 22 (1926), No. 1, pp. In this third 

contribution (E. S R, 55, p. 220), studies of the fate of two forms of lime 
and of the physical and chemical effects of continuous liming of soils are 
reported. 

The results showed that the actual loss of calcium oxide from the normal 
plowed depth is not necessarily coiifin(*d to that removed by drainage. It w^as 
found that the rate of limestone decomposition is influenced by the soil 
reaction. 

H-lon studies showed that a soil treated with burnt lime had an average 
OH-ion concentration of 7.H8, as compared to 7.(18 w^herc limestone w’as applied. 
Three months after burnt lime was applied the OH-ion concentration was 7.91, 
as compared to 7.81 39 months after lime application. This is taken to Indi- 
cate that lime has therefore not maintained a high OH-ion concentration on 
this soil. Lime was found to have a tendency to reduce the water-soluble 
potassium by 7.1 per cent when used alone and 6.7 per cent when used with 
manure. 

The Missouri fertilizer law, F. B. Mumford and L. D. Haioh {Miuonri Bta. 
Giro, 152 {1926), pp. 4). — ^The text of the law is presented and briefly discussed. 

Testing fertilizers — springs 1926, L. D. Haigh (Missouri Bta, Giro, H9 
(1926), pp. 8). — Onarantie.s and actual analyses of 102 samples of fertilizers 
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and fertilizer materials collected for inspection in Missouri in the spring of 
1926 are presented. 

Inspection of commercial fertilizers for 1026, T. G. Phillips, T. O. 
Smith, and A. W. Pktre {New Hampshire fit a. BnL 225 (1 026), pp. 

Guaranties and actual analyses of samples of KKf brands (>f fertilizers and 
fertilizer materials collected for inspection in New Hampshire during 1926 
are presented. 

AGEICULTUEAL BOTANY 

Corn stalks vs. held plots as a guide to the fertility requirements of the 
corn crop, F. A AVelton, V. H. Morius, and U. W. (^erdel {Ohio fita. Hut. S91 
{1926), pp. 284-602, figs. 5). —A report is gi\en of a stiid.v of I he Iloffer raethr)d 
of estimating plant food d(‘ticiencies hy chemical tests of cornstalks (E. S. II., 
56, p. 220), the tests b(‘ing applied to corn plants gn)wn on fertility plats on six 
soil types. The results of the chemical tests are tabulated in comparison Avith 
the yields. 

The autliors consider the rc'sults of their investigations as unfavorable for 
the method, as sometimes the tests were quite variable and often were con- 
flicting when compared with the history of the fertilizer treatments of the 
plats. 

The influence of potash on cotton bolls and foliage on a potash defleient 
soil, J. J. Skinner and W. F Pate {Jour. Ainer Sor. Agrou , /7 {1925), No. 9, 
pp. 550-556, figs. 6).' — The results are g!>en in detailed and tabular form of 
fertilizer experiments made in 1923 and repeated in 1924 with cotton on a 
Coastal Plain soil lormed of Piedmont in}j,terial brought down by water action. 
'I’hese results show striking needs of the soil for certain plant food materials 
lor ('otton production, also the influence of certain fertilizer elements on the 
cliaracter of the c<»iton plant and on the fiber prodiu'ed by it. 

Studies conci'rniiig the essential nature of a hi in in urn and silicon for 
plant growth, A. L. Sommer iOahf. J mr. Pubs. Agr. Sc/, 5 (1926), Nf). 2 pp. 
51-81, figs. 2).- Experimentation to determine whether aluminum and silicon 
are essential to idaiit growili enqiloyed esi>ecially purified salts and redistilled 
water, all containers being coated with imraflin or Valspar deprived so far 
as possible b.\ sjiecial treatment of any soluble constituent. 

Addition of aluminum to pea ciiltnn's gave a small increase in total dry 
weight and a greater increase in seed amount. Alurniuiim with millet in- 
(‘reased growth markedly, especially in case of the seed, these experiments 
suggesting that aluminuiii may be essential to millet. Silicon may also be 
essential to the growth of rice. Seeds of millet grown without silicon WTre 
seriously infected by fungi, those growui with silu-on not ])eing attacked. 

Soluble aluniiniuiu in relation to plant growth in culture solutions and 
in acid soils, .T. Line (Brit. Assoc. AOr. i<ci. Bpt. 93 (1925), p. 364). — As hero 
outlined, this account deals with the evidence on wiiich the toxic aluminum 
theory of acid soils is based; the conditions under which aluminum i^ pretipi- 
tated as hydroxide and as phosphate; the addition of aluminum salts to cul- 
ture solutions and interaction of the plant and such culture solutions; and 
amounts of soluble aluminum found in acid soils and the grow^th of plants 
in soils so treated. 

The toxicity of water distilled in metallic vessels, and its neutralization 
[trans. title], P. Lesage {Rev. G{^n. Bot., 36 {1924), Ao. 424, pp 145-158).— 
Experimentation with dw^arf pi^as is described. Magnesium choride is thought 
to exert an antitoxic influence. 
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Copper injury to cabbage plants, L. R. Detjen and G. F. Gbay (Delaware 
8ta, Bui. (1026), p. 26). — Injury to cabbage grown in a greenhouse behind 
copper screens was traced to watering the plants through the screens, sufficient 
copper having been carried to the plants to cause their injury. Generally a soft 
rot follow(‘d the copiier injury, and the plants died quickly. 

Theory of regeneration based on mass action, TI, J. Loeb {Jour. Gen. 
Physiol., 6 (1023), No. 2. pp. 207-211^, fiys. 2).— The polarity in the regeneration 
of an isolated piece of stem of Uryophyllum calycinmn expresses itself by the 
characteristic facts first, that regeneration occurs only at the extreme ends, 
and. second, that th(‘ character of the regenerated organs is different at the 
opposite ends, shoots being formed at the most apical nodes and roots at the 
extreme basal end of the piece. Explanation which has been offered is discussed 
in view of facts set forth previously (E. S. R., 51, p. 731). 

Quantitative proof i.s furnished that all the material available for shoot and 
root formation in an isolated leaf of B. ralynnum^ fiows to those notches where, 
through the influence of gravity or by a more abundant supi>ly of water, 
growth is accelerated. As soon as acceleration of growth in these notches com- 
mences, the growth of the shoots and roots in the other notches w'hich may 
already have started ceases. “Analogy with the behavior of regeneration in a 
loaf in which the growth in one set of notches is accelerated suggests that in 
an islolated stem a more rapid growdh is favored at the (‘xtreme ends (probably 
by a block of the sap flow at the extreme ends), and that when this happens 
the total flow of ascending sap goes to the most apical buds and the total flow' 
of the descending sap goes to the most basal roots. As soon as this occurs, the 
growth of the other roots and shoots Is suppressed.” 

[Studies on the plasma luembraiie], A. AVeis { Ztsrhr . ll /.s-s'. Hio ] , Aht K , 
Arch. Wi88 Hot, 1 (1023). No. 1, pp. Ilp)-1H6, ftps. ,V).— This account of i)lasrna 
membrane and plasma thr(‘ads in the epidermis of Allium cepa resulted from 
work done toward a dissertation in the Botanical Institute of the University 
of Leipzig, 1022-1024. 

Permeability in Beggiatoa mirabilis [trans. title], W Rujiland and (\ 
Hoffmann (Ztsrhr. IPi.v.s’ BirJ., Ahf. B. Arch. Boi., 1 (1023), No. 1, pp 

1~83, figs. 10) — This is a contribution bearing UT>on the ultra filter theory of 
plasma. 

Changes in hydrogen-ion concentration in nutrient solutions. -T, In a 
culture with wlieat. II, In cultures with rice, II. G M. Jacobson (Jour. 
Amer. Boc. Agro7i., 17 (1025), No. 9, pp. 377-586). — Experimentation is described 
in the first part of this report as carried out with w'heat plantlets in dilutions 
of Group III solution R^Si of the National Re.search Uoiincil ser.es. Consid- 
erable change o(*curred in this solution when subjected to lOO-day plants for 
3 days. Increase in pll values in the solution w'as thought to be due to the 
anion of KNOa being taken up more rapidly than the ('ation, thus leaving 
potassium to form a basic compound which in turn tended to neutralize some 
of the existing acidity. The changes in pH values and nitrogen concentrations 
were not due to biologk*al activities Root excretions were probably also 
a partial cause for the increase in pH values. 

In the second part of this report an account is given of a similar investiga- 
tion with the rice plant. Approximately 80 per cent of the total nitrogen of 
the solutions was removed gradually during the 3 days of the experiment. 
The pH values of the solutions changed from pH 5.0 to 3.0 after growing rice 
plants for one 3-day period. The decrease in pH was more marked after the 
cessation of photosynthesis. The main cause of the reaction changes noted 
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Is thought to be the CO 2 given off by the rice plant roots and absorbed by the 
cultural solution. A partial cause was, supiwedly, the taking up of cations 
of salts having SO* anions by the rice plants, resulting in the formation of 
ILSO*. 

The effects on plant plasma of H ions in different concentrations [trans 
title], T. Sakamtjra and T. L. liOO {Bof. Mag. [To/f/zo], Si) {J025), No. Ji60, pp. 
61-76, fig. 1 ). — Tills contribution bears upon the concei>t of an isoelectric point 
for protoplasm. The work basing this account was done with Bpirogyra sp. 
The results are given in talmlar and graphical form, willi discussion 

The genesis of starch in cereals [trans title], H Bklval {Rev. (U'n. Hot., 
36 (1U21/), Nos. Jf27, pp. 30S-S24: ilS, pp. 337-356; Jf2i). pp SPo-Jfin —Starch of 
(‘^^roals is formed apparently from carbohydrate substanci' (daborated l^y the 
loaves, which is delivered to the stem [irincipally in the form of iiexo^t's. One 
part of this is utilized immediately, a second part being held as reserve pend- 
ing the appearance of tlu* grain, to which the carbohydrates then migrate, 
undergoing transformation. Starch is lacking in green parenchyma, though 
sugar is evident. As regards the character of the r(‘serves, maize and wheat 
are separable so as to constitute distinct classes, which are dealt with in some 
detail. 

The influence of chemical agencies on starch content and osmotic values 
in stoniat'il guard c<‘lls ftr.nis titl(‘i, .1. Akl.ndh (Zisihr. Wiss BtoL, Abt. E, 
Arch. 1) svs fiot , 1 (1025), No, /, pp. 34 -115) — ''Pbe effects of widely different 
chemical substance's on osmotic values in stomatal guard cells are detailed, "with 
generalizations. 

A new’ product of sugar transformation by fungi (trails title], W. S 
Ut’TK]:\v [TS(’if (Zlscbr. Miss Biol., Abt. E, Plania, Arch Miss Bot . 1 <1926), 
No. 5, pp. 657-665 ). — The substance herein descrihixl was obtained from 
saccharine cultures of Aspergillus oryzm 

The significance of acid amids for nitrogen exchange in higher plants 
[trans. title], K. ^Iothfs {'/Asvhr M iss. Biol., Aht E. Ar<h. Bot . / (1925), 

Ao. 2, pp. 317-320 ). — Amids in older plants ])lay as significant a rO.le as in 
plants during germination. Details are given 

The role of asparagine in the transformations of nitrogenous materials 
in plants (trans title], Piuanictinikov (AVr. Dot., 36 (192}), Nos. 423, 

pp. 103-122, figs S; }24, pp. 159-131 ). — Ammonia constitutes both the beginning 
and the end of nitrogt'ii transformations in the plant. Asparagine is an 
important phase in synthesis at a certain vStage, the subseciuent relations 
of which art* outlined. 

Light and growth, J Prtestie’s (But. Assoc. Adr. Bci. Rpt. 93 (1025), 
p. 357).— “An attempt is made to bring to one comnioii focus the phenomena of 
etiolation, including the remarkable morphological and structural changes 
included by very brief exposures of etiolated plants to light, and the facts of 
pliototropism, as exhibited both in the higher [dants and in fungus hyphao. 
An attempt is made to interpret tiie i)henomena of pholotropism without the 
employment of the terms ‘stimulus’ and ‘response.”’ 

The daily course of iihotosynthesis in land plants [trans. title], S Kos- 
TVTHCHEW, M. Kt:dri.\vzewa, W. MoIvSSE.tewa, and M Smiknowa (Zfschr. TFiss. 
Biol, Abt. E, Planta, Arch. MAss. Bot,, 1 (1926), No. 5, pp. 679-699, fw^ d).— 
The authors have studied photosynthesis in Lappa tomentosa, Phragmifes 
communis, and Bcinla pubescens a.s to its daily normal course and as to 
modifying causes. On cloudy days the rate of photosynthesis is sign’ficantly 
lower than on clear days. 
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The physiology of paraheliotropism, E. Nuernbergk {Beitragc znr Physic 
ologie des Tagesschlafs der Pflanzen. Jena: (histav Fiseher, 1925, pp, 138, 
figs. 8). — Discussing the so-called diurnal sleep of leaves as seen in 17 plants, the 
author holds that the phenomena usually dea]t with under this term include 
as regards causation two distinct processes, diurnal sleep (in the strict sense 
of that expression) due to illumination and another phase h(‘re called heat 
sleep. 

The distribution of geotropic sensitivity in negatively geotropic plant 
organs [trans. title], \V. Herzog {/jtsehr, iri.s*?. lUoL, Abt. E, ArcJi. WiSB. Bot., 
1 (1925), No. 1, pp. 116-IUj fiff- 7 ). ~Exi>orimentation with parts of different 
plants is systematically reiK)rtod. In all objects slud ed there was a local 
concurrence of sensitive zone and slatolithic starch. 

Temperature relations in wound reactions, M. C. Potter {But. Assoc. Adv. 
Sci. Rpf. 93 {1925), p. 361). — Temperature raising and temperature lowering 
factors are considered. 

The injection of lacunae as a sign of death in aquatic plants [trans. title], 
H. De\ai7x (Rcr. den. Bot , 36 (192^), No. ^23, pp. 99-101) .—The spontaneous 
injection of aeriferous spaces in aquatic plants is always an accompaniment 
of death, being strictly localized in the parts which are dead. The injection of 
the spaces indicates, indirectly, a disorganization of the protoplasm more pro- 
found than simple coagulation. 

[Seeds and X-rays], S. Ancel (Idtl. Roe. But. France, 12 {1925), No. 1-2, 
pp. 195-199). — The germination period of seeds of Phaseolvs indgarts w’as not 
affected by exposure to X-ra>s of diderent intensities. 

Torsion in developmental movements of leaves, A. Seyboij> (Oher die 
Drehung hei der Enffalivngshcwcgung der Blatter. Jena: Gustav Fischer, 1925, 
pp. 80, figs. 6i). — A study, featuring the viewpoint of Goebel (E. S. R., 58, p. 
824), regarding teleology and actual causation in floral developmental move- 
ments Is detailed. 

Accessory buds, W. S\ni)t (/.nr KcnntnU der BeikiK}f<pen. Jena: Gustav 
Fischer, 1925, pp. 160, figs. 50). —An (‘xlcmled study of accessory i)iids deals also 
with problems of correlation. 

Biological study of the blooming of flowers [trans. title], A. Davy de 
Vtrville and F. Dbaton (Rev. Gin. Bot., 36 {t92i), No ff22, pp. 1/9-61, pis. 3 ). — 
These experiments are claimed to have enabled the authors, by a study of 
the isolated action of each of the different nieteorologi(*al factors, to ascertain 
the part played by each factor as influencing the opening and closure of 
flowers. 

Seeds and plants imported by the Office of Foreign Plant Introduction, 
Bureau of Plant Industry, during the period from January 1 to March 31, 

1924 (U. R. Dept. Agr., Inventory 18 (1926), pp. 34) —Lists are given, together 
with economic notes, on about 475 lots of seeds and plants introduced for 
testing in various parts of the United States. 

Bergey’s manual of determinative bacteriology, 1). H. Behgey et al, 
{Baltimore: Williams rf- MWeins Co., 1925, 2. ed., pp. XVI +1/62). —A key for the 
identification of organisms of the class Schlzomycetes was arranged by a com- 
mittee of the Society of American Bacteriologists, consisting of D. H. Bergey 
as chairman, with F. C. Harrison, R. S. Breed, B. W. Hammer, and F. M. 
Huntoon. The committee does not regard the classification of si>ecies offered 
here as in any sense final, but merely a progress report leading to more satis- 
factory classification in the future.” As no bacteriological code had been 
formulated for bacteriologists, the committee used the International Rules of 
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Botanical Nomenclature adopted by the International Congress of Vienna, 1905, 
and Brussels, 1910, in so far as these rules were applicable to bacteriology. 
An index prepared by R. S. Breed concludes the volume. 

GENETICS 

Genetics and eugenics in South Africa: Heredity and environment, J. E. 

Duebden (aS’o. African Jour. Sci., 22 {J925), pp. 59-72, pi. /) —The author calls 
attention to marked differences in the devehijnnent of hereditary characters 
under varying conditions of eiiviroiinient, with siiecial reference to the effects 
of environment on the development of the European and native races in South 
Africa. 

A critical study of the nature of hereditary factors [trails, title], A. A. 
LminacHCHKv (Luhischew) (ic'r. Biol. Nauch. Jsslcdov. Just. Bermsk. CiOsucL 
Vniv. {Bui. Inst. Rechercfws Biol. IJniv. Perm), i (1925), Sup. 1, pp. lJf2 ; Eng. 
ahs., pp. 120-H2).~~A criti(‘al analysis is pre.sente<I of the various conceptions 
of the nature and potentialities of hereditary factors which have been pre.sented 
by various investigators, many of which are more or less contradictory. 

The new preformatioiiist doctrine, (\ Yami>olsky (Genctica ['J'he Hague], 
7 (1925), Nos. ,5~6‘, pp. 507~5Ui ). — In contrast to the original preformatioiiist 
doctrine that the individual was present in miniature in the germ cells the 
new doctrine assumes the organization of determiners for the various char- 
acters within the nuckd of the egg and siierm cells. 

Recent advances in cytology, L. W. Sharp (Amer. Jour. Bot., 11 (1924), 
^o 10, pp. 610~()lG).--\ brief outline, with concluding remarks, lU’esents phases 
of rt^*ent progress in c.vtological interests. 

("ytological studies in the genus Crataegus, A. E. Lonoley (Amer. Jour. 
Bot., 11 (1924), No. 5, pp. 295-SI7, pis. S, figs. S ) — Study of material collected 
at the Arnold Arboretum of Harvard Universily gave indications that the 
members of the polymorphic gimus Crataegus can be grouped into diploid 
species with the chromosome number IG, trijdoid and tetraploid species able 
to develop their iiollen mother cells to the tetrad stage, and triploid and 
tetraploid species in >\hich the pollen mother cells have thin and vacuolated 
c>to})lnsin and seldom dev(*lop to the tetrad stage. These are discussed as to 
(haraclers and behavior 

Soy bean investigations, <1. L. Schitsier (Dclairare Sla. Bui. 147 (1926), 
p. 6) — (’ytological studies of the soy bean showed the i>resence of se^en chromo- 
somes and that they are short and thick. 

The maturation divisions in relation to the segregation of homologous 
chromosomes, E. E. (Iarothmis (Quart Her. Biol., I (1926), No. 3, pp. 4HJ^ 
iS5, figs. Ji?) — From a discaission of the literature bearing on the maturation 
division in wliicli reduction occurs, it is concluded that neither maturation 
division may be rightly called a s(‘gregalion division, but that the two matura- 
tion divisions are essentially a unit process and segregation may occur in 
either. 

Chromosome numbers in crop plants, II. C. Aase and L. Powers (Amer. 
Jour. Bot., IS (1926), No. 6 pp. S67-S72, pis. 2 ). — (\)\iuts at the Washington 
Exi>erjment Station showed the chromosome numbers of Tnticum monocoecum 
to be 7, T. dieoccoides, T. turgidum, T. dicocmm, and T. duuim 14, T. spelta, 
7’. compactum, and T. tmigare 21, Arena inestU, A. hrcvis, and A. strigosa 7, 
A. sativa 21, ITordeum apantaneum and H. vulgare 7, H. murinum and H. 
juhatum 14, Secale ceieale 7, and Aegilops cylindrica, A. triuncialis, A. aquar^ 
rosa, A. ovata, and Arrhenatherum clatnis 14. A summary of chromosome 
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counts in crop plants and related forms, omitting species counted by the authors, 
is also included. 

Chromosoiiio VlII in maize, W. II. Eyster (tictencc, 6’-} {J926), No. 
p. 22 ). — At least live factor pairs, of which four are described as new, were 
found at the University of Maine to be linked with Pr pr factor pair, which 
modifies aleurone color in corn from red to purple and which does not seem 
to belong to any of the seven linkage groups already reported in corn. These 
factor pairs include Bm hm, which, when homozygous recessive, causes a 
water-soluble, yellowish-brown pigment to develop in the cells of the midrib 
and sbeath of the leaves; Bcx s(% for scarred endosperm (E. S. R., 48, p. 437) ; 
Fii fU, for a fine striping of the ch]oroj>h.\ 11, which appt^ars in young seedlings 
and persists through the life of the plant; Yg yg, which, when homozygous 
recessive, causes the scedl.ng as well as the growing plant to he distinctly 
yellowish -green in coler, due to a deficiency in the cliloroplastid pigments; 
and Tn In, whicli, when homozygous recessive, produces a small slender plant 
with a usually very small ear slioot, a small uiibranclied tassel, and leaves 
always strongly tinged with anthocyaniii. 

“ This group ot linked factors is especially interesting in that it represents 
a new chromosome in maize, to bo designated as chromosome VIII.” 

A <4iem!cal coiiecption of genes [trails title], II. Sciimalfuss {Ztsvhr. 
Jndnlctivc Abstam. u. Vcrerhunyslehre, J^l {1926), Ko. 1, pp. Ill, 112 ). — The 
author considers the gime in the light of a catalytic agent in chemistry. 

Mutations in the sueet potato, J. T. Rosa {Jour, Heredity. 77 {1926), No. 5, 
pp 161, 16S, pi 1 ). — A root longitudinally striped with white and yellow, two 
Avhite roots, and several normal yellow roots were borne on a plant of the 
Yellow Jersey sweet-potato variety at the California Experiment Station, 
The striped root is considered a sectorial chimera. In the crop from the 
mutant jilants the plants having white roots were inferior in yield to their 
yellow bretliren. A hill of Nancy Hall bearing white potatoes and its progeny 
are also described. 

On the irrelevant nature of the qiie.stion whetlier new characters can be 
produced by fresh combinations of pre-exi,sting ones, ,7 I*. Lotsy ((jcnctica 
[The Hogue], 7 (192.5), Nos. ,5-6, pp. oil-, 520). — The author compares the pro- 
duction of new cliaracters hy recomhiiuitions of preexisting oiu's to tlic ability 
of the chomi.'-t to produce new substances by recombinations of elements. 

Some wool characters and tlieir inheritance, C. K. 1)avkni*out and E. G. 
Ritzman {Ncin Hampshire ;^ta. Tech. BuL 31 {1926), pp. 58, figs. S ). — Studies 
of the wool characters of the animals used in the cross-hrtH‘ding experiments, 
of which the inheritance of traits of conformation wa^ previously noted 
(E. S R., 50, p. 20), are reported. 

Fleece weight was found to be considerably affected by age, feeding, and 
general eiivironmental conditions, and was therefore very dillicult to analyze 
genetically. In the Fi hybrids of Rambouillet ewes with Hampshire and 
Southdown rams and of Oxford ewes with Rambouillet ram, the tlec'ce weight 
was nearer to that of the Down parent, hut exceeded it slightly except in 
the Oxford cross where the fleece was lighter than that of either parent. In 
later generations the fleece was improv(Hl by .selection and there was evidence 
of segregation, especially in the scoured fleece weight. 

The diameter of the wool fibers of the Fi crosses was variable but inter- 
mediate between the parents, indicating that the rmrental races, espt^cially the 
Ilampshires, are heterozygous with regard to the factors responsible. In the 
Southdown X Rambouillet cross the Fa generation was less variable with re- 
spect to the diameter of the fiber than the Fi, due to the fact that both sires and 
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dams were selected for intermediate wool diameter. The variability was again 
reduced in the Fa generation by tlie same means. There was no evidence of a 
permanent blend in the Fi generation, but tlie h\ average may be moved in 
either direction according to the geiiotyije of tlie parents. Fineness of wool is 
evidently controlled by multiple factors. As in the case of the fineness of wool, 
the variability of the length of fiber tended to diminish in successive genera- 
tions, but there seemed to be no physiological dependence of small diameter on 
shortness of fiber. 

Crimpiness was also intermediate in its mode of inheiitaiue, though there 
was an inclination of the Fi toward the more crimpy parent. Correlation 
coefficients indicated that there was no .significant relation between crimp and 
diameter of fiber though a i>ositive correlation Ixdween pcu-centage of crimp 
and length of fiber was indicated, probably due to the fact that the more crimp 
there is the more the fiber (‘an be elongated. 

Lethal factors with regard to thtdr behavior in doniestie animals and in 
man [trans. title], t). L. Mohr (Zisrhr, Indukfnc Ahsiain. u. XcrerhunusJehre, 
Jfl {liUi)), No. J, pp. 59-109, figs. 10). — This is a discussion of the various lethal 
and semilethal factors in man, animals, and Drosophila, including their mode 
of inheritance. 

A case of pollen dimorphism in maize, M. 1>emeiii(' (.l/iirr. Jour. Hot, 11 
(19Jli), No. 7, pp. fok t). — r»y treating tiie pollen ol heterozygous corn 

plants ^\ith iodine, it was found that .segr(‘gation could he detected in the 
gametophyti(‘ generation Plants heterozygous for waxy endosperm had about 
50 JKT cent waxy and 50 per cent starchy pollen grains in one and the same 
p(jllen sac. The case resembled that described by Parnell (E. S. it., 4S, p. 28) 
for rice. 

Oil the nature and conditions of the formation of (‘scuhmt roots. — 
Preliminary report [trans. title], K. Sinskaia (Tnuly Pnid. Hot. i ISielek. 
(7/m/, Appl. Hot. and lOant-Brvi’ding) , /(> {/OJli), Ao 7, pp. J-JJ, pas. Eng. 
ubs., pp. 26-35 ). — Crosses l)eD\e(Mi the edible radish with (‘sc'ulent roots and a 
wild form without enlarged roots yielded in the Fi gc'iKTat ion all thin roots, 
followed by s(>gr(‘gution into thin, intermediate, and es(‘ulent types in the Fa. 
On the other hand, cross(‘s hetwt'en tin* (4eiferous radish (thin root) and the 
eommon radish yielded enlarged roots in the Fi and no ivgular splitting in the 
Fj. Aiiparently the thin root of the wild radish and the thin root of the olei 
ferous radish are of difl'erent genetic nature. 

In eross<,»s between Hrassica vanipvstns and B. napus, liotli thin rooted forms, 
the Fi forms were generally intermediate. The occiirren(*(‘ of enlarged roots in 
a stock of B. junci'a, a normally thin-root species, is believed to he due to 
natural hybridization. In the F^ generation of crosses between B. junvea and 
B. chinensis, both thin-root forms, there was not(‘d one strain with esculent 
roots. 

Pointing out that soil fertility and moisture and the source of .seed also 
function in the production of enlarged roots, the author concludes that the abil- 
ity to produce edible roots is the product of the interaction of genotype and 
environment. ' 

Barley with orange lemmas [trans, title], A. lUrAiAN {Ttudg J*rikl. Bot. i 
Belck. {Bui. Appl. Bot. and Plant-Breeding), 16 (7//^()), No. 3, pp. 181-180: Eng. 
(Jbs., p. 186). — Crossing a bulled 2-row' barley {Jlordcurn distichum ucrainievm), 
showing lemmas colored a distinct orange, which was also spread over the 
rachis, with other varieties gave rise to a series of new constant orange-pig- 
mented forms. The orange color Is evidently recessive. 



330 


EXPERIMENT STATION RECORD 


tVol. 66 


The variability of crossing over in maize, L. J. Stabler {QenetiC9, 11 
{1926), No, 1, pp, 1~37, fiffx, 6').— Significant observations in this contribution 
from tile Univ('rsity ol Missouri have been recorded from another source 
(E. S. K., 54, p. 728). 

Hybrid vigor in cowpeas, F. W. Hofmann {Jour, Heredity, 11 (1.926*), 
No. G, pp. 209-211, jign. 2). — Fi reciiirocal hybrids from California Black 
Eye X Blue Goose cowpeas were interinedlate in fiower color in greenhouse and 
field cultures at the University of Illinois luit (‘xliiliited heterosis in diameter of 
stem, plant height, and potential seial yiehl. Tlie hybrids bloomed much later 
than either parent. 

The segregation of 0<uiothera iianella-brevistylis from crosses with 
nanella and with lainarckiaiia, B. INi. Davis {(lenetivs, II (1.926*), No. 1, pp. 
57-72). — The studies reported were carried on at the University of Michigan. 

A hai>loid wheat plant, K. F Gaines and H. U. A\se (Atner. Jour. Bot., 13 
{1926), No. 6, pp. S7S-SH5, ftps. 10) —Pollination of ll>brid 128, Tritieuni com- 
pactum hiimholdtii, with iKillen of AeyilopH cyliudrica at the Washington Ex- 
periment Slation resulted in a i>lant resembling tlie female parent l)ut almo.st 
complelely (90.S per cent) sterile, producing 9 seeds. 

Gjtological studies revealed that the nuclei of the spore mother (‘ells and of 
the somatic cells of the stamens and pistils (‘ontained 21 single chromosomes. 
Siiorogenesis was irregular, the 21 unpaired chromosomes were distributed in 
the first division, apiiareiitly liy chance, to the two poles, and chromosomes 
frequently .strayed into the cytoplasm. l*ollen graiu.s varied greatly as to size 
and as to the number of nuclei contained. Giant multinucleate pollen grains 
were sometimes found as a result of the ('oales(*ence of contiguous pollen 
mother cells. Fusion of somatic nuclei in pairs, and subseiiiamt mitosis, fre- 
quently occurred in ova lies and anthers. 

The haploid Hybrid 128 is triploid in respect to the genus Triticum, and its 
nuclei probably contain II dissimilar .sets of 7 chromosomes each. Synapsis 
fails, po.ssibly on account of the ab.sence of homologous chromosomes. 'Hie 
absence of homologous males seems to lie as fatal to orderly ineiosis as the 
pre.sence of inharmonious chroinosoin(?s in hylirid offspring. 

On tlie actual existence of lejiorides, K. Kuifeu {(leuetwa [The Huyue], 7 
(1925), Nos. 5-G, pp. Jf7t-'f71f) — The author describes several crosses of rubbltw 
and hares which hav(‘ produced offspring in the exiierinnmtal garden of Mr. 
llouwink in the Netlierlands. Tiie leporides jiroduced also jiroved to be fertile. 

Correlation and iiiachiiie calculation, H. A. Wali.ace and (h W. Snedecoh 
(Iowa Apr, Col. Off. Pub., 23 (1925), Nt). 35, pp. Jf7, ftps. 6). — Tlie meaning and 
iLses of the various correlation coeffieieiits, simple, imrtial, and multiple, are 
pre.sented in nontechnical language, and exiilicit directions are .set forth for 
the use of the usual commercial forms of calculating machines, either key- 
driven or crank-diiven, in finding correlation coefiicieiits or related constants. 

On the correlation between the weight of new-born and that of growing 
and of full-grown rabbits (trails, title], S. Koi*ec': (Pam. Pahat. last. Nauk. 
OoHp. Wiejsk. Pulawach (Mhn. Jmt. Natl. Polon. Kcon. Rurale Pulaicy), 6 
(1925), A, pp. 288-329, figs. 2; Rnp. aha.\ pp. .12.7-22.9). — In continuing the studies 
of the inheritance of weight in rahidts (E. S. 11., 52, p. SHI), weights at birth 
and at 10-day intervals to 90 days and at IlO-day intervals to 390 days are re- 
ported on 30 male and 30 female F 2 rabbits from the cross Himalayan $ X 
Silver $. By classifying the individuals into five groups according to their 
birth weights, it was found that the mature weights ranked in the same order 
as tiie birth weights. Significant positive correlation coefficients were calcu- 
lated between the birth weights and the weights at the different ages in prac- 
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tically all cases for males and females. It is, therefore, concluded that 
inferences as to the inheritance of mature size may be drawn from the weights 
at birth. When grouped according to litter size there was no such relation 
between birth weights and the weights at the different ages, and part of the 
correlation coefTicients were y)OHitive while others were negative. Females were 
generally slightly heavier than males. 

Studies of growth according to the percentage monthly increment in live 
weight showed, when plotted, that the curve was himodal. the one mode occur- 
ring in the second month and the other in the seventh month. Four periods 
are distingiiislied by the author for the rates of growth of the rabbits under 
investigation, i. e., first month, second to sixth month, seventli to ninth month, 
and tehtli to thirb^enth month. Growth was c<nnple1ed by the end of the third 
l>eriod. The percentage monthly iiierianent in weight was inversely related 
to the birth weights. 

Ovulation in the rabbit, F. F. Snydkr (A1),s. tn Annt. /fee., (1!}26), Ko. 
p. 2^2 ). — Studies ol the oestroiis cycle and ovulation in 18 rabbits between 6 
and 12 months of age indicated lliat no legnlar cyclic changes occurred in 
the vaginal smears or in the vaginal wall, but mating occurred I’eadlly in 
nonpregnant animals at all limes and was followed by ovulation. Ovulation 
was indicate<l by th(‘ recovery of ova from the Fallopian tubes. Ovulation 
\Ailhoiit mating was not observed. 

Anthropological studies of single and double ovum twins [trans. title], 
< >. V. l^LKscHUKR {/Jschr. Ah^fain u hunthslclf f c, fft [tV2(i), i, 

/)/). — The ditTerenc(*s in tlu' an eights and nieasur(*inenis at various ages 

of 9'} single ovum and 4‘A double* ovum twins have been determined. The 
average and percentage differences hetwecu llie imlividuals of the pairs Nvero 
obviously greater in the twins from 2 ova than in the t\Nins from a single ovum, 
though wide variations in the relation of those differences were found in the 
several parts measured. Attention is called to a possible relation between the 
left- or right-handedness of males and the eomparative i)laeonient of the left 
and right testicles, as ucll as to (he corresponding location and ju’cssure on 
double ovum tNNiiis in utero. 

Invnriabh* production of decidiioiiiata in the virgin rat NNitli anterior 
hypophyseal fluid, If. i\l. Tfia. ( ihs in Anat Rev. 32 iV326), No. S. p. 243 ). — 
Deciduomata were rt*guhirly produced In virgin rats by the insertion of silk 
threads into the uterus after the administration of anterior hypophyseal 
fluid, though under ordinary eomlitions Nvithout the administration of this 
suhstaiiee deeidiiomata are relativt'ly impo.ssihle to jiroduee in the virgin rat. 
Sneh results did not follow in spa.Ned rats. 

On the analysis of the morphogenesis in animals, IM. Zaw adowsky {fUoL 
Hen., 2 {1926), No. 3, pp. 352, ;'fJ.‘0.“-From tlu' results ot experiments with 
Narioiis breeds of fowls, ducks, idiensants, aiitfdoiies, hulls, deer, and rams, in 
Nvhieh gonad tissue from one sex was transiflanied to the other sex, the author 
eoncludes in general that both sexes have the same potentialities for develop- 
ment, exeept that eertain niodillealioiis are brought about by the hormones 
produced by the s(*x glands. A partial inc(iiiality of the pot(mtialities of the 
characters indepen<lent of sex is, however, ailmitted. 

Chemical differences in blood as related to se\, J^. 3. Needei.s (Ahs. in 
Anal. Rev., 32 (1026), No. 3, pp. 238, 230 ). — In studios with rats and monkeys at 
the University of Missouri School of Medicine, the sex glands have been found 
lo play an important role in the Manoilov rea<*lion. The animals used con- 
sisted of females at different stages of the oestrous and menstrual cycles, cas- 
trated males and spayed females, and spayed females in which oestrum was 
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produced by injertiou of ovarian and placental hormones. From these studies 
it was concluded that the degree of decolor! zat ion of the blood was greater In 
males and in young animals than in females and older animals. The oxidation 
was greatest in rats during oestrum and in monkeys during the intermenstruum 
imriod. The reaction was decreased by the removal of the ovaries, but in- 
creased by th(^ injection of ovarian and i^lacental hormones into spayed animals. 
Castrated males tended to react as females, while stunted and diseased animals 
gave atypical results. 

FIELD CROPS 

Mathematics and agronomy, Stitdent (Jour. Amer Soc. Afjron., 18 (1926), 
No. 8, pp. 103-119, fi(/8. A discussion of the mathematical analysis of the 
results of agronomic experiments. 

The arrangement of field experiments, II. A, Fjsiiek (Jour. 3fin. Apr. 
Brit.], 33 (1926), No 6, pp. o03~ol3, tip 1). — In dealing with the class of error 
held due to soil heter(»geneity, the author questions the significance of a result 
and discusses the measurement of accuracy by replication, wrongly estimated 
errors, distinction helwoen errors, random plat arrangement, the Latin square, 
and complex exj)erimeiitatioii. 

[Field crops experiments in Arkansas] (Arlcou.vfs Sfa. But 213 (1926), 
pp. 7-23, —Among continued experiments (K. S. U., 55, p. 29) reported 

on were varietal trials with cotton, corn, wheat, oats, rye, barley, sorgo, soy 
beans, cowpeas, alfalfa, peanuts, potatoes, and sweet potatoes and breeding 
work with cotton, corn, oats, wheat, and sweet potatoes 

In nutrition studies with rice an abandoned rice soil gave the best growth 
through the period up to Ma.^ 15; from then to maturity a typical rh'e soil 
which had been growing rice for several years appeared to exeel in crop growth 
and development. A virgin rice soil showed the poorest growth and matured 
the rice later than the t^Yo other soils. In greenhouse fertilizer tests the 
abandoned soil made its highest yield with an application of ammonium 
sulfate with acid phosphate, the cropped soil with cottonseed meal in com- 
bination with acid phosphate and potassium, and the virgin soil with cotton- 
seed meal, phosphoric acid, potassium, and lime. 

Marked progress was reported in breeding for oil and nitrogen content of 
cotton seed. The season apparently tended to augment the protein content 
of the seed, w^hereas the reverse Avas ohseiwed as to oil content. Selections 
from commercial cotton varieties were noted for their increase in yield and 
in earliness over tlie i)areiit stocks. Spacing results for the year favored a 
thick stand resulting from light thinning. 

Cultivation of corn to a medium depth again surpassed other methods at the 
station, losses being rt corded from very shallow^ cultivation, delayed cultiva- 
tion, no cultivation, and none except weeds hoed off. Home yield increases 
followed deep cultivation at Hcott, whereas delayed cultivation, no cultivation, 
and laying by early resulted in marked reduction. Planting experiments over 
a period indicated April 15 as the surest date at the station and from Jun(* 
1 to 15 at Scott. Corn grown with cowpeas, soy beans, and velvet beans 
averaged 33.3 bu. per aero, while corn growui alone made 46.4 bu. Interplant- 
ing of legumes may have a certain merit on very small farms where small 
fields are cultivated, especially in hilly areas where much hand work is in- 
volved. Tests at Hcott indicated that corn row wddths may be increased 
advantageously to some extent with legumes betAveen the roAvs. IIoAA^ever, with 
rows at about twice the normal width corn yields declined. 

Several legumes w^ore grown in separate bhK^ks, some being seeded in spring 
oats, and w^ere out off for hay or plow’ed under and corn growm subsequently 
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to measure the effects. Data thus far obtained showed that, when no other 
crop Is grown on the land In the season, using the legumes for hay results most 
profitably, whereas when legumes can be grown after a crop such as early har- 
vested oats, it is well to plow under the legumes. Peanuts seemed to yield best 
in close plantings, i. e., 8 to 12 in apart in 2 5-ft. rows. The merits of k‘spede/ia, 
bur clover, hairy vetch, sweet clover, beggar wicd, Canadian and Austrian field 
])eas, and velvet beans are detailed from the results of tests. 

Fieciucnt cutting of alfalfa resulted in slightly larger annual hay i)roduction 
and a noticeable re<luction of stand. Permitting tlie alfalfa to remain as 
long as feasible without heavy loss of foliage seemed desirable for lasting 
stands. Manure was more effective tiian commercial fertilizer, althougli 
both helped to prolong the duration of the stand. Cultivation after each cut- 
ting with a loaded spike tooth harrow was not very effective. Apparently 
alfalfa first gives out and weeds follow closely in its wake instead of the 
weeds crowding out the alfalfa, Grimm alfalfa has ])rovod superior to other 
alfalfas tested. 

Fertilizer recommendations are made for potatoes (E. S. R., Ho, p, 435) on 
different soil types. Certified northern seed /iguiii outyielded good commercial 
northern stock. During attempts to oidain immediate growth in freshly dug 
potatoes, the ethylene chlorohydrin method developed by Denny (E. S. R., 
55, p. 829) resulted in 100 per cent germination of freslily dug potatoes within 
10 days afti'r treatment. It api)eare(l that the ethylene treatment should be 
made below 70” F„ although the germination of the tieated seed proceeds 
most rapidly at soil temperatures of about 80”. Of the other methods tried, 
storing freshly dug tubers in a dry place at 80 to IK)'' with free air circulation 
has excelled Tubers stored 4 weeks ^^ill sprout in 5 to 7 days provided the 
soil temperature is high. 

The residue from acid phosphate applied to a pi'evious crop of potatoes, 
tomatoes, or cotton is recommended for sweet potatoes. AVhere such land is 
not available from 300 to 5(K) lbs. of 12-4-4 fertilizer may be applied under 
the ridges or beds. The best stands and yields rc'-ulted fia)m early t)lantings, 
and spacing slips from 12 to IG in. apart in 30- to 3G-in. rows reduced the 
proportion of oversized roots. Attempts to improve strains by hill selection 
resulted negatively. Storage studies showed the need of careful and rapid 
handling in the marketing of cured stock. Sweet potatoes cut and bruised at 
digging kept perfectly until spring with little more shrinkage than sound 
roots, blit when injured after being stored until February rotted in from 
a few days to 2 weeks, depending on whether a high or medium low tempera- 
ture was maintained. 

[Field crops experiments in Illinois] {Illbuns Sta. Rpt. 1926, pp. 8, 9, 27, 
Sj-38, j2-49, 133-136, fw^. 2 ). — Continued in\'estigations (E. S. R, 50, p. 229) 
reported on embraced varietal trials with corn, oats, winter and spring wheat 
and barley, breeding work with the.se crops and rye, a storage test with 
potatoes, and rotations. 

The 1925 crop from the high protein and low protein corn strains analyzed 
18.3 and 7.13 per cent protein, respectively, and the high and low oil strains 
10.21 and 1 13 per cent of oil. The respective heights of oar of the high ear 
and low ear strains were 99,8 and 9.7 in., and on the 2-ear strain 00 per cent of 
the stalks bore two or more ears. “Barren-sterile,'’ a type of plant without 
shoot or tassel, appeared to be a simple recessive to the normal type in work by 
C. M. Woodworth and F. L. Winter. 

In line with previous years, Ci, H. Dungan, W. li. Burlison, and B. Koehler 
found corn harvested for seed when mature to outyield corn picked in eariim- 
stages. Seed corn placed in hangers November 30 and December 1 and 
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containing about 23 per cent of moisture in the grain was dried in several ways 
by E. W. Lehmann and R. C. Kelleher. The corn dried by 79.4 hours of 
forced heated air at 93® F. was not damaged in germination according to 
tests made April 24, whereas the seed dried by 207.6 hours of forced unheated 
air germinated 19.2 per cent below its December 1 record. Seed allowed to dry 
by natural ventilation suffered an 18 per cent reduction in germination. 
Experiments by J. C. Hackleman show^ed that the farmer can construct a 
satisfactory cabinet for corn germination at a moderate cost. Dungan ob- 
served that early maturing corn varieties again produced their highest yields 
when planted at an intermediate date, while the later sorts yielded best 
when planted early. 

Increased yields due to mulching winter wheat with straw may not be 
expected every year, according to results obtained by O. H. Sears; however, 
the crop following the wheat may be improved. In barley improvement work 
by Woodwnwth and Winter the characters hooded, black, and rough awned 
differed from their respective alkiomoridis bearded, w^hite, and smooth awmed 
by a single factor in each case. 

# In tests by J. J. Pieper a mixture of oats and peas and one of oats and 
vetch gave the highest hay yields of the early emergency hays, while soy 
beans and Sudan grass led in tlie late ('inergcuicy hay series. In another series 
alfalfa growui alone yielded better than wiam grown with either red clover, 
winter vetch, timothy, or orchard grass. Timotliy and orchard grass with 
alfalfa yielded little more than half the yield of alfalfa alone. A mixture of 
two alfalfa varieties did not outyield either variety growm alone. 

f Field crops work in Northumberland County, England 1, 1>. A (Iilchjurt 
{NortJinml). Co. Ed. Com. Bui. S8 (1026), pp. 10-58). — The ]>r<)gress of previous 
experiments with field crops (E. S. R , 54, p. 231) is described. 

[Report of the] Se<»ttish Society for Researcli in Plant-breeding, AV. Rorr 
(Scot. Soc. Re.search Plant Breeding lipt., 1926. pp. 26, figs. //). — The progress of 
breeding w^ork with different field crops is described as heretofore (K. S. R., 
54, p. 231.) 

Maori agriculture, E Pest (New Zeal. Dominion Mus. Bvl 0 (1925), pp. 
VI 11 -{-172, pis. 27, figs. 22). — An account of the cultivated food crops of the 
New Zealand natives. Including the swT*et potato, yam, taro, Lngenaria vulgaris, 
and Cordyline spp., with information on native agricultural methods, rituals, 
and origin myths. 

East African pasture plants. — I, East African grasses, (\ E. HoBBARn, 
W. E. Trevithk'K, and J. IJutchinson (London: Crown Agvnis for Colonies, 
1926. pp. 56, dgs. 28). — Twenty grasses which commonly occur in East Africa 
(Kenya, Uganda, Tanganyika, etc.) are described and illustrated, with a 
description of a typical grass plant and details (*f the fioral structure. 

Pasture studies, R. G. Wtggans (New York Cornell Sta. Mem. 10 i (1926), 
pp. 3-59, pis. Ji, figs. 3). — The effects of fertilizers, lime, manure, seeding, and 
cultural treatments on the production and botanical composition of pasture 
areas representative of the most depleted (Turkey Hill), the generally un- 
productive (Bald Hill), and the high-grade pasture areas (university idats) 
of New York were studied during 5 years. 

Acid phosphate resulted in significant increases in total vegetation under 
each of the conditions studied, the increases averaging about 20 per cent. 
Particularly on the poorer areas, the increase appeared almost wholly due to 
the higher proportion of grass and clover with increjislngly few^er weeds. 

Sodium nitrate, used only on the Bald Hill plats, produced a significant 
increase in total vegetation, largely by increases in grass and w^eeds with an 
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actual decrease in the clover. Apparently nitrogen might better be added to 
pastures through stimulation of legume production rather than by nitrogenous 
fertilizers. Potash, likewise used only on the Bald Hill plats, failed to give 
conclusive results and seemed of doubtful value as a fertilizer for pastures. 
On unlimed areas the iiu'reases consisted mostly of weeds, whereas on the 
limed areas an improvement in the quality of the product was apparent. 

Lime gave very positive results in each of the tests. On the poorer areas 
the increases varied but averaged more than 100 ixir cent, while on areas 
previously limed the increase was consistent and was about 10 per cent. 
The average composition of the herbage on the Bald Hill plats changed from 
5.3 i>er cent of clover, 2G.6 of grass, and 68.1 per cent of weeds to 26.6, 43.7, 
and 29.7 per cent, respectively. The increases in grasses and clovers com- 
lU’i.sed the actual increases in total imoduction and seemed to cause the 
decreases in weeds. A similar change was noted on Turkey Hill but not 
on the university pasture plats, where desirable vegetation was already 
established. Lime may give decided increases in production and improvement 
in quality on previously untreated pastures over a large area in New York. 

Manure, used only in the Turkey Hill te.st.s, resulted in an increase approach- 
ing 100 i)er cent in yield and in an improvement of the vegetation quality 
l)y a stimulation of wdiite clover in particular. 

Of the cultural methods tested on tla^ low i)r()duction areas, plowing 
decidedly altered the vegetative composition of the area for a short time 
after treatment by increasing grass and clover and decreasing weeds. How- 
ever, the effect largely disappeared after 5 years, and the total production 
over several yt^ars was Influenced only slightly. (Jreater benefits accrued 
from the manure on the cultivated than on the uncultivated plats. Plowing 
and cultivation of old i)astiire.s failed to be of distinct advantage in these 
trials, nor could reseeding be recommended as a means of renovating old 
pastures. Cutting trials showed that well-established pasture areas will 
usually produce more gretm w'oight and almost as certainly less dry weight 
when cut often as pasture than when cut once a season as hay. 

[Kx peri men ts with legumes lii Illinois] (Illinois ^ta. Rpt. 1926, pp, 26, 27, 
fig. 1). — Sw'eet clover grow n on biowm silt loam in studies by F. 0. Bauer, 
H. J. Snider, E. E. DcTurk, and H. A. Liint contained a high percentage 
of nitrogen, and consequently more than three times as much nitrogen per 
acre was obtained as in sweet clover on gray silt loam. Sw^eet clover on 
brown silt loam developed a single taproot system i)enetrating from 24 to 
more than 10 in., while that on gray silt loam produced a branching-root 
system penetrating from about S to 14 in. O. H. Sears found that late 
spring plowing of sweet clover for use as a green manure crop had no 
immediate advantage over earlier plowing. On the Sidell field early-plowed 
plats yielded 14.2 more bushels of corn ])er acre than those plowed later. 
(Ireenhouse studies with soil from the Ewing (Franklin County) field show^ed 
that sw^eet clover may he made more efficient as a green-nmnure crop for 
that soil by fertilizing with potassium salts. 

Alfalfa studies by W. L. Buiiisou and J. C. Hackelinan indicated that 
hardiness alone does not suffice to insure a good yield. Alfalfa cut in full 
bloom was killed out completely, while that cut in one-tenth bloom survived 
the winter in good shape. Grimm and Cossack, both variegated alfalfas, 
showed practically no winterkilling, Kansas-, Colorado-, and Idaho-grown 
common alfalfas were intermediate, while the already poor stand of Argentine 
alfalfa became even thinner. Variegated alfalfa continued to excel under 
northern Illinois conditions. Spring-seeded plats remained considerably belter 
than late summer or fall-seeded plats at De Kalb. 
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Clipping red clover in tlie foil of the first year continued to increase the 
yield of seed considerably in tests by J. J. Pieper and W. 1*. Flint, although 
hay yields were not materially enhanced thereby. Om^ or two spring clippings 
were both prejudicial to seed yields. If the first crop is used for hay and the 
second for seed the yield of seed probably will be high enough to justify the 
practice. Poor seed production of alsike and Mammoth clover was also 
observed. 

mini and A. K. 2, selections from A. K. soy beans, were noteworthy for their 
seed production and Hong Kong, A. K., and Virginia led in hay yields, in 
tests by Sears the increases in soy bean yields as a result ot inoculation liave 
ranged from a i>er cent on fertile brown silt loam soils to more than 300 i>er 
cent on a dune sand soil. Proper inociihition also materially increased the 
protein content of hay and seed. Sears also found pure cultures of legume 
bacteria grown on artificial or lalioratory media to I)e superior to s(dl for 
inoculating legumes when judged by the niiinber of nodules obtained per plant. 
When the same legume is grovMi again in the same field good nodule develop- 
ment is had both from pure culture.s and from soil. Either method of inocula- 
tion is rendered less effective by failure to sow the seed soon after iiioeulation. 
For best results bacteria should be ai)plied to the seed within 24 hours of 
planting. The yields of wheal following soy beans cut for hay or for seed were 
found by ISears to he larger than the yields obtained from land on which oats 
or corn preceded the wheat. 

In soy bean imiirovement investigations hj C. M Woodworth yellow seed 
coat in a cross between Sable and Mancha proved to he dominant to black, 
and in 15 crosses between yellow and gr(‘en cotyhnlon varieties the segregfi- 
tion in cot.\leclon color indicated that the ytdlow parents carried two factors 
for yellow. But one yellow variety ha.s been found posse.ssiiig a single factor 
only. Further evidence of linkage between tawny pubescence and ])lack hiluin 
was obtained. 

Sunflowers as compared with corn as a silage crop for \cw York, U (1. 
Wkjoans (Xvu: York VorurU Sta. Jiiil. 4o6 {1926), pp. 2~2iK pua. ).--Kxi)eri- 
ments on the growing for silage of sunflowers and corn, alone and in coin- 
hination, are described, with observations mi the merits of sunflowers in 
controlling weeds and a brief rer)ort on breeding work with siiniiovver^. The 
work of others on the composition of sunflowers and their feeding value as 
silage is reviewed, and objections to sunllowau’s as a silage crop are cited. 

During 4 years various mixtures of corn and sunfiower-N harvested for silage 
resulted in yields of sunflowers di.si>roj)ortionate to the sunllower plants in the 
comhinatioij. Mixtures containing 25, 50. and 75 per cent, respectively, of sun- 
flower plants resulted in from 50 to 75, from 80 to 00, and from fK) to 00 per 
cent by weight of sunllow^ers in the harvest. The dry matter percentage in 
the two corn varieties tested averagCMl materially higher than in the sun- 
flowers. The percentage of grain in the corn decidedly decreased as the 
sunflower percentage in the mixture rose, being of slight significance when as 
high as 50 per cent of sunflower plants was in the mixture. 

Sunflowers alone averaged 52 per cent more green weight and 33 per cent 
more dry weight than did corn grown alone. Mixtures of corn and sunflowers 
generally outyielded an equal area grown one-half to corn and one-half to 
sunflowers. In these tests the opliniurn spacing for sunflowers ranged from 
0 fo 9 in. apart in 30-iri. row^s. A greater percentage of dry matter was noted 
in the sunflowers as the planting rate increased. 

While the experimental results (hd not recommend sunflowers for silage in 
areas w'ell suited for corn prodnetion, under certain conditions sunflowers may 
he very useful. These may include areas where late spring frosts and early 
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fall frosts make corn uncertain for silage, where vo!*y limited areas of highly 
productive land are available for croi>s and the most food possible on the 
given area is desired, and areas where a smother crop is wanted to aid in 
controlling grass and weeds. 

The barley crop, H. IIuntek {London: Erncsi Berm, 1026, pp. VIlI+166, 
pis. 2, figs. 6 ). — This book describes the results of a series of experiments on 
barley culture conducted cooperatively since 1901 by the Department of Agri- 
culture and Technical Instruction of Ireland. 

The successive chapters deal with the botanh-al classification of the genus 
Hordeum, Irish barley soils, quality in malting barley, variety compari- 
sons, selection experiments, the Danish barley exiKn-iments, the production of 
now varieties by hybridization, some conditions influencing the yield of grain, 
and economic r(‘siilts. Information regarding the technique of hybridization 
and conducting yield trials is api>euded. 

Some observations on white clover and a method of distinguishing 
between the seeds of wild white and Dutch clover, F M. J. Adams {Ann. 
Appl. Biol, IS {1926), Ao. 3, pp. 330-337, pis. 2, figs. 3). — The frequency of cer- 
tain shape types of st'od, the average ratio of long diameter of seed to short 
diameter, the area of cotyledon, and the length of petiole of first foliage leaf 
were found useful in distinguishing samples of wild white from Dutch clover 
Need. At a later growth stage, prostrate habit and formation of axillary shoots 
characterize wild while clover. Permanence in wild white clover is due to a 
strongly developed pow'er <*f vegetative propagation variously lacking in Dutch 
clovers. 

Corn production in Kansas, S. C Salmon {Kansas Sta. BuL 238 {1026), 
pp. 3-1/2, figs. 10) — This is largely a revision of an (‘arlier iiiiblieation (E, S. R , 
;M, i). 529), and givi‘s information on the adaptation of corn in Kansas, rota- 
tions, varieties, cultural and harvest methods, seed, and in.sects and control 
methods. 

The relation of weather to the date of planting ])Otatoes in northern 
Ohio, ,T. BusriNLLL {Ohio Stn. Bui 309 {1026). pp. 31/3-381/. figs, 12). — Efforts to 
harmonize the lime of planting potatoes with clunatic ciuiditions in northern 
Ohio to insure max ' mum production are reported on, and planting dates are 
H‘commeiided for different sections of the State. The literature on the effect 
of wx'ather on the potato crop and on dale of planting experiments and prac- 
tices is reviewed. 

The growing season in northern Ohio is longer than required by the Itural 
group of varieties, wiiich predominate in that section. Since tuber growth 
seems to he retarded by sueh high temperatures as oceiir during summer in 
Ohio and appear to depress iiotato yields there more than drought, for high- 
est yields tuber development should proceed <luring cool weather as much as 
])ossible. This may bo accomplished with the Rural varieties by planting at 
such a time that tubers develop during the cool fall weather and maturity 
coincides with the end of the growing season. 

Field experiments during four seasons showed the highest >ield.s to come 
from plantings made between May 13 and June 2. The Wooster rec'ords 
indicate that the average date of frost severe enough to kill potato tojis is 
October 1C. Plantings between May 15 and 25, ade(iitately sprayed, will mature 
about October IG and theoreticall.^ give the maximuin average yields. Gen- 
eral recommendations are to plant the last three weeks In May and follow 
by thorough spraying. 

Kluce an unsprayed crop ofteti dies prematurely from hopperhurn, tlius 
shortening the growing period, unsprayed potatoes should probably be planted 
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3 or 4 weeks later than sprayed crops. Several economic factors, particularly 
price at harvest, favor early April planting and at Wooster often outweigh 
the advantage in yield gamed from May planting. Where the fall weather 
is more favorable for potatoes than at Wooster, early planting is less common. 

Potato spraying and dusting experiments, 1921 to 1925, D. Folsom 
and U. Bonde {Maine Hia, Bui. 334 (1926), pp. 295-284, pis. 8. figs. :2).~-Spray- 
iug and dusting experiments with potatoes from 1921 to 1925 are reported, 
with reviews of previous work in Maine and elsewhere and outlines of methods 
of spraying and d\isling. Records available for the period 1892-1921 Indicate 
that to attempt effective Npraying against early blight and late blight, and 
incidentally flea beetles and leaf hoppers, would bo justified if the estimated 
cost would be less than the imu'ease in net returns expected from a fifth 
larger crop. 

The accounts of the 1921-1925 tests also diseiis.s the incidence of blight and 
flea beetle, the effectiveness of dusting, yields, and rot in subsequent storage 
of the crop. These tests (onsidered with others carried on from 191C to 1919 
show an average increase of about 5 per cent over the 332 bu. produced by 
unspra.ved potatoes in a healthy crop at digging, enougli increase to justify 
spraying in 1920. Although Bordeaux spraying in many regions is usually 
profitable, this does not hold iu all cases. In Aroostook Ooiinty the several 
factors which generally tend to reduce profits indicate the desirability of 
more economical methods of spraying, on some farms at least. 

The results from using a vine profector were not (‘laaigli to seem significant 
under the conditions of field variations in the tests. The use of 5 50 copper 
sulfate solution to liasten maturity appeared to bt* an entiie waste of effort 
and materials. 

Comparison of copper lime dust and Bordeaux mixture during 4 years 
showed that, with equivalent amounts of metallic copi)er, dust is j)raetically 
as good for controlling late blight, is mark(*dly inferior for (*onl rolling flea 
beetles and early blight, and permits earlier maturity and about the same 
yield production even with some proiiiat tiring. The hopperburn question 
seemed irrelevant to the region. Dust was considerably more expensive due 
to the cost of factory mixed materials. The timeliness of applicatioll^ ami 
the human factor are also commented on in regard to dusting. 

Proc€?edings of the twelfth annual meeting of The Potato Association of 
America (Potato /hs\soc. Amer. Proc., 12 {1925), pp. 164, '"i)- — The twelfth 

annual meeting of the u.ssociation held in Kansas City, Mo., in December, 
1925, is reported on, and the activities of the organization and of its coin- 
mittees in 1925 are summarized. Among the papers included are The Develop- 
ment of Potato Varieties in the United States, by (\ F. Clark; The Present 
Status of Potato Breeding, and Genetic Studies in Potatoes.— I, The Inheritance 
of Parti-Color and Suffused Tuber Color, both by F. A. Krantz; Relation of 
Environmental Factors to Productiveness of Seed Poiatoes, by II. 0. Werner; 
Northern Versus Southern Grown Seed, l)y W. H. Martin, W. M. Peacock, and 
P. M. Lombard; Some Problems of a Local Supply of Potatoes for the Corn- 
belt, and Some Suggestions from the Iowa Yield Tests of Seed Potatoes, both 
by C. L. Fitch ; Some Studies in Hollow Heart of Potatoes, and Problems 
Confronting the Certification Authorities iu the Great Lake States, both by 
H. C. Moore; Potatoes in Irrigated Rotation Experiments at the Scottsbluff, 
Nebraska, Experiment Farm, by J. A. Holden; Date of Planting a Factor in 
Size of Seed Piece Studies, by J. Bushnell ; Time of Irrigation an Important 
Factor in Potato Production, by W. C. Kdmundson; The Value of the Seed 
Source or Sample Plot in Certification of Potatoes, by M. P. Barrus ; Methods 
of Conducting the Seed Plot and Its Importance in Potato Improvement Work, 
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by D. Folsom and B. S. Schultz; Administration of Seed Potato Certification, 
by A. G. Tolaas; Problems (%>nfronting the Certifi<*atioii Authorities in 
Canada, by D. J. MacLeod; Factors Influencing (Certification Work in the 
Great Plains States, by H. O. Werner and W. Morrow ; Problems Confronting 
Certification Authorities in the Inter-Mountain States, by F. M. Harrington; 
Problems Confronting Seed Potato Certification Authorities in the Pacific 
States, by J. E. Curry; The Hot Formaldehyde Dip of Seed Potatoes, by 
I. E. Melhus; Missouri’s Adoption of the Hot Formaldehyde Method on a 
Commercial and Community Scale, by K. M. Page; Disinfecting Seed Potatoes 
by the Dry Method, by W. H. Martin; Some Experiments on the Control of 
Potato Scab ( Actinomyces scahies) with Semesan and Other Organic Mercury 
Compounds, by F. J. Funk and .7. H. Gooding; The Relation of Some Soil 
Factors to the Development of Common Scab of Potatoes, by G. B. Sanford ; 
and Methods of Treating Seed Potatoes, by B. Ball. 

The germination of lowland rice (trans. title], I. Stizinw iAhs. in Japan. 
Jour. Bot., 3 (1926), Ao. 2, pp. (33), (39)). — Hulled and imhulled rice subjected 
to temperatures of from 30 to 100® (>. for from 1- to 5-day periods did not show 
a subsequent reduction in germination for temperatures up to 80°. At 90° 
coagulation of the protoplasm was apparent. Rapid germination follows a 
more or less prolonged after-ripening period, which may be shortened by 
storage in direct sunlight, artificial heating, or by the use of hydrogen 
peroxide. 

The date of seeding winter rye when the ground is dry or wet, A. N. 
Hume, E. W. Hardifs, and C. Franzkk (Sonlh Dakota Sta. Bnl. 220 (J926), 
pp. 4)> — Substantial acreages of winter rye are sown in South Dakota each 
year, it being a comparatively sure croj) and capable of producing fair yields 
when seeded over a wide range of time and conditions. Seeding tests at 
the Highmore Substation indicated that ordinarily maximum yields can be 
obtained from seeding the optimum date, September 15. In seasons with 
abnormally high or low rainfall, delaying seeding for some weeks after 
September 15 until conditions are favorable seems advisable. Such delay 
to avoid possible loss of valuable seed ap]>ears warranted by fairly good 
yields had from later seeding. 

Tobacco from Palestine, Nigeria, and Mauritius (But. Imp. Inst. [London], 
24 (1926), No. 2, pp. 137-205).— The merits of .samples of Turkish tobacco from 
Palestine, pipe toba(*co from Nigeria, and cigar filler tobaccos from Mauritius 
are pointed out, with brief comment on the status of the croi) in these colonies. 

The relation of the yield and protein content of wheat to the nitrogen 
content of the soil under ten years of different systems of cropping, R. E. 
Neidio and R. S. Snydfr (Idaho Sta. Research Bui. 5 (1926), pp. 3-32, fig. /). — 
In reporting the progress during (he period 1914-1923 of work outlined here- 
tofore (E. S. R., 43, p. 22T ) the authors discuss the effect of the several 
rotations upon the wheat yield, the protein content of wheat, and the nitrogen 
content of the .soil. Conclusions held applicable to the .section of the Palouse 
country receiving an average annual rainfall of about 22 in., may be summarized 
as follows : 

Continuous cropping of .soil to wheat for 10 years without manure showed 
yields fluctuating from year to year, annual precipitation, e.speclally that falling 
in May, June, and July, being a material factor in sucli variation. Continuou.s 
cropping to wheat with 20 tons of manure per acre applied every third year 
resulted in increased yields from year to year, with only a slightly higher 
protein content. After 10 years the nitrogen-carbon ratio was higher in the 
continuous plats manured than in unmanured. 
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The rotation wheat, oats, and corn drew heaviest on the soil nitrogen and 
carbon and was followed by (1) wheat, outs, and peas, and (2) wheat, oats, 
and potatoes. The last r<»talion affected the total nitrogen of the soil less 
than others including intertilled crops, and slightly exceeded the wheat, oats, 
and fallow' rotation in average wdieat yields. The wdieat, oats, and pea rotation 
produced more wheat and with a lower protein content than the wheat, oats, 
and corn. 

The corn and pea rotations receiving manure made a large increase in 
w'heat yields with higher protein contents, while the wheat, oats, and fallow 
system showed high wdieat yields and high jirotein content without manure 
applications. Manure increased the protein content materially and the yield 
only slightly, indicating that the best utilization of manure was not had on 
summer fallow' under the experimental conditions. While plant foods, espe- 
cially nitrogen, are made more available and larger crop yields result, nutrients 
and organic matter are more rapidly depleted by summer fallowing, and the 
poor physical condition of the soil resulting ends in greater erosion. The 
legume used in the rotations did not suffice to maintain the nitrogen and 
organic content of the soil. 

The decreasing amounts of total nitrogen for the years 1920, 1922, and 1923 
indicated that none of these rotations will maintain the nitrogen and organic 
content of the soil. xYdditional proof appeared in the narrow' nitrogen-carbon 
ratio, wiiich lies hetw'een 1 : 9..3 and I : 10.9. The fact that all ai)plications 
of manure resulted in higher yields of w'heut and in higher protein content 
is held to show' that the protein content of w'heat is inllueiiced by manure. 
The results obtained seemed to indicate the close correlation of moisture and 
available plant foods, chiefly nitrogen, and their effect on the yield and protein 
content of w'hoat. 

Varying characteristics of tliree types of wheat grown under the iiiflu- 
ence of identical environment, K. 8. Hkrman {Ceieal Chem., 3 (1936), .Vo. 4, 
pp, 244-252, jigs. 6*).— Samples of Kharkof, Blijckhull, ami Kanred wheats from 
plats at the Kansas Experiment Station varied only slightly in milling (luali- 
ties, w'hile they differed w'idely in baking characleristi(‘s, ami analytical varia- 
tions were decidedly evident as regards ash and protein cont(*nt, absorption, 
pH, and viscosity measurements. The unusually high protein content of 
Kanred and Blackhull gave no imlicalion of f(‘rmeidatiun period or possible 
margin of safety as relating to commercial usage of the flours. The throe wheats 
gave practically identical baking results, w'ith the exception of crumb color 
and absorption, wdien handled on their individual approximate optimum fermen- 
tation period. 

The commercial protein test on wheat and some of its problems, W. O. 

Whitcomb ami J. P. Lewis {(Ureal Cheat, 3 (1020), No. 4, pp. 232-2 ff3). 

This coutrihutioii from the Montana Experiment Stati<»n deals w'itli the history 
of the commercml protidn test <ui w'heat and some of tin' imoblems em*ounlered 
in its application. 

HOKTICULTURE 

[Horticultural investigations at the Arkansas Station] (Arkanmn Sta. 
Bui. 215 {1926}, pp. 4'2-4^9, 52, figs. 3 ). — As in tlie preceding annual report 
(E. 8. K., Tif), p. 30) the pollination of the apple is discussed. Following a brief 
review of methods of techni(jne employi‘d it is reported that Koine, Delicious, and 
Vellow Transparent pollen iiroved good and Ken Davis and Stayman Winesap 
I>olleu inferior for fertilizing Ben Davis flowws. In similar environment ixillen 
which made the most vigorous grow'tli warn the most effective. Where one 
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flower ill a cluster was pollinated considerably in advance the others often 
droppcMl even though fertilized. The unfavorable results with Ben Davis 
pollen are thought due to incompatibility, since the pollen grew well on media. 
Pollen kept dry in the laboratory germinated well for from 20 to 25 days. 
Arkansas and Stayman Wiiiesap pollen was short-lived, while that of Home, 
Ingram, and Delicious survived 41 days. In the presence of moisture pollen 
germinated rapidly. Up to 22-27° C. there warn an increase in germination 
and growth of pollen tubes, with a slight reduction at and considerable 
reduction at 35°. The optimum temi>erature for Yellow Transparent was about 
24°, Delicious 18- 24, King David 20, Arkansas 24-30, Stayman Winesap 24-27, 
and Ben Davis 22°, indicating a greater adaptability of certain varieties to 
southern temp(‘ratures. The bursting of pollen grains and the disiidegration 
of tubes proceeded more rapidly at high temperatures. 

Above 15 per cent, sugar decreased pollen germination and tube elongation. 
Germination is deemed largely a matter of moisture absf)rption. Pollen viabil- 
ity appeared to be affected by the vigor of the tree and of the spur rather 
than by any treatment the tree may receive. Sterility in the Winesap group 
is due to abortion of pollen grains and' of ovules. 

Measurements showed a greater average length in the case of Yellow 
Transparent and of Ben Davis for fruiting than for nonfruiting spurs. 
However, no definite standards of length and diameter could be associated 
with fruitfulness nor could any differences be correlated with fertilizer 
treatments. There was found in Ben Davis and Yellow Transparent an 
association between fruiting spur and terminal shoot growth, and generally 
spurs under 1 cm. in length were nonfruitful. Approximately 21 per cent 
of Yellow Transparent and 37 per cent of Ben Davis spurs bloomed in two 
successive seasons. A striking correlation was found between the number 
of apples remaining on the siair until the thinl w(H?k in June and the number 
of primary leaves on the spur. Howev(‘r, with new leaves the results were 
('onllicting. That only a ver.\ small number of apples abscise on account 
of lack of fertilization was indicated in an examination of dropped fruits. 
Frequently, as in the Winesap group. fertilizatii)n is apparently prevented 
by ovule abortion as well as a failure of the pollen. Later dro])ping is 
considered largely a matter of competition betwtHUi fruits. 

Fertilizer studies with apjiles further emphasized the fact that nitrogen 
is the only element to eff(‘cl apprfH*iable results. It is believed that trees 
making from (> to S in. terminal growth need no fertilizer, and the lack 
of water or humus may easily become a limiting factor. 

Fertilizin' studies with the iK'ach are again discussed (PI S. R., 55. p. 341). 

PVrtilizers did not increase the jicld of grapes. Pruning dt^creased the 
yield of grape vines in direct proiKirtion to the amount of fruiting wood 
removed. Vines with (>5 buds gave better yhdds than those reduced to 50. 
Fertilizers had no effei't on the sugar content of grapes, (^ynthiana gave 
l>romise as a stock for Campbell Early. A study of clusters borne on shoots 
arising from primary and secondary buds showed more and more and larger 
clusters from the primary buds but with no significant gain in size of indi^ 
vidual berries. 

A comparison of hotbed and outdi)or-grown tomato plants gave results 
greatly in favor of the former. 

[Horticultural investigations at the Delaware Station] (Delaware Sta. 
Bui, 1^7 (Ji)2()), Pi). 22-26. 27-2P ). — This is the usual annual report (E. S. K., 
54, p. (141). 

As reported l>y V. A. McOue and L. H. Detjeii long-eontinued studies show 
the need of fertilizers for the production of profitable crops of apples. 
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Nitrogen was apparently the most important limiting factor, as trees receiv- 
ing potash and phosidiorous alone showed marked deterioration. That nitrogen 
is essential to iK?aches was indicated in observations recorded by O. F, Gray, 
McCue, and Detjen, 

Cabbage breeding studies reported by Detjen and Gray showed the diffi- 
culty of isolating fixed tyiies by self-pollination. The first generation plants 
resulting from reciprocal crosses of dissimilar i)a rents were similar. Tall 
plants crossed with dwarfs yielded all tall progeny. Wide plants crossed 
with narrow ones yielded for the most part wide progeny. Large diameter 
of stem appeared also to be a dominant character. Crosses between head 
and loose-leaf types yielded all gradations, with headless tyt)es in the approxi- 
mate ratio of 3 to 1 to heads. Bolting by nonbolting plants also yielded an 
intergrading progeny. The factor for blooming the first season appeared 
dominant to nonblooming. Bolting and heading appeared to be affected by 
a multiple factor for season. The time of maturity of cabbage seemed to 
be a complex character determined by a multii)le factor. Various conditions 
of self and cross incompatibility are recorded and classified. 

Observations by F. S. Lagas^e upon the effect of 5 and 10 lb. applications 
of nitrate of soda to 2U-year-old Paragon apple trees showed an increased 
growth and color with lO-lb. applications without any inhibiting effect upon 
fruit bud formation. In propagation studies with Stayman Winesap apples 
Lagass^ found that scion wood taken from 2-year-old trees gave somewhat 
better survival than that taken from 1-year trees, Three-in. scions were 
slightly better than those 2 in. in length. The Crimson Beauty apple was 
largely self-sterile. The set of fruit in a solid block of Early Hlpe apples was 
greatly increased by the introduction of bee.s and fiowers of Yellow Trans- 
parent. Preliminary observations on the J. li. Hale j)each showed this 
variety to be self-sterile, but when crossed with Belle of Georgia, Ililey, Early 
Elberta, and Klberta yielded 31.4, 23.9, 1*5 9, and 15.0 i)er cent of set, 
respectively. 

[Horticultural investigations at (lie Illinois Station] {lUinotH Sta. Rpt, 
mo, pp. 1S1-H2, ///}, 150-160, 10>, lOi-WO, lOO-IOS, d).— This is the 

usual annual report (E. S. It., 50, p. 233). 

Apple breeding studies c<»ndiicted hy C. S. (U'aiulall have yielded approxi- 
mately 30,000 hybrid set'dliiigs, the fruits of 4,000 of which have been de- 
scribed. Self-pollination studies have been seriously handicapped by self- 
sterility and a lack of vigor in such seedlings as have been iiroduced. Dis- 
budding of young apple trees to prevent the grow'th of undesirable limbs or 
summei* tipping to check growtli was found by W. A. Ruth and V. W. Kelley 
to check the development of the trees. On the other hand early summer 
tipping of the (‘enlral leiider encouraged the early formation of sufficient 
framework branches. 

In studies at Olney, Ruth found nitrogenous fertilizers api>lied in the 
spring over a period of 3 years to be of little importance to Grimes and Jona- 
than trees of early hearing age. At lirhana, Ruth found the yield of mature 
Jonathan and Grimes trf^es was not reduced by severe dormant pruning in the 
two preceding seasons. Reduced numlier of fiuits is eomi>ensated in the case 
of Jonathan by larger size. A high correlation was noted between bloom and 
crop in Grimes (the off year) and a low correlation In Jonathan (the on 
year). In a study by Ruth and Kelley of the effect of various types of prun- 
ing upon young apple trees, unpruned Duchess trees yielded the most fruit, 
followed in order by moderate thliilng, moderately headed and thinned, and 
with heavily thinned the least productive. 
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Studies by J. W. Lloyd and H. M. Newell of the apple situation in Calhoun 
County, in which area approximaiely half the commercial apple crop of Illinois 
is produced in spite of a total absence of railroads, showed that much of the 
fruit is not properly fjjraded, with the result that prices are forced down. 
Peach breeding studies conducted by Crandall have resulted in several thou- 
sand seedlings, 238 of which are still continued under test as promising. 

Small fruit tests conducted by A. S. ('olby show the Quillen black raspberry, 
Van Fleet red raspberry, Wilder currant, and (Jlondalc gooseberry to be promis- 
ing on account of vigor. In storage at 35 to 40'’ F. Brighton grapes kept 153 
and Lelaw’are 141 days. Other good keei)ers were Barry, Diamond, Herbert, 
(’aco, Agawam, and Vergerinos. (^liasselas Rose and Sweetwater, vinifera 
varieties, did well when accorded winter prote(‘tion. Based on 3 years’ records, 
vines trained according to the Knithn system yielded the most clusters of 
maximum size when left Avith 45 to 50 buds to the vine. The results of a 
comparison of the Kniflln, Munson, Fan, and Chautanciua systems of training 
is given in tabular form. A study of the accumulative effect of 3 years’ prun- 
ing upon the 1025 crop slunved that Avhen the number of buds is increased the 
number of pounds of fruit per vine increa.ses up to a certain unestablished 
imint. The rate of increase aftc'r 45 buds is reached becomes much slow^er. 
The great(u* the number of buds ptn* vine the less the weight of individual 
(dusters, particularly after 50 buds are reached. Worden and Moore Early 
were coinparahly productive wdiether traimal to a single, a Y, or a double 
trunk. In the abnormally dry season of 1025 strawlnwry yields were increased 
more than 300 per cent by overhead irrigation. Selected' strains of Juneherry 
and Elaeagiius Avere found to have value both as food and ornamental plants. 

Vegetable fertility investigations conducted by Lloyd shoAv that (.•ommercial 
fertilizers supplemented Avith ewer crops are stffHcient to produce satisfactory 
tomato yields except in very dry .seasons, at Avliich time manure proved a 
much better source of humus. Maximum yields of tomatoes and SAA^eet corn 
Avere secured Avith manure supplennmted by i)hosphonis or phosphorus plus 
potash. In 1025 the h(‘st yield of muskmeloiis was obtained with manure and 
ph(»sphorus. Fertilizer tests Avere .seriously hainiiered in 1025 by the early 
.summer drought, hut studies by Lloyd and F. F. Lewis in (’ook County showed 
the A^alue of pho.sphoriis for truck cro[)s. In some instances commercial fer- 
tilizers gave results comparalile to (ho.se from mamire. Apparently the amount 
of manure used hy commercial groAvers could he greatly reduced if supple- 
mented by commercial fertilizers. Of Aarious luamire substitutes a 4-8-6 
fertilizer was most effective. Of single elements, acid ])hospha tc giiAC the best 
rosnlt.s. Raw^ rock phospliate Avas decidedly less effectiAT than either acid 
phosphate or hone meal. 

Exjieriments by W. A. Huelsen and M. i \ (lilli.s Avilh sweet corn Inive resulted 
in selected strains of (Country (lent Ionian and Evergreen possessing valuable 
canning qimlitie.s. Pure lino studies Avith corn have reached the re(‘ombina- 
tion stage. Hw^eet eorn fertilizer tests reportivl in tabular form indicate that a 
combination of 400 Ihs. of acid phosphate and 50 Ihs. of muriate of potash is a 
particularly effective application. Huelsen and Gillis found that Avilt -resistant 
tomatoes are far more productive than ordinary canning varieties when grown 
cm infected soil. Selection studies indicated that resistance can ho increased 
in practically all the main crop varieties hy continued selection. 

Studies by F. F. Weiiiard and S. W. Hall again showed the superior value 
of fresh soil in greenhon.se floAver production. TA\"o-year grafted ro.ses in new 
soil yielded 12 per cent more blossoms than eoiuparahle plants grown for tw^o 
successive seasons in the same soil. Carnations produced approximately 8 per 
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cent more bloom In new soil. Whereas grafted Premier rose idants in new 
soil outyielded those in old soil, own-rooted plants were equal In productivity. 
Observations ui)on the behavior of gladiolus corms which had been used for 
forcing Indicated that these may be successfully forced a ^second time. In 
the case of Ojihclia roses slight gains in yield of blossoms were recorded in 
favor of I he progeny of high-yielding plants. Orchid seedlings were grown 
successfully on agar media containing nutrient minerals and sugars. 

Kesearch in vegetable gardening, II. C. Thompson (Amcr. l^oc. Hurt. iSV/. 
Proc., 22 {J92r)), pp. — This, the presidential address of the 1925 meet- 

ing of the American Society f«>r Horticultural Science, outlines vaiious im- 
portant groups of vegetable problems whose solution is essential to the industry, 
discusses methods of attacking [)roblems, and urges concentration on research 
having a practical as well as a purely scient'fic value. 

Nitrate utilization by asparagus in the absence of light, G T. Njouttng\u: 
and L. G. Sciiermekiiokn (Setetwe, 6) Ao. /t;J5, p. 2rS;^L~:Mi<*rocheiuical 

determinations at the New Jersey ExpiTiimait Stations in the winter and 
spring of 192(5 ujKm asparagus growing in eoniplete imtnent eiiltures and 
subject to continuous darkness consistently showcnl an abundance of nitrates 
in the fibrous ai)sorbing roots, wdh none or ver> slight amounts in the storage 
roots. In continued darkness, (he rapidly growing spears or shoots contained 
no nitrates save occasional traces near (he bases. No nitrates were found 
in rapidly growing si)ears of jdants grown under normal light conditions. In 
the case of plants growing in a minus introgeii solution, no nitrates were 
found in any part of the plants. In the minus nitrogen series growth \\as 
associated with a decrease of protein and an increase of the uitrate-fr(‘o 
soluble nitrogen fraction. 

Analysis of the roots of the several series showed a considerable loss of 
carbohydrates associated with the growth of the spears. In continuous dark- 
ness this loss was much larger in the complete than in the minus nitrogen 
series, leading the authors to suggest that carbohydrates were used in the 
assimilation of the nitrates. 

Government inspection of nurseries to eliminate variety mixtures, W. H. 

Upshall (Amcr. llort, 8ci, Proc., 22 {1925), pp. 27G-2lSJ).— I nv(‘stigations 
conducted at the Horticultural Experiment Station, Vineland, Ont., showed 
that pear.s, plums, cherries, and peaches, as well as apples, may be identified 
by a careful study of various leaf and shoot characters. In the summer of 
3925 over 850,000 trees w^ere inspected, wdth an average percentage of mixture 
of only 1,5. 

Notes on hardy orchard cover crops, II. J. Barnett {Anier. l^(jc. Ilort. Sci 
Proc., 22 {1925), pp 28^3-286) ~ln tests conducted at the Kansas I^xperiment 
Station, rye and winter vetch proved more valuable orchard cover crops tlian 
wheat, soy beans, cowpeas, or alfalfa. Observations indicated that the time of 
planting should be varied from season to season according to rainfall condi- 
tions. Winter vetch seeded at the rate of 40 Ihs. per acre yielded more dry 
matter than when sown at the rate of either 20 or 30 lbs. Leguminous cover 
crops left the soil in a better physical condition than did cereal croiis. 

The nitrogen and carbohydrate composition of the developing flowers 
and young fruits of the apple, F. S. Hoavlett {New York Cornell Siia, Mem. 
99 {1926), pp. 3-79, figs. 20).— A fuller report upon studies which have been pre- 
viously discus,sed (E. S. R., 60, p. 835). Ghemical analyses of apple flow^ers 
in various stages of development showed the total nitrogen in young emerging 
blossoms to be low on the basi.s of the average number of milligrams per flower 
but relatively high on the basis of the percentage of green and of dry weight, 
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a condition due, in the author’s belief, to the large proportion of meristematic 
tissue in the young flowers. On the basis of percentage of green and dry 
weight, the flowers at the same stage as above were low in free reducing 
substances, total sugars, and the acid-hydrolyzable fraction, but with the ap- 
proach of full bloom the flowers increased very greatly in all tyi^es of 
carbohydrates. 

At full bloom the petals, comprising little more than one-third of the green 
weight of the entire blossom, contained appj’oximately two-thirds of the free 
reducing substances. The rapid growth and enlargement of tlie petals was 
accompanied by a decreas(‘ of total nitiogen on the basis of the ixjrcentage 
of grt'en and of dry weight. There was relatively little withdrawal of nitrogen 
and carbohydrates by the flowers during the period of full bloom. 

The rapidly enlarging fruits that set withdrew progressively greater amounts 
of total nitrogen and of carbohydrates. Flowers that were about to drop 
showed decided losses of nitrogen after petal fall, comparable to the losses that 
occur in abscising leaves. Tlie decrease, consistently ranging from 28 to 49 per 
cent of the entire amount present in the flower just after petals had fallen, is 
thought to be quite possibly due to a backw%ard translocatiou. A de(*rease in 
various types of carbohydrates in tin* abscising flowers is deemed due to a 
change into an undetermined form, to increased respiraticn, or to a backwaird 
translocation. 

Picking maturity of apples in relation to storage, .1 11. Mag^ess, TL (\ 
1 UKTin, and M. 11. TIaijek il'. K. Affr Bui. {t02G). pp, ^0, pi. i, 

fig. 1 ). — This i)a])or, taken in large part from an earlitu* and more eonipn‘hensi\e 
discussion (E. S. II, Tm, p. oJkS), is devoted principally to tlio changes occurring 
in various important commercial apple varieties just prior to their ripening 
on the tree and during st(»r<»ge. Il is emphasized that firmness of the flesh, 
the amount of .\ellowdng on unhlu^hed portions of the surface, and the tenacity 
with wdiicli fruits hold to the tree are in many instniv'os th(» most dependable 
ind(‘xes to picking maturity A color chart is presented for determining the 
rate of yellowdng in tlie uiicolored iKirtion of the apple surface, and mention 
is again made (E. S. R., 51, p. 39) of the pressure tester designed hy the 
Department for determining elninges in resistance of the flesh. 

Use of plant charact<‘r« in identification of red raspberry varieties, J. D. 
WixjKR {Anier. l^or. TIorf 7Voc., JA pp .?67-;?6’ J - Studies conducted 

l>y tbe Minnesota Exjierimeiit Station during the growing season upon plants 
of a large number of raspberry varieties showed that certain plant characters, 
such os the abundance, color, and structure of the spines on the canes and on 
the petioles, the number of leaflets to each petiole, the relative height of the 
canes and whether or not they are conspicuously glaucous, and the colw of the 
foliage are relatively constant under varying conditions of growth an<i may be 
used in the identification of varieties. A key is presented for important 
IMinnesota varieties based upon these characters. 

Experiments with fertilizers for coffee in Porto Rico, T. R McCcEtLANn 
{Porto Rico Sta. Bui. 31 (1926), pp. SJf, pis, 3, figs. 18) — 'Rec(n*ds taken upon 
the growdh and yield of coffee shrubs fertilized with nitrogen, phosphorus, and 
potash, singly and in various combinations, showed potash to be distinctly 
beneficial, especially w’^hen combined wdth nitrogen. On the other hand, heavy 
applications of nitrogen alone or nitrogen combined with phosphorus had in 
this test a distinctly deleterious effect upon growdh and yield. An examina- 
tion by J. O. Carrero of the changes occuring in the soil solutions of the 
various plats showed the most productive plat, nitrogen and potash, to be the 
highest in acidity, indicating that coffee is an acid tolerant plant. 
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On another location complete fertilizers were most effective in increasing 
coffee yields, indicating that nitrogen, phosphorus, and potash all were of 
benefit. Observations upon the berries from the various plats showed that 
notable increases in yield were accompanied by a reduction in size of the 
berries. 

In both field and pot tests ammonium sulfate applied semiannually proved 
more effective than sodium nitrate In increasing both growth and yield of 
Bourbon coffee. Heavy applications of lime failed to exert any appreciable 
effect on coffee yields. In pot experiments equal quantities of sodium nitrate 
were much more effective when applied monthly rather than in large semi- 
annual doses. Monthly applications of sodium nitrate supplemented with 
sulfur proved superior to semiannual applications of ammonium sulfate. 

General suggestions for fertilizing coffee are presented. 

Trees and shrubs of (California gardens, C. F. Sounders {New York: 
Robert M. McBride ('o., 1fK>6, pp. pin. This book contains 

popular information concerning the history, culture, and attractive character- 
istics of native and exotic trees, shrubs, and vines of California. 

FOEESTRY 

Some soil and moisture relationships of snert gum and river birch in 
southern Maryland, F. B. Trenk {Iowa Arad. Sri, Prov., XU pp. JSS- 

/42f fi9B. il ). — Noting the fre(}uent existence m souti\ern Maryland of afljacent 
but sharply demarcated stands of sweet gum and river birch, a study was 
made of the soil and moisture relations in the contrasting areas to determine, 
if possible, the underlying differences. Jn every instance the water-holding 
capacity of the sweet gum soils, both surface and substratum, exceeded that 
of the river birch. 

The occurrence of hickories in Iowa in relation to soil types, F. B., 

Trenk {Iowa Arad. Nei. I'roc., {t925}. pp 14 A !')">, 1) — A study of the 

relation between the distribution of hiekf>ries and the ebaraeter of the soil 
show that only a relatively small number of the 115 recognized sf)il types of 
Iowa support a growth of hickory. 

Mixed white pine and hardwood, A, C. (‘line and C. B. Lockard {ff award 
Forest BuJ. 8 {1925), pp. 67, fips. 15 ). — Noting that the original forests of cen- 
tral New England were largely a mixture of hard and soft woods and also 
that pure stands of white pine have a tendency to revert to hardwoods, a 
study was made of various forest types in north central Massachusetts and 
soiithw'estern New Hampshire to determine the best methods of handling 
the existing forests. 

It Tvas found that in second growth stands pine suffers severely in compe- 
tition with sprout hardwoods, but that the few pines which attain maturity 
are of exceptional quality, suggesting the desirability of selective cutting 
which would favor both pines and hardwoods. The problem is chiefly con- 
fined to soils of medium quality, as the.se are better adapted than are heavier 
or lighter types to the j>iiie-hardwood mixture. The pine was observed to 
thrive better when planted in small groups distributed among the hardwoods 
than as individual trees. With this plan the pines and hardwoods can be 
allowed to develop according to their own habits, without the necessity of 
liberation cuttings except perhaps along the marginal zone. 

A study of possible returns from the different tyi)es leads to the assumption 
that greater net profits may result from mixed stands than from pure pine. 
Furthermore, the mixed stand is more natural and has a tendency to maintain 
the fertility of the soil, and is less susceptible to external injuries such as 
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wind storms, insect scourges, etc. As the region studied is naturally adapted 
to hardwoods, it is deemed much wiser to supplement the hardwoods with 
groups of i>lne rather than to work against nature. 

Germination of some pines and other trees, H. Pammel and C. M. King 
{Iowa Acad. tici. Proa., S2 (19^5), pp. 12S-IS2, figs. 15). — This comprises brief 
technical descriptions of the newly-germinated seedlings of several species 
of Finns, Larix, Plcea, and Sequoia. 

Scotch pine polien in Copenhagen, May 25, 1804 [trans. title], A. Opper- 
MANN (Tharandter ForstL Jahrh., 77 (1920), No. 12, pp. 40It~i08). — Mention is 
made of a heavy fall of rain mixed wtth a yellow dust which under the 
microHcoi)e proved to be Scotch-pine pollen, a fact which was all the more 
astonishing since the nearest large Scotch-pine forests were more than 184 
miles distant. 

Douglas fir in Poland [irans. title], S. SxrcuocKi {Rocz. Nauk Rolnicz. i 
Lesngchy 15 (1920), No. 1, pp. 150-205, figs. 12; (hr. ahs., pp. 202-20Ji). — Of two 
types of Douglas hr introduced into Poland from North America the green 
Coastal form has been found much sui>erior to the blue Cdorado because 
of its greater frost resistance and more rapid growth, and on account of 
its tolerance to shade was found favorable for planting in older stands. As 
compare<l with the other conifers it was found to he less exacting on the soil. 
Preferably, the soil should be better than that required for Scotch pine 
hut not necessarily equal to that preferred by oak. The site should be us 
free as i>ossihle from early and late killing frosts. (Jrowlh and volume tables 
are included. 

DISEASES OF PLANTS 

Plant dis*‘ases (Arkansas Sta. Bui. 215 (1920). pp 52-59, figs. }) — In con- 
tinuation of work previously reixorted on the development of wilt resistant 
strains of cotton (E. S, R, 55, p. 41), tests were made of a large number of 
strains and varieties of eotton grown in heavily infeste<l soil, but very little 
wilt resulted. lu seeking for a in)s.sible explanation of the lack of wilting, 
physiological studies were made of the parasite, and it was found that in 
cultures in the absence of organic nitrogen the fungus was able to produce at 
least two substances wliich were toxic to cotton, while in the presence of 
(»rganic nitrogen eitl\er no toxic substances were produced or they were in 
such dilution as to exert no injurious effect. The l)reediiig work of the station 
is said to have .sliown marked differences in ty})es of cotton in reference to their 
susceptibility to wilt. In connection with the plant breeding exi>eriments, 
delinting the seed with sulfuric acid ])roved a good means of controlling angular 
leaf spot. 

Using soil temperature control tanks, it was found that cotton wilt develops 
to only a slight extent at temi>eratures above 35 ‘ i\, and it is believed tiiat it 
will not develop to any ai>])reciahle extent below 25°. I'he optimum for growth 
is considered probably about 27 or 28°. 

A summary account is given of investigations on a bac terial stalk rot of corn 
in continuation of work previously reported (E, S. K., 55, p. 847). 

Stem rot of rice, due to ^oUroiium oryzae, is saiil to have become one of the 
principal limiting factors in rice production in some i)arts of Arkansas. 
Rotation with some cultivated dry-land crop and the pixweiition of si»reading 
the disease by straw, etc., or by drainage or overflow waters are suggested as 
means to be adopted for the control of this disease. 

Apple spraying experiments are briefly reported upon which are said to 
Indicate the need for more definite Information on the relation of environ- 
mental factors to fruit diseases as a means for simplifying spraying directions. 
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A brief account is given of sweet potato mosaic, a more detailed description 
of which has been noted (E. S, R., 56, p. 51). 

Notes are given on the morphology and life cycles of a number of species 
of bacteria. 

Department of plant pathology, T. F. Manns and J. F. Adams {Delaware 
Sta, Bui. HI {1926), pp. 20-S5 ). — Laboratory studies have again indicated that 
sweet iK)tato pox is caused by a species of Actinomyces. 

Studies made on the possibility of insect carriers of the virus of yellows or 
little peach have given negative results with the peach curculio. Spring and 
fall dormant applications of fungicides failed to control the bacterial leaf 
spot of peach, and summer spraying gave little difference in leaf infection. 
Bagging experiments with Elberta and Hale varieties gave no indication of 
the possibilities of bud infection. Special attention was given to the problem 
of the overwintering of the disease, and a heavy twig infection of the Elberta 
variety is said to have materially assisted in this study. Peach twigs, the 
1925 growth, were collected on October 29, 1925, and March 24, 1920, and 
plum twigs on February 5, 1920. From these twigs conclusive evidence 
was found that the organism overwinters in cankers. As a means of control 
toxicity studios wvro made to determine whether paradichlorobenzene and 
carbon tetrachloride, sodium fluoride, calcium fluoride, (*resol, and chlorophenol 
mercury w'ould destroy the bacteria. From the preliminary results field experi- 
ments were undertaken in wiiich sodium fluoride, cresol, and chlorophenol 
mercury w'cre given further test. 

In tests for the control of diseases of cucurbits, two commercial dusts and 
two other copper preparations were tested, comi)arisons being made of 15 
and 9 per cent coi>por dusts. Dowuiy mibUwv did not appear, but leaf-blight 
infection wuis heavy on the untreated vines. All four dusts gave ecpially good 
control for leaf blight. Laboratoj’y studies on cantaloupe diseases are said 
to have shown that Alfernuria hrafts'mic nigresccns w^as not associated wdlh 
the leaf blight in the experiments described. 

In the study of soy bean diseases there is said to have been shown a general 
increase in the State of leaf spot caused by l^(’ptorui gli/cinci(. Downy mildew 
and bacterial leaf spot {Bacicrium phaacoD nojensv) were not of common 
occurrence, and negative results were obtained in tr(*ating seed wdth chloro- 
phenol mercury as no disease appeared on any of the plantings. A collection 
of seed made from plants showing mosinc when plante<l in the greenhouse 
in the fall show^ed no evidence of the disease symptoms on the foliage. It 
is thought probable that wdiat had been considered mosiac w as associated with 
a deflciency in potasli. A spot disea.se due to B. rignac was reported in the 
State for the fii'st time on Lima beans, and the same organism has been recog- 
nized as occurring on cowpeas. 

In an experiment to control die-l)a(*k on apples a natural mulch of pine 
needles and an unperforated therniogen paper w'ere employed to cover the 
ground about the trees. When examined at later periods no die-back symptoms 
w^ere observed, while in unmulched trees symptoms were conspicuous by the 
last of July. 

Ill continuation of a study of the longevity of corn root diseases (E. S. R., 
52, p. 844), additional tests of samples of the crop of 1922 have shown the 
persistence of Diplodia zeae, while QihhercUa sauhuncfii, Funarium monilifortne, 
and CephaloHporium sacchari showed a conspicuous dropping off in vitality. 

[Plant disease investigations at the Illinois Station] {lUinoia Sta. Rpt. 
1926, pp. 38-4^, 143, 14i. 133, 166, fig. 1 ). — Continuing investigations of 

seed-borne diseases of corn (E, S. R., 56, p. 240), experiments by B. Koehler 
et al. indicate that the time usually adopted for planting corn, that Is, about 
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the middle of May, is best when diseased seed is use<i, but with disease-free 
seed planting a week earlier is advised. Studies l)> E. E. DeTurk, E. G. 
Sieveking, and J. H. llolbert are said to show that the protein reserve in 
seed corn infected with Diploditt is inadequate to carry over the plant through 
the germination and early seedling stages in the absence of other sources of 
nitrogen. The complete withdrawal of phosphate had little or no effect on 
the early growth of the corn seedling. Koehler et al. found that four com- 
mercial compounds were of some value in combating Diplodia and Gibberella 
root rot diseases, but the comimui methods of seed treatment were of no value 

Investigations of H. W. Anderson on lire blight have been extended to 
include a study of the hold-over blight cankers on the apple variety Willow 
Twig and have resulted in the recommendation of definite control measures. 
These include cutting out the cankers, disinfecting and protecting the 
wounded surfaces, inspection of orchards, and immediate removal of new 
infections. 

Studies by the same investigator are said to show that lime sulfur of dormant 
strength apiilied in the fall or Bordeaux mixture oil emulsion applied in 
the fjill or early spring will control peach leaf curl. If applied in the spring 
after the buds sw^ell neither will control tlie disease, nor will oil emulsion ap- 
pli<‘d in the fall or sju-ing. 

The blac k root rot of orchard trees caused by Xylaria sp. is said to be 
increasing in Illinois, and this fungus is believed to be a common cause of the 
dying of young trees in the southern part of the State. A type of root rot 
associated with weakness jj (In* graft is hriefiy described Root or collar rot 
of apple trc'cs caused by the tii’e blight organism is reported. 

Contiinn‘d studies by A S. C%>iby are said to have sluwvn that two seasonal 
n])i)lications ol‘ lime sulfur controlled goos(d)orry leaf spot when conditions 
w’ore not Itnorahle for tlic spi‘ead of the disease. 

Experiments of F. F Weinard and S W Decker showed that neither seed 
nor set'd-hed treat mends controlled aster yellows after the plants w’ero Irans- 
fcTred to the field 

Ecoiioiiiic plant diseases coniiiioii in Kansas and tlndr control, L. E. 
iVlEJXHiics iKan^^as Sia. Vnv. J2if yy. — In tabular form descriptions 

are gi\en of the more striking character sties of many of the diseases owur- 
1 ‘iiig on economic plants in Kansas, and suggestions are* offered for their con- 
treil or ju-evemtieui In a se*}>arate jjarl (►f the publie-ation seed treatments for 
the control of seed-beirm* discasexs are descTihed, and formulas and directions 
are given for the prejiaratie)!! eif varienis sprays and other fuugie ides. 

Destruction of iiisc‘ct and fungus or fungoid pests, A. H. Bensoi^ {Queens- 
latid Agr. Jour., JJf (/.bia), An a, yy fig 1) — A coinjiarison is made of 

methods for ceuitrol eif pests and d seases affecting various agricultural plants. 

Metabolism in Botrytis, A. IIuntkk anel G. II. Bekkeley' {AOs in Phyto- 
pathology, {PJJJf), \o 7, />. -A stuely of the inetaholisin e>f four Bedrytis 

forms of the B, viiwrca group was made* by aiuilyzing feir total nitrogen, 
ammemia nitrogen, amine) nitrogem, sugar content, and titratable ae idity of the 
medium, along wdth total nitreigen and dry weight values of (he mycelium. The 
results are said to show important and interesting asiiects of metabolism, and 
to indie*nte that tw'o of the four forms are closely related and comprise a 
group distinct from the other forms. A corielatieui betw'een physiology and 
morphology, in se) far as grouping of the forms w^as coneerne’d, was established. 

Mosaic studies, IV, B. T. Dickson (Ahs. nt Phytopathology, IJf {lOH), No. 7, 
p. 5^6). — Mosaic of Pisum sativum is said to be transmitted through seed. Soy 
bean mosaic is reported for the first time in Quebec, also a case of transmis- 
sion of tomato mosaic to healthy tomato by the flea beetle {Epitrix cucumeris) . 



350 


EXPERIMENT STATION RECORD 


[Vo]. 66 


A traiismlssion of mosaic from PhymlU sp. to BroioaUia sp. is said to hava 
occurred under uncontrolled conditions. 

Effects of salt and hydrof*:en-ion concentration upon the growth and 
structure of certain bacteria and moulds, O. B. Heed (Abs, in Phytopathol- 
ogy, H (J924), No. 7, p. 348). — The growth of Vibrio comma in dilute peptone is 
said to he increased with the addition of sodium chlor.de up to 0.2 m. The 
addition of the salt widens the pH tolerance, and further increase in tlie con- 
centration of salt is said to decrease the growth and to decrease the pH 
tolerance. The optimum growth of Oidiutn lactic was similarly Influenced by 
salt concentration and pll value. 

Equipment and methods for studying the relation of soil temperature to 
diseases in plants, R. W. Leukel (Phytopathology, Ji (1924). No. 8, pp. 384- 
397, figs. 5). — A detailed de.scription is given of the equipment, together with the 
operation and methods employed, for the study of the relalion of soil temi)era- 
ture to cereal disea.ses at the Arlington Experimental Farm. 

Simultaneous surveys for stem ru.st: A method of locating sources of 
inoculum, E. M. Freem.\n mid L. W. Meiander {Phytopaihologu, 14 (1924), 
No. 8, pp. 339-362, fig. /). — The antliors describe a metiiod for the UH'ation of 
barberry bushes that have escaped detection in surveys for their eradicatiiui. 

Seed treatment for smut eontrol, W. I*. Fraser and P. M Siaimonds ( Ahs . 
in Phytopathology, 14 (192 i), No. 7, p. 347). — Exjieriments on smut eontrol witii 
wheat and hull-less oats were carried on at tlie Dominion ExiK'rimental Farms 
in Saskatchewan and Alherla, in which copper cariiouatts a mixture of copper 
sulfate and calcium carbonate, and sulfur iu the form of dusts, and also solu- 
tions of formaldehyde, Semo.san, and (^hi(ao])hol gav(‘ good control except in 
the case of sulfur in some experiments. Foiiper carbonate dust was most 
satisfactory for huil-less oats. 

Experiments in oat smut control in 10^3, 3. E. IIowjtt and R. E. Stone 
(Abs. in Phytopathology, 14 (1924), No. 7, p. 340). — P^onnakleliyde sprinkle 
treatment is said to have reduced both germination and yield, while formalde- 
hyde sjiray almost entirely prevented smut and was followed liy the largest 
yield of any of the methods tested. Neither copper carbonate dust nor copper 
sulfate-lime dust was effective in (diminating smut. Copper sulfate dip reduced 
germination slightly but was effective in the control of smut. 

Smut control experiments in hiill-less oats during 1923, B. T. Dickson, 
R. SuMAiERin, and J. G. Coulson ia Phytopathology, 14 (192lf), No. 7, 

p. 350). — F(»nualin, c(»pper sulfate, copper carbonate, and copper siilfate-lime 
dust were tested for the control of smut. While all greatly I'educed the per- 
centage of smut, coi)per carbonate proved the most effiident method of control 
and the m(»st simple in its application. 

Pickling wheat with carbonate of copper, H. (\ Quodi.ing (Queensland 
Agr. Jovr., 24 (1925), No. 5, pp. 436, 437, fig. 1). — The advantages and method 
are outlined of applying copper carbonate to wheat seed to prevent stinking 
smut, as are also directions for constnuting conveniently and inex}>enslvely 
“ the petrol ca.se seed pickier.” 

Take-all ” of wheat in western Canada, W. P. Fraser (Aba. in Phyto- 
pathology, 14 (1924), No. 7, p. /i}7).— The occurrence of Ophiobolus cariceti on 
Marquis wheat in northern Saskatchewan is reported. 

Sclerotinia intermedia 11 . sp., a cause of decay of salsify and carrots, 
0. B. Ramsey (Phytopathology, 14 (1924), No. 7, pp. 323-327, pi. 1, figs. 6).— A 
description is given of a strain of Sclerotlnia found causing decay of the 
roots of salsify and carrots on the Chicago market. The sclerotia are said 
to he intermediate in size between those produced by Ubertiana and 8. minor, 
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and an intermediate amount of mycelium is produced. Hence the descriptive 
name S. intermedia is proposed for this species. 

A native weed host for bacterial blight of bean, M. W. tiAKUNER {Phyto- 
pathology, H iJ92/i), Ao. 7, p. SJf1).— T\n' autlior reports Bavteriuni phaseoli 
occurring in leaf lesions on Httophosiyle^ helvola, a common weed plant in 
many regions. 

Bacterial rot of cauliflower [Laiis. title], (Ilhay {J(nn, Ayr. Pi at., n. ser,, 
Jf/f (1925), No. 51, pp. 501. 502). — ( -aiditlower culture has sufl’ered severe losses 
during the previous 20 years owing to a rot due to a bacterium said to have 
been described by Delacroix (K. S. U., 17, p. 876) and Griffon. Varieties 
indicated as having abundant water arc more susceptible than are less watery 
kinds, which are less desirable. Apparently soil alkalinity is favorable to 
the disease. 

Cotton diseases in Porto Jlico 1 trails, title], M. T. Cook {Rev. Ayr. Puerto 
Rieo, 15 (1925), No 6, pp. SOO, dd/ Colton disease-causing fungi name<l 
include (Ureonpora goHHiipiaa, Ramutarin areola, KiKhneota goHsypi]^ Glorncr- 
etta goKsypii, IHptodui gos.sypina, Seleiotiuni roZ/.s//, and one or two species 
of Fusarium. 

Studies on a leaf spot of Phaseolus aureus new to th(‘ Philippine 
Islands, R. G Welles { Phi/lopafhology, i} (/.').?}), Ac. 8, p/i. 551-258, pi. 1, 
figs. 5). — A leaf, stern, and pod disease of nitingo bean (J\ aureus) is described, 
the causal organism being Cercospora cruenta. 

White rot of Allium in Europe and America, J. C. Watki^h {Phytopathoh 
ofiy, H (19:Vf). ^e. 7, pp. 515)--522. pt. 1 ; abs. ni same, Ao. 1, p. 26}. — An account 
IS gi^en of an investigatiim of the white rot of onion caused by l8clerotium 
erpivorum, the presence of whicli in this (ountry had been reccmtly reported. 
The fungus is known to aflect common onion, AVelsh onion, leek, shallot, and 
garlic, and the causal organism is belie\ed to overwinter and persist indefi- 
nitely in the soil under FiUropean condition^. 

Observations made in Europe and laboratory exiieriments by the author are 
said to indicate the disease to be most destructive in moderately cool soil 
(15 to 18° 0.) having a medium moisture content. These conditions are said 
to prevail for the winter crop of onions in the Soutliern States, and this 
region is considerc'd favorabh' for the diseasi*. The chief mode of widespread 
dissemination of the fungus is on disi'ased bulbs or seedlings. 

Hoot rot and blight of canning p<*as, It E. Stone {Atis. iu Phytopathology, 
/} {192Jf), Ao. 7, pp. 5)8, 5)9 ). — It is claimed that in c*erlaiii sections of Ontario 
root rot and blight cause serious loss t<» canning peas. Two fungi have been 
found elos(*ly associated with the disease, one a species of Fusarium and 
the other a Pythium. Attempts have been made to secuie disease-resistant 
strains of peas, and se\eral strains have been developed that appear promising. 

The relative eflieieney of .some copper dusts and sprays in the control 
of potato diseases and insect pests, O. (\ Po'in {^e^r ] orf: ('oniell Rta. Bui. 
h51 (1926), pp. 3-68. figs. 8). — A report is tiven of an investigation made to 
compare certain dusts and spra\s, particularly copper-lime dust with Bordeaux 
mixture, for the control of potato diseases and insect pe.st.s, esj[X‘cially late 
blight and flea beetle control. 

Laboratory experiments are said to show’ that the membra nc.s formed when 
copper-lime dust is wetted are similar to those in Bordeaux mixtures rich in 
lime, but they remain entire and are not broken and scattered as in the spray. 
When light applications were made of copper-lime dust and of dilute Bordeaux 
mixture to give the same amount of copper per unit of area, a larger percentage 
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of this area was covered by the spray membranes, due to their greater number 
and greater surface area, than by the dust membranes. 

Under field conditions, it was found that about 44 per cent more copper for 
each unit amount applied per acre was retained by the foliage sprayed with 
Bordeaux mixture than by the dusted foliage, and laboratory experiments 
showed that the spray coating w^us more resijjtanl to washings than copper- 
lime dust coverings. Under both greenhouse and field conditions oidy about 
one-half as much dust was retained by dry [)otalo foliage as by thoroughly 
moistened leaves, and under field conditions the rate of loss from the dry- 
dusted foliage was higher. When equal amounts of copper were applied to 
damp foliage, in the copper-lime dust with a good hand machine or the best 
po\ver dusters and in the Bordeaux mixture with exceptionally good sprayers, 
the control of early and late blight and of aphids appeared to he about equal 
in the two methods. TIk' spray coating appeared to he superior in the control 
of flea beetles, leafhoppers, and tiphiirii. Coi)per-lime dust when applied to dry 
foliage was less effective in contr<»lling diseases and insect pests than when 
applied at the same rale to damp foliage. 

The results of three years* experimentation in the comparison of copper lime 
dust with Bordeaux mixture are said to show that the sprayed plats produced 
an average gain in yield over the dusted plats of 7.2 nii. T)er acre, and this is 
considered indicative of the difference between the effectiveness of the two 
methods of i)rotection. Sulfur, used either alone or with hydrated lime, gave 
only slight protective proijerties against late Ifiight, fi(*a beetles, and tlpburn. 
When freshly mixed copix»r-lime dusts containing from 10 to 20 per cent of 
copi^er were applied to wet foliage, a slight burning of the leaves followed the 
use of the 10 per cent dust and a severe injury Irom the 20 ix'r cent mixture. 
Dusts which contained less than 10 i)er cemt of metallic coi)i)er produced no 
injury. 

Some evidence was obtaiucal which is believed to indicate that heavy coatings 
of either dust or spray produced a dwarfing or a stunting effect on the plants, 
and this was entirely hidepeiKhait of the occurrence of coppt'r injury on the 
leaflets. Based on the price of dusting and spraying materials in 1022, when 
3 lbs. of copper was applied per acre in each application, it is said that it cost 
about $2 to dust an acre once with home-mixed copper-lime dusts, .$1,50 to 
spray an acre once, and from $3.75 to $4 to treat an acre oric(* with commercial 
brands of dust. 

Results of experiments to prevent potato Khizoctonia, .1. Howitt 
(Ahff, hi Phytopathologif^ J/f ^o. 7, p. — Fhe years’ experiments on 

the control of Rhizoctonia have indicated that in Ontario corrosive sublimate 
materially reduces the amount of Rhizoctonia, and that stronger solutions than 
those usually recommended can be insed. 

Potato varieties resistant to wart disease ftrans. title], H. L. De ViL^roRiN 
(Jour. Apr. Prat., n. fter., ^ Nos. pp Jf^S, 30, pp. Jf7r)--47S; 51, 

pp. 493-406). — Information is given regarding potatoes resistant to wart disease, 
more particularly English and German varieties. 

Witches’ broom of potatoes in the Northwest, C. W. Hungerford and B. F. 
Dana (Phytopathology, 14 (1924), No 8, pp. 372-333, pi 1, pgs. 4 ).— A descrip- 
tion is given of a potato disease that made its appearance in the Pacific 
Northwest in 1923. The disease is said to have occurred under a wide range 
of conditions, and while the cause was not definitely determined the infection 
was found to he constantly tran.smitted by the tubers. Witches’^broom of 
potatoes is said to have some resemblances to leaf roll, spindle sprout, and 
net-necrosis, but from the evidence at hand the authors consider it a distinct 
disease. 
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Sugar production and cane diseases [trans. title], M. T. Cook {Rev, Agr, 
Puerto Rico, 15 (1925), No. 6, pp. 273-276).— A brief discnssloii relative to sugar 
cane diseases affecting production, and to preventives, including disease-free 
stock and ground, roguing, and immune or highly resistant varieties. 

Cane pests and diseases, W. Cottrell-Doumei? (Qucenaland Agr. Jour., 2.} 
{1925), No. 5, pp. Iflt]-lf43 ). — Loaf scald is the most serious cane disease of the 
Mossman district, ('lark Seedling appearing very susceptible. Leaf stripe in- 
jured greatly ratoon B. 147, but was resisted by Q. 813. Foot rot is favored 
by too early covering. Leaf scald shows varietal preferences 

Bust resistance in timothy, IL 1>. Barker and 11. K Hayes ( Phytopathoh 
ogv, li {192Jf), No. 8, pp. 363-371, fig. it. — l^revkms in\estigations having indi- 
cated that certain timothy selections were <piite resistant to rust (E. S. K., 
42, p. 247), further selections were m/ide of various clonal lines which were 
inoculated with timothy rust from different localities in the United States and 
('anadn. No definite indications were found showing the existence of biological 
strains of Puccinia gramintH phicxpratcnHiH. The occurrence of resistant clonal 
lines of timothy which \^ere not infected by the rust collected from widely 
sepaViMted localities is said to ieinl encouragement to the production of rust- 
resistant varieties Inoculation experiments on seedlings produced from self- 
fertilized clonal lines, and from crosses between clonal lines, indicated that 
lesistance or susceptibility in the selections of timothy studied is dependent 
upon a single differential factor paiT*. Resistance is said to be a dominant, and 
a close approximation to a 3:1 ratio was obtaine<l in the progeny of self- 
fertilized resistant plants. 

Tomato diseases, (J II. Berkeley' [Vutxada Dept Agr Bui 51, u. .srr. 
( 1925), pp Vf, pis. 8).— Tins is said to be a revised (nlition of Bulletin 37), second 
series, prepared by McCubbin and noted previously (E S. R., 43. p. 348) 

A study of tile physiological drop of fruits in Delaware, L. R. Detjen 
and (}. F, (Irvy {Dchnrare Sta. Bui Up (1926). pp 20. 21) — In (*ontinuation of 
studies on the physiological drop of fruits (E. S. R, bo. p. 451). a brief 
account is given of studies on the correlat'on existing hetwefm tbe time and 
mode of shedding of fruits and the genetic relation of the tre(‘s. It was 
found that trees of the same variety under similar eonditions shod their 
immature fruits in similar and paralh'l waves, while trees of different varieties 
and different kinds of fruits shod their fruits in dissimilar waves. Strong evi- 
denc(‘ is said to ha^e heim secured that indicates the stahilily of the Mave 
character in relntiun to the variety or kind of fruit. Neither widely different 
fertilizer treatments, crown gall disease, rootstocks, nor early or late applica- 
tions of nitrogen disturb the balance of the genetic factor. 

Sphaeropsis malorum and Myxosporium corticola on apple and pear in 
Oregon, S. iM. Zeiler {PJigtopaihoIogg, Uf {1921f), No. 7, pp. 329-SSS). — The 
author confirms the stat(‘ment of Stilliiiger relative to the occurrence of ajiple 
black rot in Oregon ( E. S, R, 46. p. 846), but tbe disease is considered of 
limited economic importance b(H*ause of the dry summer climate. The fungus 
has usually been found as a bark canker, although it is .said to occur also ns 
a leaf spot and may cause a black rot of apples rather frequently. 

M. corlirola is said to occur in Oregon as a ,superficial bark canker, and ap- 
parently it produces no lasting or damaging effect on trees which have bark 
infections due to this organism. No decay of fruit was induced by artificial 
inoculation. 

Apple measles, with special reference to the comparative susceptibility 
and resistance of apple varieties to this disease in Missouri, A S. Rhoads 
(Phytopathology, H (1924), No. 7, pp. 289-3H, pU. 5, fig. 1). — The author 
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describes an obscure bark disease of apple trees, reviews the literature regard- 
ing this disease, and gives an account of his own investigations concerning it. 
Marked differences in the susceptibility and resistance of different varieties to 
measles are pointed out. Various explanations have been advanced to explain 
the cause of the disease, but the author found no relation between drainage of 
soil, application of fertilizers, tillage, and cover crops, or the method of prun- 
ing and the prevalence of the disease. Thus far no causal organism has been 
discovered, and the author believes that the trouble is purely a physiological 
one. From his observations of the disease in Missouri he does not consider it 
responsible for a more or less rapid declirie of the tree. In many instances 
young arid vigorous trees \\cre found to outgrow the trouble ultimately without 
any special treatment. 

Note on an E-voascus di'^t^ase on Pruiius aniygdalus var. amara, W. G. 
Campbeix {Bot. So(\ Edmb. Trans. a7id Proo., 29 (1924-25}, pi. 2, pp. 186-191, 
figs, 4)- — amygdulus amara in St. Andrews University Botanic Garden has 
for some .\ears shown dis<»ase, which lias recently spread to P. ainygdalus dulcis. 
Diebnck is a prominent feature, as is also an increase in all dimensions of the 
leaves, the aveiage weight of which is about eleven times the normal. The 
fungus, which hibernates in the walls of the phloem elements of the shoots, 
is claimed to he other than the true Ex(tascus deformans, as it differs from 
that form in several details. 

Raspberry diseases, G. H. Berkeley and A B. Jackson in Phytopa- 
thology, 14 (1924), 7, p. S47). — The authors rejiort that the a\erage amount 

of mosaic for the Niagara Peninsula is from 15 to 20 per cent. Nicotine sul- 
fate may be used to check the spread of the disease, and heavy fertilizing tends 
to mask its presence. The chief method of control suggested is the use of 
certified stock. Leaf curl of raspberries in the Niagara Peninsula is said to 
vary from 0 to 5 per cent, and the disease is believed to be on the decrease. 

A note on raspberry canker (Nectria riibi Osterwalder), N. L. Alcock 
{Bot. Hoc. Edinb. Trans, and Ptoc., 29 {t9:Vi-25), pt. 2, pp. 197. 198). — At two 
points named raspberry cane roots showed disease in association with N. rubi. 

Blue stem of red and black raspberry, G. H. Bkrkeiey and A. B. Jackson 
{Ahs. hi Phytopathology, 14 {1924), Ao. 7, pp. J^7, The presence of blue 

stem on black I’aspberries has been reiwrted, and the authors give an account 
of tlie disease as prevalent throughout the Niagara Peninsula, Ontario, on both 
red and black raspberries. Isolations from the wood of infected canes are said 
to have given characteristic cultur(*s of Arrostalagmus caulophagus. 

Strawberry black root, G. IT. BERKELtrY and A. B. Jackson (Abs. in 
Phytopathology, 14 (1924)^ ^0. 7. p. 3 ^18). — The presence of this disease in one 
or two districts of the Niagara Peninsula is reported. Preliminary inoculation 
tests are said to indicate tliat at least one type of injury may be caused by 
soil bacteria. 

Bunchy top in bananas, E. J. Goddard, G. J. P. Mauee, and H. Collard 
{Queensland Agt. Jour., 24 {1925), No. 5, pp. 4-^4-4'^9)‘ — Tests in insect-proof 
inclosures showed 100 i>er cent infection within one month following contact 
of banana plants with insects (Pentalonia nigronervosa) from infected plants, 
but no infection in plants not exposed. 

Pineapple chlorosis [trans. title], M. T. Cook (Rev. Agr. Puerto Rico, 15 
(1925), No. 6, pp. 296, 2.97).— Pineapple chlorosis appears most freciuently in 
the gravelly coastal soils of alkaline reaction between San Juan and Areclbo. 
Iron sulfate at different rates gives marked improvement in case of young 
plants. 

The aecial stage of Hyalopsora aspidiotus, J. H. Faull and G. D. Darker 
(A55. in Phytopathology, 14 (1924), No, 7, p, 350). — This fungus, which is a 
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fern parasite, Is said to have Alien lalsamea for Its alternate host, an observa- 
tion which was confirmed by inoculation experiments of the authors. 

Stereum san^uinolentnm as the cause of “ sapiii rouj;c ” or red heart 
rot of balsam, J. H. Faull and T, Mopnce (Ab^. in PfLjftopathoIoay, /// (192^f), 
No. 7, pp. 340 , 350).— A description is siven of a rot of balsam trees due to *Sf. 
mngninolcnfnni. The fungus is said to fruit abundantly on dead trees and 
slash, and on this account they should be destroyed. 

Tlie pathological anatomy of tissue prodii<’(‘d in Abies balsamea follow- 
ing ail attack of the spruce budw'orm, C. II. IdchEnu ( \ bs. in Phyfopafho!- 
ofjV, 14 (J92Jf), No, 7, p. 345). — A desrripdcn is given of .Noung shoots of A 
baUnmea atlackod by the sx)ruee or hnlsam bud WT>rm. The abnormalities are 
said to appear in any part of the growth ring, and several typos may a}>poar in 
the same ring. 

Ohestnut blight in Ontario, IL hi Stone ( Ah^, in !) 

No, 7, p. .Vf5 ) — Fhestnnt blight due to fAyhtffmi is f^aid t** oMSir in 

Ontario. In Norfolk County, 25 per cent of the trees are report(‘d dis^'jised. 

Some silvicultural asy>ects of the ch<‘stnut blight situati<>n, K 11 
FnoiTTiNoiiA.M (Jour. Forestry, 22 {1924). No 3, pp HGI-S72) — Tn tins aeconnt 
with discussion (mainly from a silvicnltiu*al point of vie\v) of chestnut blight, 
chi(‘tly In the southern Appalachian region, it is coneludod that efforts to sto]) 
or (‘von control its spread are not jnstified hy experience Chestnut utilizatiou 
is the first need Successive .^hort-livo<l generations of sprouts fiom blight- 
killed che.stnnts with the tendency of such to spread, also th(‘ rc'prodnction 
of inferior species and shading, constitute a nnuiace to the more valuable 
hardwoods. 

Coryneum twig blight of Manitoba n.aplc, .1 K IIowitt (Abs. uj Phiffo- 
pniholoyip 14 i1924), No. 7, p — TIjc Manitoba majiles in the Aicinity of 

the Ontario Agricultural College are reported as affected hy C. negv 

The vS(*lf pruning of w’estern yellow pine, W. H Lono ( Plnifopa Ikoloffp, 
(192'/). No 7, pp. SSGf 227 ). — Attention is called to the presence of Ccnangiuia 
ab>cfi^ on the lower parts of the wa'stern yellow pine, wdiere it eausos self- 
])runing through its destruction of the low'd* branches. Only the lowa r w'enkimed 
branches are altacked, the fungus rarely being found more than 50 ft. from 
the ground It is considered a valuable asset to flic lumbering indnsiry in 
New* M(v\ico and Arizona. 

ECONOMIC ZOOLOGY— ENTOMOLOGY 

Animal pests of useful plants, 1, H. BiA'Nck, K Fjui peijk'hs, F SiLi.rw*AAG, 
S. Wilke, and F. Zacher, rev. by Ij. IIeh (llandbuch der PflnnzcnUrnnkhvitcn, 
founded by P. ^OKAtUR. IV, Tierische FchodJinge an Nutzpftanzen. 1. Toil. 
Berlin: Pan I Farcy, 1925, 4- , iol. pp. X\'f-\-//S2. flf/s. 2 IS). — Tn this voUuno 

the authors deal w’ith the insect and other animal pests of economic plants. 

Kabbit and mouse control in the orchard, T. J. Talbert (.\fissourt Bta. 
(lire. 151 (1926), pp. 14, flf/s. 7). — This inchides an aeconnt of th(* treatment of 
injured trees. 

Analysis of the growth curves of the Insect larvae, N. Yagi (Mem. Col. 
Ayr., Kyoto Imp. Univ., No. 1 (1926), pp. 35. fiys. ,9)— This Is a contribution 
from the entomological laboratory of the Kyoto Imperial TTnlversity. 

Kntomology [at the Arkansas Station] (Ai'Kan.^as Nta. Bid 215 (1920). 
pp. 39-41, fly. 1 ). — Tn reporting upon the boll w*ee^i). referem-e is made to w^ork 
previously reported in Bulletins 203 and 204 (K. S. R , 55, pp. 50, 55). 

The Insect injury to cotton which attracted most attention during 1920 was 
caused by three species of plant bugs, the cotton hopper, the tarnished plant 
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btig, and the cotton leaf bug. A survey made at representative points in the 
State at the height of the outbreak showed that the majority of all Infesta- 
tions of the cotton hopi>er could be traced to patches of croton or of evening 
primrose. These infestations were generally local, although in some instances 
they were spread over the greater part of large plantations. Dusting (X)tton 
with both sublimed and snpin'fiue sulfur gave fairly satisfa(‘tory control of the 
hopiK?r in experimental plats, and was also appar(»«iitly successful in large 
fields where used by the growers. 

The codling moth life history studies wer(* continued, and the rale of emer- 
gence of spring brood moihs In ,*l-dny periods, a hyiKdhetical curve of rate of 
ovii>osition, and dates reeonniK'uded for makimz eover sprays to control first 
brood larvae are graphically illu'-lrated by a chart. In addition to the calyx 
spray, three cover sprats \\ore iveommeiidod for the control of first brood 
larvae, and four were recianinended for the control of the later broods. 

“ In the iK'st plat 1)0.21 pen- cent of all frud s(d was frfH* from worms, in 
contrast with 10.87 per cent fri'o from worms on the uii'^prayed check. An 
average of 2.021 apples, 0170 jjer cent of which w(‘re free from worms, was 
harvested on each of the trees on this spraved plat, while an average of only 
152 apples was liarvested on th(^ chock tree's. Trees on which the last spray 
ai>plication wn« omitted were distiiicll> more worm\ than trees given the 
full schodulo, resulting on the average in a loss of nearly 8 i>or cent of the 
harvested fruit.” 

Brief reference is made to a 2-.\car study of the birds of the State. 

r Investigations of economic inserts!, 11. L. Doztkk (Dchunrr Bui 
HI (J926)f />/). 17 20) —The invest igalions of (ho >ear dealt ])artinj!arly with 
the bionomics and control of the codling moth, its control in the State, due to 
*' side worm” injury, being the outstanding problem in this field. An attempt 
was made to determine tin' dcju'ce of var’cty susceptibility to attack, and a 
distinct iwefcrence was found to be shown for the Stayman AVinesap, Paragon, 
and King David. The Nero, Rome Beauty, Delicious, and A'ork Imperial were 
attacked to a iniieli less degree, and the Lily of Kent, Jonathan, and Missouri 
Pipl>in showed a dt'cided resistance* to attack, their fruit being almost uninjured 
while other varieties on adjacent and surrounding trees were badly damaged. 
It is pointed out that the degree to wliich a variety is attacke^d seems to be 
conpccted with the toughness of the skin. 

A study was made of tlie various sources of infestation and carry-over of 
the pest, and it was clearly shown that old picking baskets in the packing 
houses and sheds were the greatest source. The old picking baskets were 
found to be heavily infested with worms, which, upon leaving the picked 
fruit, cocooned up in the crevices and between the staves. On May 5 several 
hundred worms were collected from baskets at a packing houvse, and up to 
this date only one individual had pupated. In the outdoor iusectary at 
Newark, however, about 10 per cent of tlie worms in pupation sticks had 
pupated by May 7. The first adult moths began issuing in a packing house at 
Woodside on May 20, the majority of these being oiiental poach moth adults 
at that time, and as the season advanced tlie numbers of the oriental peach 
moths decreased and the codling moth adults increased. In the cefilar of one 
grower the moths started emerging in abundant numbers by June 10, and 
adults caught on Tanglefoot exposed the last 48 hours at the windows showed 
535 oriental peach moths and 85 codling moth adults. On June 23 more 
Tanglefoot had caught 822 oriental peach moths and 142 codling moths; on 
July 1, 121 codling moths and 101 oriental peach moths; and on July 8, 253 
codling moths and only 41 oriental peach moths. This shows the oriental 
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peach moth to be slighOy earlier in spring emergence than the codling moth 
and also indicates a mixed infestation of both species on the apple. Some 
interesting data were obtained on the abniidanco of wasp parasites of the 
codling moth, the following species having been taken in the packing house in 
order of their almndance: Afivof/ofilcr carporapsae (Vicr.), Phanerotoma tibi- 
alis Hald., Bracon carpocapsae (Cush.), and Dihrachijn houchmmis (Ratz.), 

From 389 old picking baskets stored in the cellar of a packing house at 
Camden in the early spring, 11,602 worms were found, an average of 29.08 
worms per basket. Out of ai>proxiniately 3,000 haskols at Woodside, 224 
showed 4,805 worms, or an average of 21.4 worms per ha'^kot. One hundred 
baskets in the cellar of a grower at Rising Sun gave 1.373 worms, or an 
average of 13.73 worms per ])asket. 

Tn a large cage in an orchard near Camden, the first stung fruit of the 
season was observed on June 7, and by June 10 only 35 out of 94 set fruit on 
tlie tree w^ore unstung, some of the young apples having as many as 6 or 7 
stings. On June 24 a careful examination of this orchard showed stung fruit 
outside the cage to he ('Xlnunely scarce, while in the cage all the fruit was 
heavily stung. soin(‘ having a.s many as 27 stings. It was stated that instead 
of entering through the calyx cup end of the fruit, as usually occurs, the 
TK'wly hatched wonn.*^ (uilered from the side, and it wuis rare to iliul an attempt 
at entry through the calyx. 

The grai)e lealhopp<u‘ has for a number of years taken a heavy annual toll 
ill the vineyards of the State, and, gradually increasing in niimhers, has proved 
to he the worst grape pest in the Slate. A study has been made of its life 
history in the* outdoor iiisectnry, with seasonal observations of conditions in 
the field. The fungus Bnfomophthora sphacrospernta w^as observed to be 
killing large numbers of adult.s on grape foliage in the fall of 1925, and during 
the latter iinrt of May, 1920, they were as abundant as in the proceeding July. 
Liquid nicotine did not prove very suce(*ssfiil against the adults, and strong 
w'inds in the vineyards rendered dusting impracticable, (kalcium cyanide dust 
was demonstrated to have' better killing powers than the nicotine lime dust, 
hut on the few hoi, (juiet days th.il occurre'd some grow’ers used 2 per cent 
nicotine lime dust \Yith good practical results at a co.st of al»out $5 per acre. 

[Insect control in\estigations nt the Illinois Station] (///mo’v Kfa. Rpt. 
liUC, pp. 163, 11) ^i ). — In control >vork by J. W. Lloyd and W. P Flint with 
insects on eggplants, the best yields in 1925 w^ere obtained from plants dusted 
wdth arsenate of lead (1 Ih.) and hydrated lime (4 lbs.) Spraying with 
calcium arsenate (1.5 lbs.) and lime (1 lb. to 59 gal. water) resulted in nearly 
as high yields. The results of the year indicated that the arsenical is the 
active agent in the control since the spraying material, consisting of calcium 
arsenate and lime alone, w^as more effective than the combined mixture ot 
Bordeaux and arsenate ; and the weaker the Bordeaux the greater was the 
yield of eggplants. 

In control w’ork wdth the striped cucumber beetle, the best results w^ere 
obtained by dusting plants with a mixture consisting of 1 lb. of calcium 
arsenate and 20 lbs. of gypsum. The yield from the plats so treated was 
4 times the average yield of all untreated cheek i)lats and wais higher than the 
yields resulting from any of the other treatments. 

The biological control of insect iiests and injurious plants in the 
Hawaiian Islands, A. D. Imms {Ann. Appl. Biol., 13 (1926), No. 3, pp. 402- 
US, pi. i).~~This Is a summary of information based upon investigations in 
the islands in 1925. 
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(Annual reports of tlie entomologist for the years 1024 and 1025], 
E. JAims (Queensland Bur. Sugar Expt. Stas. Ann, Rpts.y 2If (VMIt)^ pp. lS-18; 
25 (1925), pp / 7 -2^). ““These are the usual annual reports (PI S. R., 52, p. 853). 
They deal with work with sugar-cane insects, particular attention being given 
to the control of the gray-back cockchafer (Lcpidodenna albohirtnm Waterh.), 
including the use of pnradichlorobenzene, ('alciuin cyanide, and carbon disullide; 
the weevil borer Rhahdocnemis ohscut us Boisd. ; and the termite *ilfasfo/c/’wiCN 
(larwi n icn sis Frogg. 

Catalogue of Indian insects, fV— 71 ((Uilcutta: (-ovt , 192Jf, pfs. //, pp. S3; 
5, pp. 1925, pis 6. pp, 125; 7, pp 29; .V, pp. 35; 9, pp. 92; 1926, pf. 10, 

pp. H).~ “This is iii cent iiuiatiuii of (he catalogue r)rtn ioiisly noted (Pi. S, R., 51, 
p. 51), Part 4, 1),\ R. P.eiiior-Wliite, deals with Trypelidao (Trypaneidae ) ; 
part 5, by S, N. Ohai(<'rj'"e, wiili Nitiduiidae ; ])art C, by M. (/Unieron, willi 
Stiipbyliiiiflae ; parts T, S, and 1>, all by T. B. P^lelcbor, with Ijasiocainpidae, 
Aniatidae, and Zygiieiiidae. rosiieciively ; and part JO. by (J. R. Diitt, with 
Stephaniilao. Sysfi^inalic arrangeineiits of llu* gmjerii and spt'cies, bibliog- 
raphies. and distrilmlional data are given for each family. 

The utilization of cahduiii cyanide in the control of insect and rodent 
pests in India, W. H Prittatn (/'/ea/c;.s’ Cfiron , 21 {1926). ;Vo. S3, pp. 5SS- 
5ii ). — The aulhor <*oiicliKlos thal calcium c;^anide has a vide range of useful- 
ness as an insecticide and rodent kilhu* in India. It is (Risily transnorled, 
simply and <[uickly af)])liod, rerpiires no mixing, and after exposure the 
poisonous property disa]>pears leaving a nonpoisonous lesidne. 

Calcium cyanide and its utilization in the control of insert jjosts in 
Ceylon, W. H. Biu'jtaim iTrop . Ag7 \ \( U ' pJon ], 67 ( 1926 ), Ve J , pp . }d-y/P, 
pL 1).--A dis(‘ussien of ilu' use of this irn'cclichle as a]>plied to pest control in 
('ey Ion. 

Studies on contact insecticides. — Pc.rt IV, A quantitative (‘vainination 
(»f the toxicity of c(‘vta!n ])lants and products to Aphis riunicis fj. 

(the bean apliis), F, TATTFasinKun, C T Ciminotiam, and H M, Moiuus 
(Anti. Appl. liioh, IS (1926), No. S, pp - pj u pps. 6) --The authors here con- 
tinue earlier work (E. R., 55. jk S52), with an account of laboratory experi- 

ments on the toxicity to A. runiicis of extracts of a considerable nuinlx'r of 
ivlants, including some tro]dcal fish poisons, lupines, broom, gorse, lobelia, and 
others. 

^‘Alcoholic extracts of certain tropical plants used as fish poisons art^ shown 
to have a high toxicity under the conditions of the experimimts. The roots 
and stems of white haiari and the stems of Mack haiari (both .‘jpeci(‘S of Loiicho- 
carpus from British Guiana), the rotds of Tcphiosia toxicaria, and the leaves 
of T. vogelii all possess notable insecticidal prop(?rties. The roots and stems 
of T. Candida are less toxic. Preliminary experiimmts indi('ate thal the haiaris 
and T. vogelii and T. toxicaria, when tested as stomach poisons, exert both 
a repellent and toxic action to caterj>illars. ('ertain fieri vat i\es isolated from 
these plants were tested. The most toxic substance ublaincd from the haiaris 
is shovAm to he identical with tubatoxin, the crystalline poison found in Dcrrls 
elliptica. Tubatoxin proved to be several times more toxic than nicotine. In 
the case of T. vogelii and T. toxicaria, the most toxic substances isolated were 
resinous in nature. Cr.y.stals closely corre.sponding to tephro.siu, as isolated by 
Hanriot, were less toxic. A number of alkaloid.s were also investigated. 
Cytisine and lobeline, known to have a physiological action on higher animals 
similar to that of nicotine, were found somewhat less toxic than nicotine to 
aphides. Eserine was the only other alkaloid tested which approached nicotine 
In toxicity.” 
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A quantitative examination of the toxicity of a.-S-dinitro-o-cresol and 
other compounds to insect eggs under laboratory and field conditions, 
(1 T. Gimingttam, a. M. Massk. and 1<\ TArintsiiFi n {Min. Apph Biol, IS 
(JfJ^6), iVo. S, pp. 446-4^5, pi. /, 2).-- In this NjM'eiul paper eii tlie subject 

(see above) the authors reiKjrt upon quantitative (leterminations, under con- 
trolled conditions in the laboratory, of the toxicity of P> : 5-dinitro-o-cresol and 
its sodium salt to ei?gs of the geoinelrid moth SelcnUt tf’tra I unaria Hiifn. 

dlie results sliow that these eonipounds have a ycry toxicity to insect 
eg^s, and that the sodium salt of dlnitro o-cresol is only slightly less toxic than 
dinitro-o-cresol in the uncoml>ined state. Preliminary laboratory exjjeriments 
indicate that dinitro-o-cresol is also highly toxic to inse ct (‘gas of a more 
resistant type than those of N. teiuilunaria Spray fluids containing dinitro-o 
cresol or the sodium salt showed a high cfliciency Jigainst ('ggs of lia^ hop aphid 
on plum trees on a larger scale under fleld conditions. 'i’lH' tree^ sprayod with 
these compounds remained almost free from aphids during the following spring 
wlittU the control trf*es were badly lnlesl(‘(l. fldn* spray fluids containing diiiitro- 
i^-cresol and its sodium salt had a marked general cleansing effect on tlie trees. 
No injury to the trees was observed 

A quantitative method for judgin'* the re'-ults of tiu' fleld experioKaits was 
work('d out. This iinolved reeerduig details of large iinmb(U*s of eggs on 
selected shoots on sprayed and control trees before* and after spraying, a 
numerical measure of the effect of the various treatments being thus obtained. 
The method gave c(Uisistent and reliabhi results. 

Fruit insect problems for E N Foky iPvnuisula Uort. >Soc [])el ] 

Tfunfi , o!) {1U2S), pp. S4 SS) —This is a buet (bseii-'snm oi tin* ]nore i]ni)ortiuit 
insect enemies of fruit in the ye<u’, particularly lolaljiig to the oriental peach 
moth. 

The control of the Porto Uicaii mole-cricket, or changa, on golf courses, 
A Thom vs ( /!ul ll »S. (lolf As.soc (Bean BC( t , 6 A'o. i), pp. 

2) - -It is pointed out that many complaints liav(' hoen r(*eoived from golf 

elubs ill tho sout beaslcrn Oniied States, (be Wi'st Imlies, and even from South 
Anieri('a rc'lating to tlie destriKdion wrought t(» gii'inis and fairways by the 
ehaiiga In e\'i)emuenls coiulucttal at the dekjl Islaial C'iub, of linniswick, Ga., 
it was found tlial a commercial prodiu*!, <i <*arb()n disullide emulsion eomaining 

To jier c(‘nl of carbon disultnh*, ust'il at the rale of 1 pan of the emulsion to 

dot) pai’ts (-f wa t(‘r and sjn'inkled over the green at The rate of ‘d (it. to the 
squiU'e foot of area as raTiidly as tin* ground would absorb it, r(*sulted in a 
control of slightly more than flo pm- ('eiit. In tin* eourse of from four to six 
weeks tin* infestation was sufliciently In^avy to justify an additional tieidment. 

Thirty lbs. ()f a commercial cyanide dust, whicli eonl.ained api»roximalely dO 
per cent actual calcium cyanide, w.as mixed with b(H) gal. of watiu* and poured 
as evenly as possible over the entire green (about 4.10(1 sq ft.) ilirough a 
OTfldn. hose. While appl>ing the solution it was keiit (horoughly agitated, and 
after the atqilicalion sjiriiiklers were set running to carry the materi.d into 
the soil. This treatment aKo gave iinne than bo per e(*nt contit 1. but like the 
emulsion its effeets lasted for only about a month. 

It was found that three applications of a poison bait consisting of 100 lbs. 
of cott(>iiseed ini'al, 100 lbs. of rice flour, and 10 lbs. of calcium arsenate, 
moistened with a cliea}) inola.s.ses .solution (1 part of molasses to 10 parts of 
water) to make the bait crumbly, gave excellent control. The bait was used 
at the rate of 15 lbs. to the green, or 150 lbs. gicr acre, at weekly or lO day 
intervals. Although the effect was not as immediate as with the carbon 
disulfide and calcium cyanide treatments, the low cost of the material and 
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the ease of application made it practicable to treat not only the green but also 
the adjacent Infested fairways, thus preventing early reinfestation of the 
green. Late afternoon was found to be the most satisfactory time for making 
treatments. 

The influence of temperature on the maturation and general health of 
Locusta inigratoria L., V. P. Pospexov {Buh Ent. Research, 16 (1926), No. 4, 
pp. S63-367, pis. 3). — This is a contribution from the State Institute of Experi- 
mental Agronomy, Leningrad. 

Observations on the life history of llelopeltis on cotton in Southern 
Nigeria, O. B. Lean (Bui. Ent. Research, 16 (1926), No. 4* PP> S19-32i). — ^The 
life history, habits, and control of the capsids H. heryrothi Rent, and H. san^ 
ffuineus Popp, are considered. 

Controlling mealybugs on ornamental plants, U. W. Doane (Pan-Pacific - 
Ent., 2 (1926), No. 4, pp. 2 IS, 214). — In control work with the common mealy- 
bug, Pseudococcus yahani, the author has found a spray consisting of 1 gal. 
Volk oil (orange oil), 7.5 lbs. Gold Dust washing powder, 0.5 ])int nicotine 
(Blackleaf 40), and 50 gal. of water to be effective. 

The silver fir cherines, R. N. CiiiivsTAL ([Ot. Brit.] Forestry Conin. Bui. 

7 (1926), pp. 27, pis. 9 ). — This bulletin gives a general account of the chief 
species of silver fir used for forest planting in Britain, including a discussion 
of Abies yrandis and A. nobiHs in relation to ehermes attack. This is fol- 
lowed by accounts of the silver fir cliermes Drcyfusia nusslinl Bor. and D. 
pioeae Bor. and their relation to the forest, the silver lir in Denmark, the 
silver fir ehermes in Denmark, and the control of ehermes in Denmark, and 
a general discussion of the Danish results in relation to British conditions. 

The development of the ovary in the silkworm (Boinby.x mori), J. 
Machida (tiour. Col. Ayr., Imp. Unit'. Tokyo, 7 (1926), No pp. 293-S51, pis. 
4, figs. 2). — This report of the author’s studies includes G4 references to the 
literature. 

Results of the sixth yearns work against the gipsy moth in New Jersey, 
H. B. Weiss et al. (AT. J, Dept. Ayr. Cire. 105 (1926), pp. 32, figs. 28). — Details 
of the work of the year (E. S. R., 54, p. 156) are presented, largely in tabular 
form. But three colonies, containing a total of 54 egg masses, w^ere found. 

The potato tuber moth, E. N. Coky (Peninsula Uort. Soc. {Del.] Trans., 
39 (1925), pp. 51-56). — A brief discussion of the status of the potato tuber 
worm and means for its control (E. S. R., 55, p. 356). 

A study on the biology of tlie green bud w^orm (Argyroploce variegana 
Hb.) and the eye-spotted budmoth [trails, title], J. Woroniecka (Pam. 
Patist. Inst. Nauk. Gosp. Wiejsk. Pulatvach (M^m. Inst. Natl. Polon. Hcon. 
Rurale Pulawy), 6 (1925), A, pp. 366-394, pi. 1 : Eny. abs., pp. 390-3.9 j). — Of a 
large number of tortricids injurious to orchards in the environs of Pulawy and 
in all the district of Lublin, A. variegana and the eye-spotted budmoth are 
said to do the most damage. In this paper the author deals with their biology, 
natural enemies, and means of control. 

The peach tree borer, J. O. Pepper (Clemson Ayr. Col. H. C., Ext. Circ. 81 
(1926), pp. 8, figs. 10). — A practical account of this pest an<l means of control. 

Theresia ampelophaga Bayle in Crimean vineyards, S. M. Fedorov (BuL 
Ent. Research, 16 (1926), No. 4, PP- 393-397, pis. 2). — An account of the dis- 
tribution and ecology, bionomics, nature of the damage, and control measures 
for this lepidopteran, one of the most important p(‘sts of the vine in various 
countries. 

The European corn borer; The relation of the larvae to submergence, 
M. F. Crowell (New Hampshire Sta. Tech. Bui. 30 (1926), pp. 20, figs. 7). — In 
this paper the author records the results of a study commenced in the winter 
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of 1924-25 and continued until the spring of 1926. He discusses resistance of 
larvae to submergence, the structure of the spiracles, closing apparatus, tracheal 
system, penetration of liquids .nto the tracheal system, etc. 

It was found that the hibernating larva(‘ of the European corn borer can 
withstand periods of submergence in water from six to seven times as long 
as can the active larvae. This ability appears to be due to the fact that the 
tracheal closing apparatus is closed during the period of hibernat’on, since 
there is no other anatomical adaptation to account for it. Their ability to 
withstand ’submergence is not sufiielent to a(*count for the records of survival 
after prolonged submergence in the stalks in which they enter h bernation, 
but this survival may he accounted for by the fact that a considerable time 
elapses before a submerged .stalk bt*conies saturated with water. A comparison 
of this pest witli others shows that the hii)ernatiiig larvae of other Lepidoptera 
can also withstand longer periods ot submergence^ than can the active larvae. 

Notes on the sweet potato pyralid moth, Megastes graiidalis Cnen., 
J. W. OowLAND {liuL Ent. Research, Xo. I pp. 360-S7J, figs, 2).— It 

is i)olnted out that s nee M. grandahs was first reported from Brazil in 1854 
there has l)eeu no ri'cord until I919, when it was reported by Ur ch from 
Trinidad. It is well distrlhiiled tliroiighuut the island, and during certain 
seasons is a very sovious pest of the swe< t potato, which is the only known 
food plant. The author gives descript ons of the immature stages, notes on 
its life history and habits and on its parasites, including the egg parasite 
Trk'hogi amma minutum Ril., the sarcopbagid larval x>arasite kiim ophaga ster- 
nodonta Towns., and the tachinid Afasiaraf ahdommalis Wulp. 

The European pine-shoot moth (Evetrla buoliana SchiiT. ) jtrans. title], 
W. Tempkl {Kranke Pflanze, 2 {1923), Xo. 8, pp. IGl, pi. 1; abs. in Rev, 
Appl. Ent., IS (1925), IScr. A, Xo. 12, p. SOS). — In an old inrestatiori of the pine- 
shoot moth near Chemnitz, Saxony, the author observed i)arasitism by the 
tachinid Acta {Thryptocera ) pilipennis Fall., and the hoinenopterans Pimpla 
examinator F., P. iurionclla L., P. dctrita Hb., Cremasius conflucns Gr., and 
Orgilm ohscuratus Hal. 

On thc^ development and biology of Simaethis ( Ilemorophila) pariana 
Clerck [trans. title], S. IVIlskilwicz (ram. Panst. Inst. Nnuk. (losp. Wiajsk. 
Pulawach {Al6m. Inst. Natf. Polon. Econ. Ruralc Pulawy), 0 (I92o), A, pp. SJO- 
303, pis. 2; Eng. abs., pp. 357-304). — This is a report of a pest which in 1920 
emerged in large numbers and severely injured a young apple orchard of the 
Nat onal Institute of Agriculture m Pulawy. Studies of its life history and 
habits, natural enemies, and means of control are dealt with. 

The larger narcissus biilb-lly, 11 McDanjjx {Alwhigun i>ta. Quart. livl., 9 
(1926), No. 2, pp. 54, 55).— This is a brief account ot the narcissus Inilb fly, 
found during the year for the first time in Michigan bulbs. It includes a 
reference to the hot^water treatment for bulb flies and eelworms. 

The Queensland fruit fly ((diaetodacus tryoiii Froggatt) , 11. .Jabvis 
(Queensland Agr. Jour, 26 (1926), Xo 2, pp. 101-104, pk !)• — A brief sum- 
marized account of this fruit fly, which was first discovered by Try on in 1889. 

North American cerambycid larvae, F. (l (jRAnniEAn (Canada Dept. Agr. 
Bui. 27, n. ser. (1923), pp. 239, pis. 4i, 3). — This woik deals with the 

classification and the biology of North America ii cerambycid larvae. The 
subject is dealt with under the headings of iutroduclion (pp. 3, 4), classifica- 
tion of the larvae as correlated with that of the adults (pp. 5-7), biological 
characteristics as correlated with anatomical structures and their use in 
taxonomy (pp. 7-9), summary of biological habits (pp. 9-13), anatomical 
characterization (pp. 13-25), brief characterization of larvae of the family 
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Oerambycidae, iixclucliiig keys to the subfamilies, genera, species, etc. (pp. 
2G’-138), appendix with additional species (pp. 138-144), literature cited (pp. 
145, 14(3), index to species, genera, and higher groups (pp. 14T-149), abbrevia- 
tions used in plates and text ligures (p. 150), and plates (pp. 151-239). 

Notes on the coffee berry-borer (Stephanoderes hampei Ferr.) In 
Uganda, II. Hakgreaves (BiiL Ent, Research, J6 (1926), Ko. i, pp. SlflSSi, 
figs. S). — The author gives a suiinnary of the life history of this borer and a 
description of the early stages, and discusses the habits of the adults, nature of 
(he damage, natural control, and artificial control. 

The tuart bud weevil (Haploiiyx tibialis), L. .7. Newman and J. Clark 
{Aust. Forest! g Jour., 9 (1926). No. 7, pp. 191, 192, 19^/, 195, figs. 4).— An 
account of JI. tibialis and its injury to the tuart (Eucahjptus gomphocephala) , 
one of the most useful hardwoods grown in Western Australia. 

Hyiiienoptera and paratyphoid? The intestinal bacteria of bees and 
wasps [trans. title], K. JiliiLLEU (Cenihl. Balt, [etc.], 1. Abt., Ong., 97 (1926), 
No. 2-3, pp. 214-2/8). — None of the 75 strains ol Grain-negative bacteria 
obtained from bees and wasps and cultivated on Endo agar which resembled 
paratyiihoid colonies was agglutinated by the typhoid or paratyphoid K serum. 
Reference is made to the investigations of liahr (E. 8. R., 47, p. 259) and others 
on the subject. 

Studies of Bacillus larvae, tlie cause of Aiiieriian foulbrood of bees, 
A. G. Lociiuead (Canada E./‘pt. Farms, DtV. Boot. Rpi. 1925. pp. 19, 20) -The 
author has tabulated the growth of B. larvae on different media and also the 
effect of plant extracts on the growth of B. larvae. 

.^^otes on eiicyriidae (iryni., CJhalcidoidiai) bred from psylUds, witli 
description of a new species, A. 15. Gaiian and .1. W'aikchton [Bni Knt. 
Researvh, 16 (1926), Ao. 4, PP- 373-375, fig 1). — FsyUaephagns arbuticola. 
reared from a psyllid on Arbutus in San Mateo and Alameda Counties and 
from Euphyllura arhuti at Palo Alto, Calif., is described as new. 

On a new trichograinmatid (Hym., Chalcidoidea) parasite of the cot- 
ton steniborer (Sphenoptcuai sp.), J. WATLiisrotN (Bui. Fnt. Rcseaich, 16 
(1926), iVo. 4^ PP‘ 309-313, (igs. 2). — lender the iminc Latluomcrcs lohnstoni 
n. sp., the author de.sc]-ibes and reports upon a new egg parasite of the cotton 
stem borer (t^phenopte) a sp.). Jt has been reared from Khartum, Anglo-Kgyp- 
tiau Sudan, to 100 miles south. 

Descriptions of new coccid-iiiiiabiting chalcidoid parasites (Hyineiiop- 
tcra), II. ("oMPi'KE {Calif. Fnir. Fubs. Fnt.. 4 (1026), No. 1, pp. 31. figs. 10 ). — 
In this paper eight iiarasites are described as new, including two aphelliiids, 
one eulopliid, three Ectroinatini (encyrtids), and two Mirini. 

The woolly apliis parasite (Apheliinis inali Hald.), W. 13. Gurney (Agr. 
Gaz. N. B. Wales, 37 (1936), No 8. pp. 620-626, figs. 3).--Tiiis is an uecmmt of 
(he introduction and establishment of A. mail in New South Wales. 

The woolly aphis parasite* (Aphelinus iiiali Hald.), II. Jarvjs (Queens- 
land. Agr. Jour., 26 (1926). No. 2, pp. 105-108. figs. 5) -Tins is a brief sum- 
mary of the life history of this parasite in Queensland. 

British spiders: Their haunts and habits, T. H. Savory (Oxford, Eng.: 
Clarendon Press, 1926, pp. XII -4-180, figs. 84)^ — A small handbook on British 
spiders. 

A new invertebrate host of Trypanosoma cruzi Chagas, C. UuiuE (Jour. 
Parasltol, 12 (1926), No. 4j PP- 213-215, fig. 1 ). — The author reports the dis- 
covery that the reduviid bug Apiomerus pilipcs Fab. is a host of T. cruzi in 
Venezuela. This bug was found to feed readily upon Rhodnius p'olixus Stahl 
and also upon the house fly. 
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ANIMAL PRODUCTION 

[The biological values of proteins] {Illinois ^fa, Hpt, 1926, p. 65 ). — Tn 
continuing the studies of the biological values of proteins (E. 8. R., 51, p. 
570), II. II. Mitchell found that corn protein had an average value of 55 
with swine as compared with an average value of 00 obtained in numerous 
experiments with rats. Tankage protein proved to have a distinctly inferior 
value of 48, 47, and 30 in indhidiial experiments with swine as compared with 
the ])r()teins of other feeds. In agreement with earlier work, mixtures of 
coni and tankage liad an average value higher than that of corn alone. 

Dietary requirements for reprotluotioii (Arkansas Bill. 215 (JD26), 
pp. 23, 2i, 25, figs, 4 ). — in continuing this study (H. 8. U., 5!, p. 501), the 
potency of wheat oil as a source of vitamin E, both for fertility and lactation, 
has been demonstrated by use in connection with a skim milk pow<ier sterility- 
produeiiig ration. 

Two types of sterility have been encountered, one foim being observed in 
the first generation feunahvs, which is characterized by a resorption of the 
fetus, while the second form occurs in tlie sccoiid-gciieration animals receiving 
a diet of skim milk powder pri‘pared from winter milk, and can he prevented 
by incorpoiatiiig in the basal diet 3 per cemt of Avheat oil, and 0.05 per cent 
of eqmil amount's of AlK(Soi)z.l2H.O, NaE, MiiSO,, and Na 810^. Illustra- 
tions of uteri containing rosorbed young are presented. 

An unusually high leqiiireinenl of vitamin B for normal milk secri'tion has 
likewise been brought out in these studies 

FowJer’.s solution cuts size of rabbit litters {Illinois Bta. Hpi. 1926, 
p. H2 ). — In continuing the studies of the eftect of Fowler's sotulion on repro- 
duction in rabbit. s, E Roberts and G. A. Lindsey fouinl that the average size 
of 28 litters produced before treating the females with this substance was 0 3, 
while the average size of 31 litters produced after feeding Fowler's solution 
was .5.3. It Avas also further indicated that the animals to Avhich this drug 
Avas administered AAore more su.'^coptihle to disease, and many were rendered 
sterile. 

Effects of fluorine on bone' formation (Aikansas Sla. Bill. 215 {1926), pp. 
23, 26, 27) Fr(4imniary studies of the function of the inorganic elements of 
the diet liave indicated that the utilization of calcium and pho.spliorus com- 
Iiounds is iniluenced by the relative amounts of vitamins and magnesium pres 
enl, and by their state of division and degree of soluiiilily. 

Fluorine has been found to he a disturbing element in hone formation in 
the amouutKS Avhieh are present in rock phosphate. In excessive amounts it 
interferes particularly Avith calcium foimatiom In rats, fluorine, in amounts 
varying from 0.1 to 0.5 gm. per kilogram of the ration, has been found to 
])roduc‘o a marked (longation of the upper ineisor.s. 

Tt^sts shoAv best type of corn to use for silage {Illinois Bta Bpt. 1926, pp 
90, ,97).- -8tudies by W. Ih NoAens indicated that corn containing from 25 to 35 
per cent dry matter at the time of harvest made silage having better keeping 
qualitie.s and a higher feeding value than corn in which the dry matter con- 
tent was without these limits. The digestion coefficients of one A^ariety 
of early and two varieties ot late maturing corn are presented for comparison. 

Inspection of commercial feeding-stuffs, T. G. riiii.LiPs, T. O. Smith, and 
A. W. Petrk {New Hampshire Bta. Buh 224 {1926), pp. 51 ). — The u.sual report 
of the guaranties and analyses of feeding stuffs otrieially inspected between 
December, 1925, and May, 1926 (E. S. R., 54, p. 204), 

35665—27 6 
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Cattle feeding investigations, 1924—22$, 0. W. McOampbell, B. M. Anbeb- 
soN, and H. W. Marston {Kansas Sta. Cite. 128 (1926), pp. H, fig !)• — ^An 
experiment with baby beef steers and two with yearling steers are reported. 

To what extent may one depend upon silage as a roughage for hahy beeff — 
Six lots of calves were selected for a 195-day exi)erinieiit ended May 18, 1925. 
All lots were fed shelled corn. The roughage of one lot consisted of alfalfa 
hay, while another lot received cane silage as the only roughage. The other 
four lots received a full-feed of cane silage through the entire experiment, 
but during the last 75 and 135 days and for the entire feeding period, respec- 
tively, 2 lbs. of alfalfa hay per head daily were allowed. The fourth lot 
received a full-feed of alfalfa hay during the entire experiment. The rations 
were supplemented with cottonseed meal in amounts varying inversely with 
the amount of alfalfa hay fed. 

The results showed that the inclusion of both cottonseed meal and cane silage 
in the ration of corn and alfalfa produced the best finish and the largest 
returns over feed costs, (iains were slightly more rapid on the rations of corn 
and unlimited amounts of alfalfa, with or without the cane silage. Fairly 
satisfactory baby beef was also produced on the ration of corn, cane silage, 
and cottonseed meal, but supplementing this ration with alfalfa hay throughout 
the feeding period materially increased the calculated value of the silage. 

Cottonseed meal v. ground corn ns a fattening feed.— Two lots of yearling 
steers, averaging approximately 550 lbs. in weight, wwe fed on a ration of al- 
falfa hay and silage plus cottonseed meal in one lot, wdiile the other lot 
received 1 lb. of cottonseed meal per head daily and sufficient corn to make 
the combined amounts of concentrates In the two lots equal. For the 140-day 
feeding period the former consumed 11.01 lbs. of cottonseed meal per head 
daily, and the latter 10.04 ]l)s of corn and 1 Ib. cf cottonseed meal The average 
daily gains of the respective lots were 2 39 and 2 43 Ihs., but the former lot 
was a little better iinished. Ground corn fed in this way i)roved to be worth 
approximately 95 per cent as much as cottonseed nu'al, though its ordinary 
market price is relatively much below that proportion. 

Wintering yearling steers pi rparaiory to grazing without grain the first half 
of the grazing season and full feeding the last half. — Three lots of 10 yearling 
steers, averaging approximately 510 lbs. in weight, wore selected for this test. 
Lots 1 and 2 were wintered on a limited grain ration, averaging 4.83 lbs. of 
corn and 1 lb. of cottonseed meal per head daily, 'with alfalfa hay and cane 
silage. Lot 3 received the same amounts of cane silage and cottonseed meal, 
but no corn or alfalfa. Following the winter feeding period, the three lots 
were grazed witliont grain from May 5 to August 3. After this pasturing 
period lot 1 was then finished by 90 days’ feeding in dry lot on corn, cottonseed 
meal, and alfalfa, while the other two lots were finished with corn and cotton- 
seed meal on pasture. 

The results showed that the steers wdiich w’cre wintered without grain w^re 
fed at a considerable loss i)or head according to the calculated prices, but this 
loss was considerably reduced by the more rapid gains on pasture. When the 
finished period was included the calculated profits were greater than for the 
other lot finished on grass, but the returns were not as great as for those 
finished in dry lot. 

Cattle feeding investigations, 1925 - 20 , B. M. Anderson and H. W. 
Marston (Kansas Sta, Cire. ISO (1926), pp. 5, fig J).— Six lots of calves, 
averaging approximately 420 lbs. in weight, were selected for studying the 
results which could be obtained with prairie hay when supplemented wdth 
cottonseed meal, linseed meal, or calcium carbonate, and fed with shelled corn 
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and cane silage. A control lot for comparison received a ration of shelled 
corn, cane silage, alfalfa hay, and cottonseed meal, which proved most satis- 
factory in the al>ove experiments. 

The results indicated that the addition of 0.11 lb. per head daily of calcium 
carbonate to a ration of shelled corn, cane silage, prairie hay, and cottonseed 
meal increasefl the rate of gain from 2.12 to 2.31 lbs. per head daily. \Vh(‘n 
alfalfa hay replaced the prairie hay without calcium carbonate tbe rate of 
gain was 2.30 lbs. Another lot receiving the same ration, except that the corn 
was self-fed, mad(‘ an average daily gain of 2,42 lbs. per head, and showed the 
largest calculated prcdlts over feed costs of any of the lots. linseed meal 
proved slightly superior to cottonseed meal as a supplement to the prairie- 
hay ration in the rate of gain, feed required per unit of gain, and finish of the 
steers. Feeding lialf alfalfa and half prairie hay did not give as good results 
as whore prairie lu»y was fed alone and supplemented with calcium carbonate. 

lOeononiie beef production investigation {Ai'kaunns Bui, 215 (1926) t 
pp. 29, S0).—C&l\e^ from grade Angus (*ows bred to purebred Angus bulls 
weighed an average of 430,4 lbs. at weaning and GGl.G lbs. after 140 days’ 
feeding on alfalfa, silage, brewers’ rice, and cottonseed meal. Purebred Angus 
calves averaged 433.4 ll)s. at weaning and 600.4 lbs. at the end of the experi- 
ment. The corresponding weights of calves from scrub cows sired l)y purebred 
bulls were 374,3 and 580 lbs., res])ectively, and for calves from scrul) cows sired 
by scrub bulls 300.4 and 570.4 lbs., regp(‘ctively. 

The calves were rated as to quality in the order of purebreds, calves from 
scrub cows and purebred bulls, calves from grade cows and purebred bulls, 
and scrub calves whose sires and dams were scrub animals. 

Wintering stock steers, K. L. Potter and II. Witiiycombk ( Oregon Bta. 
Bill. 224 (i026), pp. 16, figs, i.5).— From the results of 30 years’ experiments 
in wintering 33 Jots of calves and heifers at Eastern Oregon Substation (E. 
S. R., 55, p, 005), general suggestions for tbe wintering of stock stec^rs are 
I>resented. 

Tbe studies haAc sliown tliat cahes in particular may gain in weight but 
at the same time lose in fat and relative finish when short of feed. The 
same is also true of yearlings but to a less extent, due to the decreased tendency 
of yearlings to grow as corniiarcd Avith calves. The gains made the following 
summer on pasture wore found to be direidly related to tbe Avinter gains, 
irresi)ective of I he kinds of feeds used, (’iah'es making average Aviuter gains 
of 21, 03, 115, 102, and 187 lbs. made the following respective summer gains: 
238, 247, 219, 395, and 1S2 lbs. Similar results wore obtained in experiments 
with yearlings. The amount of feed recpiired to produce an average daily 
gain of 2 lbs. per bead Avas approximately lAAuee tliat required for maintenance 
in both calves and yearlings. 

In a discussion of the value of alfalfa, straw, silage, and grain for wintering 
stock cattle, it is pointed out that approximately 2 lbs. of alfalfa per 100 
lbs. of live Aveight daily was required to maintain Aveight, while each additional 
7 to 7.5 lbs. puxluced 1 lb. of gain. Straw appeared to have no place in the 
Avinler ration Avhere any appreciable gain Avas expected, but for maintenance 
purposes 2,100 to 2,200 lbs. of barley straw supplemented with 165 lbs. of 
cottonseed cake or 050 lbs. of alfalfa was equivalent to 1 ton of alfalfa. Silage 
proved to have approximately 10 per cent the economic value of alfalfa pound 
for pound Avhen included in an alfalfa hay ration for Avintering stock. It is 
therefore recommended that silage be saved for fattening cattle, where its 
value has been estimated at approximately twice that for malntenanc*e. Nor 
with its high cost and relatively low value for maintenance purposes, did it 
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Ap|>ear tp be advisable to luchide graia in the winter ration of steers that are 
to be turned out on grass. 

Sweet clover fell short in 1925 as beef pasture {UlinoiSi Stat. Mpt 
pp. $2,^ 6S).—ln continulug the study of Ibc umiritenance of the breeding herd 
(S. S. K., 56, p. 262), H. P. Busk found that the backward spring of 1925 greatly 
rehirded the growth of sweet clover, making it necessary to add oat straw 
(0 tlie ration of cows carried through the grazing season on this pasture. By 
furnishing this supplement the length of the pasturage season was extended 
from 90 to 100 days, and the cows made an average daily gain of 0.38 lb. 
in weight as compared with a loss of 0 81 Ih. when no oat straw supplement 
w^as furnished. 

Data collected during the following winter indicated that dry stover silage 
was a satisfactory basal ration for dry beef cow's during the winter months. 
When supplemented with 1 lb. of soy bean oil meal and 5 lbs. of oat straw 
the cows were maintained in a good breeding eondition. 

A mineral deficiency in the rations of cattle, C. IT. Kckixs, It. B. Bkcker, 
and L. S. Palmkk (Alinnesola St a. BvJ. LVP (7,936*), vp. ^-^.9, pgn, IS ). — -A 
survey indicated that mineral deficiency in cattle \^os particularly prevalent 
in certain regions of Minnesota, and that the symptoms of depraved appetite, 
stiffness, and very soft bones were most pronounced in the late winter or 
early spring, and were least pronounced wlien the animals were ou pasture, 
especially in wet seasons. 

Analyses of timothy, alfalfa, and prairie hay grown in regions wliere mineral 
deficiency w^as observed indicated that the calcium and magnesium contenis 
were fully equal to the nonujil, but the phosphorus ccn'.eiit was lower. Dur- 
ing two years in wliich the rarnfall differed con‘<l(lerably, the mineral content 
of the forage appeared to be associated with the rainfall. The water in the 
affected region.s w^as high in its content of magnesium and sulfales. 

After making llic survey, three experiments were conducted. The first 
was concerned with the prevention of depraved appetite by feeding bone meal 
on 6 different farms with 119 cattle. Access to bone meal wa.s allowed during 
a 150-day period. The average consumption per 30-day ]>eriod on tbese differ- 
ent farms varied from 3.02 to 8.24 lbs. per head, but salt was mixed with the 
bone meal on the farm where the very high consumption occurred, and the 
average consumption on the other 5 farms was 3.57 lbs. per head per month. 
No indications of depraved appetite w'cre ai^parent in the herds receiving bone 
meal, the cattle were reported as in better condition, and less difficulty was 
experienced with breeding. 

The second experiment was concerned with the wintering at the station of 

6 cows from a section where depraved appetite was especially severe on a 
basal ration of i)rairie hay. ground oats, salt, and water to wliich magnesium 
sulfate was added. Two of the cows receiving the basal ration only showed 
depraved appetite in 186 and 194 days, respectively. Of the 2 re(‘eiviug a 
supplement of 150 gm. of caUlum carbonate daily, depraved appetite w^as 
evidenced in 1 in 138 days, wliile the other failed to show it, as did the 
other 2 which received 100 gm. of monobasic sodium phosphate per head daily. 
This experiment showed that symptoms similar to those occurring in affected 
areas, though less severe, were produced by the use of feeds from farms where 
mineral deficiency was prevalent. More liberal feeding probably reduced the 
severity of the symptoms. 

The third experiment Involved the effect of mineral supplements in carlpg 

7 animals showing depraved appetite. Four Individuals receiving 103 gm. 
of tricalcium phosphate or 128 gm. of monobasic sodium phosphate recovered 



1927 ] 


AISfiMAL ttEtODtrCHOt 


rapidly, as did one receiving trlcalclum phosplmte and 85 gm. of mague^^ium 
sulfate daily. Xbe animals recovering also gained in body weight or milk 
production, or both. The results with two animals indicated that calcium 
carbonate was intifPectlve when used as a mineral supplement to the basal 
ration, but that when these two animals were supxjlied with moiiobafeic sodium 
phosphate they Improved steadily. The addition of 85 gm. of magnesium 
sulfate to the ration of one normal animal which was also receiving monobasic 
sodium phosphate did not induce depraved appetite, even after 360 days’ feed- 
ing, indicating that large amounts of magnesium ^llIfate in the drinking water 
in aifected regions is incidental rather than a diu^et cause of depraved appe- 
tite and associated conditions. The chief cause appears to be a lack of 
phosphorus in the roiigliage. 

From the re(‘ords of production and analyses of milk, it was found that 
production appeared to be inciea'^ed by the use ot phospliule supplements, but 
there was no evidence that the ash of the milk was in any way changed. The 
conditions of mineral deficiency were reflected in a lowered rate of reproduction 
and relatively infretiuent ovulathm. lleprodiiction was considerably improved 
by the phosphate supplement. 

[Feeding eviieriments with sheep at the Illinois Station] (Illinois 8ta. 
Rpf, J02(h PP- 6‘V-76', fig. I) - The results of feeding and nutrition experiments 
with sheep, mostly in continuation of those previously noted, are hrieliy reported 
(E. S. R., 56, p. 203). 

Tests concluded on energy values oj sluep feeds - The results of tests con- 
ducted by W. G. Kamudade and 11. IT. Mitclndl of the relative net energy 
values of timothv, clov^t'r, and alfalfa hay and (sat straw have indicated that 
these feeds are di'^iinctly different vv'lien expres^^ed In terms of total digestible 
nutrients and when expresscal in terms of net eiie!;.\v. The roughages were 
supplemented with 0.15 lb. of linseed oil meal daily per 100 lbs. of live weight, 
and the timothy hay lot further had tree access to miner il supidc-ments. Ilay 
wa>s allowed in suilicieiit amounts to maintain live weight. The average 
metabolkahie energy per kilogiain of dry matter wa^ 2 202 tlierms for alfalfa 
hay, 1.944 therms tor clover hay, and 2177 therms for the timolhy hay lation. 
An average of 1.917 Ib*^. of alfalfa, 1.821 lbs. of clover, or 1.593 lbs. of timothy 
w'ere required daily per 100 lbs. of live wxTght for maintenance. 

The average results showed that i)er 100 lbs. of live weight the maintenance 
requirement of met;d)olizable energy was 1.SG4 caloiies for the alfalfa hay 
ration, 1,521 eaiories for the clover hay rati(ni, and 1,507 calories for the 
timothy liay ration. From this it is concluded that timothy hay 1ms a dis- 
tinctly higher net energy value than either alfalla hay or cIuvxt hay, and that 
clover hay has a slightly higher net eiieigy value than alfalfa. The net avail- 
ability of the metabolizable eiuu-gy of alfalfa was distinctly lower than that 
of clover or timothy. 

Field and dry lot comparrd for lamh feed ing. —In studying th(‘ practice of 
feeding lambs wholly or partially In the fields, Kaminlade and J. H. Knox 
selected G lots of 25 lambs each. Two hds were fed in dry lot thixmghoiit the 
95 days of the experiment on rations of shelled corn and alfalfa Imy and shelled 
corn and soy bean hay, respectively. Tlie results show'od that those receiv- 
ing alfalfa hay made an average daily gain of 0.32 lb. as (‘omx)ared with 
0.36 lb. for those n^celviug soy bean hay, the latter requiring less corn per 
100 lbs. of gain than the former. 

Two of the other four lots were fed for 28 days in a corn and soy bean 
field, while the other two were fed for a similar time In a cornfield. One lot 
from each field was then finished in dry lot on a ration of shelled cc^rn and 
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my bean bay, and shelled corn and alfalfa hay, respectively, while the other 
lot was left in the field to finish the standing corn when the ration was sup- 
plemented with soy bean hay in case of those which had run on corn and 
soy beans, and with alfalfa for those which had run on the cornfield. Judging 
from the poor gains secured during the first 28 days and the unusually good 
gains made during the rest of the feeding period, lambing down corn alone 
did not prove satisfactory unless supplemented with a legume roughage. Those 
lambing down corn and soy beans made greater gains than those receiving 
corn alone. Supplementing corn alone with alfalfa hay gave greater gains 
than feeding corn and soy beans and then supplementing with soy bean hay. 

SSop hcan study yields only 7'esults of their kind. — The results of digestion 
exi>eriments with sheep, using rations of alfalfa hay alone, soy bean oil meal 
alone, and combinations of tbe two feeds, are reported by T. 8. Hamilton 
and Kammlade. 

Comparing the results obtained with those in which the soy bean concentrates 
were fed with oat straw and soy bean straw, it was evident that a marked 
associated digestibility existed between the coneeutmtes and roughages when 
fed In the same ration. The digestibility of the ether extract was found to 
vary directly with the fat content of the ration. The coefficients obtained 
In the single trial with .soy bean oil meal alone were higher for dry matter 
and crude protein than any of the average estimated coefficients from other 
experiments, while the coefficient for nitrogen-free extiact agreed fairly well. 
The digestibility of the crude fiber was 55 per cent, while the estimated coeffi- 
cients were either negative or above 100 per cent in all cases. Of the gross 
energy of the meal 73 per cent was metabolizable. 

Lamb feeding experiments, 1925 — 1926 , K. F. Johnson {Idaho ^ta. CHre. 
JfO (1026), pp. i). — results of a 100-day test of (he relative value of alfalfa 
seed screenings and beet pulp as supplements to a ration of alfalfa hay and 
1 lb. of barley per head daily for fattening westtun lambs of Rambouiilet 
breeding, averaging 02 lbs. in live weight, are reported. 

The 124 lambs on the basal ration of alfalfa and barley made an average 
daily gain of 0.24 lb. per head and rtHiuired 037 lbs. of hay and 357 lbs. of 
barley per 100 lbs. of gain. When the ration was supidemented with alfalfa 
screenings the lambs made an average daily gain of 0 25 lb. per head, hut 
considerable difficulty was experienced in getting the lambs to coirsume the 
screenings due to the presence of unpalatable weed seeds. 

Supplementing the alfalfa and barley ration with 1.05 and 2.00 lbs. of beet 
pulp i>er head dally produced an average daily gain of 0.27 11). by each method 
of feeding, but the inclusion of the larger amount of beet pulp re(iuce<i the 
calculated feed costs per 100 lbs. of gain, which wau*e low'or in these 2 lots 
than in the other 2 lots fed in this experiment. The consumi)tion of hay 
and barley were both reduced by the inclusion of the beet pulp in the ration. 

Lamb feeding investigations, 1925 — 26 , II. E. Kki;d and II. W. IdAKSTON 
(Kansas Sta. Circ. 131 (1026), pp. 3, fly. 1 ). — Since alfalfa bay appears to be 
the best Kansas roughage for fattening lambs, a lest was conducted with 3 
lots of 52 67-lb. lambs each to determine the amount of alfalfa hay that could 
be most efficiently included in the ration. For this i)uri>ose the rations of 
hay were limited in the different lots to 0.5, 1.0, and 1.5 lbs., resiwetively, 
per head daily. Shelled corn was full-fed in all lots. 

The results showed that during the first 20 days tlie gains increased with 
the amount of hay fed, but during the last two 20-day periods of the 00*day 
experiment the gains increast^d with the amount of corn fed. The average 
gains i)er head in the 3 lots for the entire test differed by less than 1 lb. but 
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were in favor of the lot consuming the smallest amount of alfalfa hay. The 
best finish and the lowest feed cost per unit of gain were also associated 
with the smallest consumption of alfalfa. 

It is concluded that the feeding of 1.5 lbs. of alfalfa per head daily 
throughout the fattening period prevented the consumption of proper amounts 
of corn, though larger amounts of hay could be fed more advantageously 
during the first than during the last part of the fattening period. 

[Feeding experiments with swine at tJie Arkansas Station] (Arkansas Sta. 
Bui, 215 (1926) t pp. 32-35). — The results of three expei iiuents are noted. 

Boft potk nwestigations u iih rice hy-pn^diicts. — Alter S weeks' feeding on 
rice bran and tankage and on rice i>olish and tankage, pigs averaging 67.5 lbs. 
in weight were divided into tw’o lots, one of which received brewers’ rice and 
tankage while the other pair received corn and tankage for hardening in a 
final 8 weeks’ i>eriod. Access to minerals w^as allowed throughout the experi- 
ment. The pigs made average daily gains of 0.42 and 0.52 lb. while on the 
rice bran and rice polish rations, resi)ectively, due to the fact that the bran 
contained an abnormal amount of rice bulls and the polish produced scouring. 
lleplaCiUg these feeds with brewers’ nee or corn resulted in very satisfactory 
gams. Carcass analj^ses of the animals at the end of the experiment indicated 
that corn was slightly more effective than brewers’ rice for hardening soft 
jiork. More economical results were obtained with corn, largely due to its 
lower cost. 

Legume hay v. tankage for wintering brood sows. — Gilts receiving soy-bean 
hay wn'th corn farrowed extra good litters, while only one gilt in the lot receiv- 
ing corn and tankage farrowed a satisfactory litter. These results indicated 
that the soy bCiin hay wais not le piaisible for iiroviuus troubles wdtb abortion 
which have been experienced with animals receiving tiiis roughage. 

Ill checking the results wiih albino rats it was found tiiat rations made up 
of <*orn and soy bean hay wdth and without tankage alhnved the production 
of normal litters of young, but difficulties in rearing were evident when these 
rations W'cre used during the lactation iK*riod. 

Forage crops for fattening iurinc.— Pasture trials with Sudan grass and 
sw^cet c]o\er have iiid.cated tliat there is very little differcHce in the values of 
these tw^o crops, tliough the jiasturiiig season w^as very short. A protein sup- 
plement to corn was necessary even when the hogs are on fairly good pasture, 
and a mineral mixture will not replace the protein supplements under such 
conditions. 

[Feeding experiments witli swine at the Delaware Station], A. E. Tom- 
have (Delaware Bta, Bui U7 (1926), pp, 10, 11, i2).— The results of the fol- 
lowing experiments are briefly reported: 

Alfalfa hay in the winter ration for brood sows,— In continuing this expiiri- 
ment (E. S, li., 54, p. 605), two groups of sows were again fed alfalfa leaves or 
tankage as protein supplements to a ration of white ear corn and minerals. 
The results indicated that the allallu leu\cs supiilied some essoniial that was 
evidently lacking in the w’hite ear corn, tankage, and mineral ration, as the 
sows receiving alfalfa produced pigs averaging 2.55 lbs. when farrowed as com- 
pared with 2.38 lbs. on the tankage ration ; 40.6 per cent of the former and 
only 10.7 per cent of the latter were classified as strong, and at the end of the 
first 7 days only 3 per cent of th.e pigs farrow^ed were dead due to weakness 
in the* alfalfa lot, as compared with 32.3 per cent of the pigs in the tankage lot. 
The average dally consumption of the alfalfa leaves was 2.27 lbs. per head, 
and their use materially reduced the cost of wintering. 

Protein supplements for groxoing fattening pigs, — In a test of the relative 
value of soy beans as protein supplements, 3 lots of 10 67-lb. pigs were selected. 
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one lot receiving a ration of yellow hominy, middlings, and tankage, while in 
the other lots the tankage was replaced by ground soy beans or a mixture of 
ground soy beans and bone meal 85 : 15, During the 92-day experiment the 
following average daily gains were made with the different protein supple- 
ments: Tankage 1.02 lbs., ground soy beans 0.05 lb., and ground soy beans and 
bone meal 0.75 Ib. There were required 35.2 and 21.4 per cent more concentrates 
to produce 100 lbs. of gain on the ground soy bean and ground soy bean and 
mineral rations than on the tankage ration. Ground soy beans were evidently 
not as efilcient as tankage for pork production, but Ibeir efficiency was con- 
siderably improved by the addition of bone meal. 

Forage crops for swine in Delaware . — In one trial alfalfa forage was founu 
to be distinctly superior to rape, due to the fact that 320 lbs. of feed were 
required i^er 100 lbs. of gain on alfalfa, as compared with 349 lbs. on rai^e. 
The pork produced per acre of forage was calculated at 3,547 and 2,082 lbs. on 
the respective crops. 

In another experiment pigs fed to an average weight of 150 lbs, required 
350 lbs. of feed per 100 lbs. of gain when full-fed on pasture, but only 325 lbs. 
of feed per 1(X) lbs. of gain when receiving a limited ration of 3 per cent of 
their live weight until they reached 100 lbs., after which they were full-fed. 
Limited feeding of late farrowed pigs allowed fen* utilization of an abundance 
of forage as well as considerable new corn, while full-feeding usually allows 
for marketing earlier in the fall. 

In a comparison of cowpeas and soy beans as forage crops, average daily 
gains of 1.1 lbs. and 1.43 lbs. were produced on the respective types of forage, 
Only 340 lbs. of feed were required per 100 lbs. of gain on soy beans as compared 
with 428 lbs. on cowpeas. 

[Experiments with swine at the Illinois Btation] (Illinois ISta. Jlpi. 19^6, 
pp. Jf9--59, figs. S ). — The results of experiments, mostly (‘ontinuations of those 
previously noted (E. S. II., 50, p. 204), are brieliy reported. 

Sow's gaining power not inherited Vy litter . — Twenty Poland China gilts 
were hand-fed individually a full ration by W. E. Carroll, li. A. Smith, and 
E. Koberts in order to determine the rate and economy of gains of each. The 
pigs produced by six of these sows after mating them to the same boar \v(U’e 
similarly fed, but the rate and economy of gain made by the litters showed no 
close agreement w^hen compared with the feed records of their dams. 

Crossbred pigs made no greater gams this year . — lloberts and Carroll found 
that crossbred and i)urebred offspring pr(»diiced by double* juatiugs of a Duroc- 
Jersey and Poland China boar with 5 Diiroc-Jer.sey and 5 Poland China gilts 
show^ed no signiticaut difference in the vigor or size of the crossbred and pure- 
bred pigs at birth, and no marked superiority of the crossbred pigs over the 
purebrods was apparent in their capacity to make rapid and economical gains 
when fed out to a weight of api)roximately 200 lbs. 

Oats give good results in brood sow ration . — In experiments to determine 
the abvisability of including oats in rations of ear corn and mineials with or 
without tankage or alfalla hay for brood sows and gilts, Carroll and Bmith 
found that such rations met the requirements of the sow^s and produced strong 
vigorous pigs, from which it is concluded that oats may be used rather 
extensively in the brood sow ration with satisfactory results. 

Oil in soy beans found to he cause of soft pork . — In studying the relative 
feeding value of soy beans and soy bean products for pork production, Chrroll, 
Smith, S, Bull, and J. PI. Longw^ell self-fed 4 lots of 20 pigs each, averaging 
03 to 04 lbs, in live weight, to a final weight of 230 lbs. The rations of 3 of the 
lots consisted of ground corn, alfalfa meal, and minerals with supplements of 
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tankage, ground soy beans, and soy Ijean oil meal, respectively. The fourth 
lot received shelled corn, whole soy beans, minerals, and blue grass pasture. 
The results showed that the poorest gains were made by the lot receiving 
ground soy beans, O.Od lb. per day, while with soy bean oil meal the gains were 
1.13 lbs. per day as compared with 1.55 lbs. by the lot receiving tankage and 
1.44 lbs. by the lot receiving whole soy beans with blue grass pasture. The soy 
beans did not appear to be palatable. 

At (he conclusion of the experiment the pigs wei*e slaughtered and studied 
for the hardness of fat in tiie carcasses. The soy bean oil produced carcasses 
lacking in firmness, while tankage or soy bean oil meal produced firm carcasses. 
The fresh cuts from the soy bean oil carcasses were soft, llabby, difficult to cut, 
and oily in appearance, and the lard was soft. 

In a second experiment three lots of 15 pigs each, averaging 65 lbs. in live 
weight, and one lot of Ifi pigs, averaging 74 lbs. in live weight, were fed to a 
final weight of 232 to 235 lbs. to determine the amount of soy bean oil which 
could be included in the ration wdtliout producing soft pork. All lots received 
a basal ration of corn and alfalfa meal sui)plemented in one lot with tankage, 
in another with soy bean oil meal, and in the other two with soy bean oil 
meal and different amounts of soy bean oil. The results showed that the hogs 
in these respective lots made average daily gains of 1.50, 1.39, 1.30, and 1.40 
lbs. The average dressing perc(‘Titages were 82.1, 78, 78 4. and 78.6 per cent, or 
distinctly a higher dressing percentage for the tankage-fed pigs. All of the 
carcasses in (he lot receiving tankage were hard, while only three were hard 
in the lot receiving soy bean oil meal, and those receiving the soy bean oil 
were largely soft, H out of the 15 pigs being soft in the lot receiving soy 
bean oil ecpiivalent to the amount in 19 per cent of soy beaus. 

If egging clown corn, W. L Robison (0/no ^ia. Bui 398 (1926), pp. 301-339, 
0 ). — Tlie coinbiiKHl results of several >ear.s’ experiments in hogging down 
corn, relating particularly to comparisons of mineral and protein supplements, 
are iiresentcd and analyzed in connection with tests at other stations. 

With standing corn, soy beans, tankage, and minerals more rapid and greater 
gains per bushel of corn consumed were produced than with standing corn, 
tankage, and minerals, but the returns per acre were greater with the latter 
ration, as the soy beans reduced the yield of corn. Rape proved slightly surierior 
to soy beans in the combination of corn and tankage or corn and minerals in 
favorable seasons, but in dry seasons made little growth when seeded at the 
time of tlie Iasi euliivation. Acce.s.s to clover pasture with standing corn and 
tankage improved the rate and ecamomy of gain. 

The results of 9 experiments at Wooster and 6 at the Miami County Experi- 
ment Form consistently indicated a larger return per bushel of corn when 
tlie corn was harvested and fed rather than hogged down. Hogging down 
immature corn reduced the gains produced ])er acre, but allowed the hogs to 
be marketed at a time when prices were more satisfactory than when the corn 
had matured. 

Fillies wintered well on oats, soy bean roughage (Illinois Sta. 7fpf. 1926, 
pp. 66, 68 ). — In continuing the studies of relative values of rations for draft 
fillies (E. S. R., 56, p. 270), J. L. Edmonds and C. W. Crawford found that 
equal parts of sheaf oats and soy bean hay supplemented with a light feeding 
of crushed oats and bran were satisfactory for both growth and economical 
wintering of weanling and yearling Percheron fillies. A pasture combination 
of blue grass in the spring and fall and sweet clover during the hot, dry 
months was satisfactory. 
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[F^e^ng experiments witb poultry at tbe Delaware Station], A. Tom- 
HAVE and O. W. Mumfohd (JOelaioare Sta, BuL W (1926), pp. IS, i-})*—The 
results of three experiments are briefly reported. 

Bop beans for baby chicks. — Three pens of 350 chicks each were used 'for 
comparing protein supplements of meat scrap and dried buttermilk, ground 
soy beans and dried buttermilk, and ground soy beans. At 7 weeks of age 
the average vreights of the males and females receiving the two types of animal 
protein were 1.020 and 0.957 lbs., while those receiving ground soy beans and 
dried buttermilk averaged 0.800 and 0.740 lbs., and those receiving ground 
soy beans as the only protein supplement averaged 0.433 and 0.557 lbs. 

(ground soy beans in the ration for laying pullets. — ^Preliminary results of a 
comparative test of meat scrap and ground soy beans as protein supplements 
in a mash of laying hens showed that those receiving meat scrap laid larger 
numbers of eggs and consumed considerably more feed. 

Artificial illumination for pullets. — Under good management unlighted pens 
were made to produce nearly as many eggs as lighted pens in two years’ 
experiments. 

[Experiments with poultry at the Illinois Stationl {Illinois Sta. llpt. 
1926, pp. 7S-S1). — In studies of the necessary amount of turning of eggs 
during incubation, by L. B. Card, eggs not turned at all hatched poorly, while 
those turned only during the tirst 6 days hatched almost as well as eggs turned 
twice daily throughout the incubation period. 

Continuing the study of the energy values of feed for chickens (E. S. K.. 
6(1, p, 270), H. H. Mitchell conducted a series of 25 determinations on the heat- 
ing effect of corn with Rhode Island Red hens. The average results showed 
that 100 gm. of corn containing approximately 80 per cent of dry matter had 
a heating effect of 52 calories, though considerable variation was shown in 
the individual determinations. 

From these data it is concluded that 1 lb. of corn has a total gross energy 
content of 1,761 calories, 15 per cent of which is lost to the chicken in intes- 
tinal and urinary excretions. As 236 calories represents the heating effect 
of the corn, the net energy value i)er pound becomes 1,261 calories. Thus only 
72 per cent is available to the chicken for maintaining its life activities, for 
muscular activity, or for the production of new body tissue in growth and 
fattening. As compared with other animals the chicken converts the energy 
of corn to its own use much more efficiently than the stiver and probably more 
efficiently than the pig. 

in studies by Curd, Al. IT. Keith, and Miteheil of the rate of digestion of a 
whole corn ration, a ground corn ration, and a ration composed of ground 
corn and tankage 4:1, 25 birds were killed at intervals vaiying from 11 to 
36 hours after consuming 50 gm. of each of these rations. Though considerable 
variability was observed in the proportionate amounts of feed found in the 
different segments of the alimentary canal, the results indicated that the dry 
matter content of the different segments was not affected by the kind of ration 
furnished. The type of ration tended to influence the time required for the 
crop to entry. Of the whole coim ration the crop emptied in about 11 hours, 
but an appreciably longer time was required for the ground feeds to pass on 
through the crop, and as the crop emptied the gizzard also quickly emptied. 

The moisture content of the material in the different segments of the ali- 
mentary canal showed some variability. The percentage of moisture in the 
contents of the gizzard averaged 44.2, In the small intestine 83.0, in the ceca 
76.8, and in the contents of the large Intestine 78.9. The contents of the small 
intestine were most constant with respect to the percentage of moisture. 
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The effect of varlons aourcc^s of animal protein on the egg production 
and condition of Single Comb White Tjeghorn pullets^ P. T, Kistler, T. B. 
Chabies, and H. (1 Knandel {Pennsylvanui Sta. BuL 206 (1926)^ pp. 2S, 
figs. S ), — The results of two experiments comparing protein supplements for 
egg production, which have been previously referred to (E. S. R., 54, p. 368), 
are reported. 

In the first experiment 7 lota of 50 birds each were used for comparing 
meat scrap and condensed or dried buttermilk when fed separately or in com- 
binations as protein supjdements to a basal mash. Th«‘ i)rolein was supplied 
in equal amounts in the mash but from the various sources. 

In the second experiment 6 lots of 50 birds each were used for compailng 
similar sources of protein, but in combinations of meat scrap and dried or 
condensed buttermilk. Coconut oil meal was also used with one lot. The 
results of the second experiment were somewhat complicated by parasites, 
early winter molt, and an epidemic of chicken pox and roup. 

Ill general, however, tlie two experiments indicated that dried and con- 
densed butlermilks were efllcient and ec(»nomieal sources of protein for egg 
production when used in proper combinations with meat scrap, due to the 
increased egg production which is obtained and which more than compensates 
for the increased feed cost. The advantages suggested for the milk products 
are that they maintain the body weight of the fowls in the most elficient 
manner, increase tlie size of the eggs, reduce the t(‘iKleucy toward early molt- 
ing by increasing production, and maintain a more even production throughout 
the year. 

A study of the relative value of certain root crops and salmon oil as 
sources of vitamin A for poultry, D. E. Davis and J. R. ihCACH {California 
Sta, Buh If 12 {1926), pp. 6-15 ). — In continuing tlu? studies of the relative 
value of succulent feeds as sources of vitamin A for poultry (E. 8. R., 52, p. 
875), lots of 10 pullets each were fed a vitamin A deficient ration supplemented 
with one variety in ea(‘h lot of yellow, red, or whiti* carrots, red, yellow, or 
white mangels, or yellow or white turnips. Salmon oil was the oidy source of 
vitamin A for one h»t, and another lot received the basal ration only. At the 
start of the experiment the roots were allowed at the rate of 1 gm. iier bird 
daily and the salmon oil at the rate of 1 ce., hut the amount was doubled 
wlien the birds of a lot showed signs of oplithalmia, or pustules in the mouth, 
or esophagus, and reiloubled with the further appearance of lesions indicating 
a vitamin A deficiency in the ration. The experiment lasted 90 days. 

The results showed that none of the birds receiving tlie yellow or red carrots 
(»r the salmon oil in minimum doses diweloiied the nutritional diseases. Their 
live weight increases varied from 41 to 44.5 per cent, and they laid at 30, 33, 
and 26 per cent rates, respei'tively. during the last 41 days (»i the tt‘st. Salmon 
oil in 1 cc. doses also cured birds showing lesions of vitamin A detudency, and 
compared favorably with cod-liver oil as a source of vitamin A. It is, there- 
fore, concluded that yellow and red carrots are as good sources of vitamin A 
as the common varieties of green feeds used for {uuiltry. 

With a few individual exceptions, practically all the birds in the other lots 
developed symptoms of vitamin A <Ieficiency even lliough the amounts of the 
roots were increased to 8 to 32 gm. per bird daily. The lirst symptoms of the 
deficiency occurred on the thirty-second day in the control lot and on the 
thirty-third day with yellow turnips. One bird in the while turnip lot showed 
characteristic lesions on the fifty-fourth day. 

Feeding chickens, R. M. SnB:KwooD {Te.tas Sta. Circ. >}3 (1926), pp. 5-7). — 
This consists mainly of suggested rations for clilcks, fattening cockerels, pullets, 
and laying hens. 
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Fitting and exhibiting fitandai*d«bred poultry, H. H. Steup {Kama» ^ta. 
Cite, 121 (1926), pp, 89, figs. iS).-— Oeneral directions tor fitting, exhibiting, and 
judging poultry, including illustrations and descriptions of ideal and defective 
characters and other data, are given. 

DAIEY FAEMING— DAIRYING 

The composition, digestibility, and feeding value of hydrolyzed sawdust, 
J. G. Abchibaij) (Jour. Dairy Set, 9 (1926), No. S, pp. 251-21 1 ) .—In an iincstl- 
gallon conducted at the Massachusetts Experiment Station with the cooperation 
of the U. S. r>. A. Forest Products Labt>ratory, the nutritive pri>iK.‘rties of 
sawdust cooked with dilule sulfuric acid under 120 ihs. i)ressure were sfmijetl. 
Analyses of hydrolyzed Douglas iir and eastern white pine sawdust showed 
that approximately 05 per cent of the dry matter was composed of nitrogen-1'ree 
extract and crude liber. About 21 i)er cent of the original sawdust was con- 
verted into sugar by the treatment. 

In a lest of the palatability of this feed tlie rations of 11 cows were supple- 
mented with amounts of Douglas fir sawdust not exceeding 5 lbs. daily. All 
refused the hydrolyzed sawdust when it was fed alone, but 8 showed no dislike 
for it when it was mixed with the grain. 

Hix digestion trials, each of Id days’ duration, were carried on with 3 sheep 
each. The daily rations fed in all exiierimeiits consisted of 400 gm. of hay, 
125 gm. of gluten feed, 100 gm. oi hydrolyzed sawdust, and 10 gm. of >salt. The 
results of the digestion trials with the two kinds of sawdust showed that the 
digestible nutrients were principally confined to nitrt>gen-free extract, us the 
other constituents were practically unattacked. Omitting the results of the 
2 experiments showing the greatest deviation with each kind of sawdust, 32.73 
lier cent of the dry matter and 00.21 per cent of the nitrogen-free extra(*t of 
the Douglas fir stiwdiisl and 40.22 p(‘r cent of the dry matter and 015.42 per 
cent of the nitrogen-free extract of the eastcuai white pine sawdust were 
digestible. The liber of the latter apiKaired to he somewhat more digestible 
than that of the former. Calculations of the net energy values of these feeds 
indicated that the eastern white pine sawdust had an apparent value of 18.0 
Uierms of net energy per 100 Ib.s., ^vhile llie net energy value of the Douglas 
fir sawdust was a minus quantity. The digestibility of the i^awdust re.sidue was 
so low and so variable that this part of the product evidently had no food 
value. 

Trials of the feeding value of both kinds of treated sawdust were coiidiuTed 
with (5 cows, comparing this feed with cornstarch by the double reversal imThod 
in 11-week periods. The amounts of cornstarch and sawdust ft‘d were equalized 
on the basis of the digestible nutrients of each. The basal ration consisted of 
mixed hay and a grain mixture of which 20 per cent was composed of ooni- 
stareh or an equivalent amount of sawdust. The combined re.sulls with 4 
eows which completed the test normally show that those receiving the Douglas 
fir sawdust produced 08.5 lbs. less milk in 28 days than tho e rev.eiviug the 
(‘ornstarch ration. The 5 cows on the white pine sawdust ration produced 42 
lbs. less milk than on the starch ration. 

The net decreasi^s in milk production during the first 10 days after the 
ration was changed were 41.3 lbs. on starch and 127.8 lbs. on the Douglas fir 
sawdust, and in the secH)nd experiment 0,0 lbs. on starch and 43.3 lbs. on the 
eastern white pine sawdust. All groups showed a net gain In weight, but the 
amounts were larger on the starch rations than on the sawdust rations 
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Though the animals evidently derived some benefit from the sawdust, it is not 
believed that hydrolyzed sawdust as now prepared has any economic value, 
considering the present cost of carbohydrate feeds. 

[Feeding experiments with dairy cattle at the Arkansas Station] 
{A7'Jcanm8 klta. Bui, 21o {1926)j pp. *10~S2). — Two lots of three cows each were 
selected for comparing by the reversal method rice bran and wheat bran added 
to the rations of corn silage, alfalfa hay, and a grain mixture of yellow corn, 
cottonseed meal, linseed oil meiil, and gluten feed. The feeding periods were 
8 weeks in duration with transition periods of 1 week. The cows produced 7 
per cent more milk and 5 i)er cent more butterfat on the rice bran ration with 
practically the same consumption of feed, and also made slightly greater gains 
in body weight than when wheat bran was included in the ration. 

Three lots of heifers, consisting of a total of ?» Ilolsteins and C Jerseys, were 
used for comparing alfalfa and soy bean hay wln n fed wdtli a grain mixture. 
One lot n'ceiviug soy bean ])ay also j’ecci\ed 2 per cent of finely ground .steamed 
hone meal added to the grain mixture and 10 cc. of cod liver oil twice weekly. 
^J'be heifers receivijig soy l>ean hay and grain Without the additional supple- 
ments made the largest daily gain and required the least feed per unit of gain, 
thongli the advantage over alfalfa hay ^vas very slight. The same animals also 
slKMved the largest increase in most body measurements. The lot receiving the 
mineral supplement and cod-liver oil occupied the third place with respect to 
percentage of increase, except in case of shank circumference, in which the 
alfalfa-hay lot excelled and the lot recehing soy bean hay witli supplements 
was third. It is concliided that leaty bright colored soy bi'an hay cut before- 
th(‘ stems beconi(‘ mature is equal to alfalfa hay for growing heifers. Addi- 
tions of bone meal and cod-liver oil to soy bean hay and grain w'ere of no 
particular benefit. 

I Experiments with dairy cattle at the Illinois Station J {Illinois t<ta, 
Rpf, pp. SO, 00, OJ, 02, 00, Off ). — In studies of the relation between varia- 
tions in temp(‘raturo and humidity from day to clay and the amount and quality 
of milk ]»ro(luc(Hl by individual cows, F. A. Davidson found that in general a 
falling temperature from day to day increased the percentage of total solids 
in the milk, w^hile a rising temperature decreased this percentage without 
noticeably affecting the yield of the milk. 

Comparative feeding tests of ground, chaffed, and w'hole soy-liean hay for 
dairy cattle, conducted by AV. B. Nevens, indicated that chaffed hay pro- 
duced a gain of approximately 54 lbs, and grinding a gain of about 50 lbs. 
of digi'stible dry matter ])er ton of hay fed, but the economy of the extra 
Iireparation wuis questioned. 

The results of a continued study of the effect of self-feeding on dairy cattle 
by Nevens (E. S. R., 5(>, p. 271) indicated that the high protein rations 
consumed had a dopressihg effect on milk production, and that milk produc- 
tion was not stimulated beyond what would be expected with good feeding 
methods. Self-f ceding has proved uneconomical as the cows remain in high 
condition and use feed unoconomically. 

Studies of the comparative persistency of lactation in Guernsey and Hol- 
stein cattle by W. L. Gaines indicated that both breeds showed normal dis- 
tribution curves for the persistency values, which were in both cases quite 
closely related to the initial rate of production. Persistency w^as not affected 
by age, except as age affected the initial rate of production. Persistency, 
how’ever, wms greatly affected by environmental factors, and to a slight 
extent by genetic factors. This character did not appear to be a promising 
one for genetic improvement. 
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Sliortvttoe tests at approximately 6 months after calving appeared to be 
the best stage of lactation for affording an Index of the year’s yield, 

A commercial preparation containing edestin obtained from cottonseed and 
claimed to stimulate milk secretion in nursing mothers, when fed at the 
rate of 5 oz. per day per 1,000 lbs. of live weight to 4 cows in various stages 
of lactation, had no appreciable effect on the rate of milk secretion. 

[Experiments in dairying at the Illinois Station] (Illinois Sta. Rpt, 1926, 
pp, 93, 95, 96, 97),— M, H. Campbell found that the size of fat globules In milk 
could be measured by diluting the milk to 100 times its volume with a solution 
of water and glycerin and placing this solution in a Ncwhaiier hemacytometer. 
The fat globule was then directly measured under the microscope by means of 
the eiiscope. 

Studies by M. J. Prucha indicated that the use of sodium hypochlorite, 
calcium hypochlorite, or chloramine-T will practically r^terilize dairy utensils. 
A sohitlon containing at least 150 parts of chlorine per million of water is 
recommended for cans and similar utensils. 

Prucha and J. M. Brannon found that butter passed through certain printing 
machines in which it was crushed did not keep as well as butter not so 
treated, and that undesirable llavors developed in such print butter. 

Studies of the factors relating to shrinkage in ice cream by H. A. Ruehe and 
P. H. Tracy Indicated that some commercial improvers cause an enzymic 
change In the milk protein which leads to shrinkage. The factors tending to 
hasten the shrinkage of ice cream are alternating high and low temperatures, 
long storage periods, high overrun, increased acidity in the mix, and high per- 
centages of milk solids-not-fat. 

Studies in the manufacture of cottage cheese by Ruehe, Traey, and A. S. 
Ambrose indicated that a satisfactory product can he manufactured from 
pasteurized skim milk, using pure lactic acid cultures for ripening, with or 
without the addition of rennet or pepsin. Washing the curd and salting 
removed much of the lactic acid present and consequently much of the flavor, 
tending to cause a flat flavor or lack of flavor in the resulting product. Such 
cheese tended to spoil more rapidly than cheese having a liighei- acid content. 

Control of market milk .sold by a Michigan dairy, 1022-*1925, L. H. 
CooLEDOE (Michioon Sta, Quart. But , D (1920), No. 2, pp. 56 -60 ). — An account 
is given of the use of methods for improving the bacterial counts and grade 
as determined by the pH score of raw milk delivered to a Michigan dairy from 
1922 to 1924. The reduction in the bacterial count through pasteurization was 
materially Increased at this plant by thoroughly sterilizing the cooler before 
use by running steam through the pipes. 

Evidence indicates that the bacterial count of chocolate milk may be con- 
trolled by better sanitary measures, 

[Experiments at the Arkansas Station with neutralizers and starters] 
(Arkansas Stu. Bui. 215 (1926), pp. 35, 36). — Analys('s of several eommei'clal 
neutralizing agents indicate that the bases of these substances are either one 
or more of the following ingredients: Calcium oxide, magnesium oxide, cal- 
cium hydrate, calcium carbonate, sodium carbonate, and sodium bicarbonate. 
Data on the solubility of the agents show that those neutralizers with a high 
percentage of calcium or magnesium in the form of a hydrate or oxide are 
more insoluble than those composed of calcium and sodium in the form of a 
carbonate or bicarbonate. Lime neutralizers have a tendency to cause a 
limey flavor, while soda neutralizers tend to produce soapy flavors. Lime 
neutralizers were much more efficient than soda neutralizers. 
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In studies! of 9 different starter cultures with reference to their effect on 
the quality of the butter and the type of organisms which predominate in 
each, it was found that the addition of 5 to 20 per cent of a reliable starter 
culture to sour neutralized cream enhanced the flavor of the butter sufficleiitly 
to compensate for the extra labor and expense involved. All brands of starter 
cultures used gave equally good results, and there were only slight differences 
in the flavor of the butter produced. All the commercial starters studied con- 
tained practically the same types of lactic acid bacteria, but at certain time»s 
undesirable organisms such as yeasts, molds, and alkaline-producing bacteria 
were present as a result of contamination during manufacture. 

A suggested bacteriologi<‘al standard for ice cream, AV. Fahian (Michi 
gan Sta. Spec. Bnl. 158 {192G), pp. 3-18 ). — Based on bte^teriological analyses 
of 1,110 samples of ice cream from 36 different ice cream plants located in 5 
different cities of Mich gan, in which samples the numbers of bacteria ranged 
from 1,000 to 300,000,000 per gram, the author suggests that the plate counts 
made by standard methods of ice cream should not ho over 100,000 per gram. 
Evidence is presented to show that it is possible and practical for sanitary ice 
cream manufacturing plants to make ice cream conforming to such a standard. 
A legal requirement for pasteurization of the m‘x at 150® F. for 30 minutes 
in order to control pathogenic organisms is also recommended. 

VETERINARY MEDICINE 

[Animal disease investigations at the Delaware Station], (>. C. Palmer 
and H. B. Baklr (Delaware Sta. Bui (1026), pp. 8, 5).— The work in 
animal pathology during the year is here briefly referred to. 

The university herd, wliich contained 20 per cent reactors to the abortion 
test four years ago, is now composed entirely of nonreacting an mals. This 
1ms been accomplished through rigid Isolation at calving time to prevent the 
spread of the disease and the disposal of reacting animals as rapidly as 
possible. The breeders have shown considerable interest in the progress of 
the work and are now foster ng a plan for the establishment of State-accredited 
abortion-fr(X' herds, the w^ork to be carried on under State supervision. 

In investigations of the vaccine treatment of roup, four cultures of second- 
ary invaders in outbreaks of ocular roup were isolated and found to be strains 
of StapliylocoocuH albus, and in one case Bactcrinm coli was also present. In 
an experimental transmission a roupy bird was jdaced with a normal bird in 
each of five cages, and it was observed that the heads of the birds would 
frequently be rubbed together while feeding, but their constant contact for 
eight weeks failed to result in transmission of the disease to any of the normal 
birds. The treatment of nine eases of ocular roup with boric acid resulted 
in their recovery, indicating that individual treatment in this manner may 
be highly eiOaclent, 

In a study of the bacteriophage in the control of fowl typhoid, negative 
results were obtained. B. sanguimrium soon lost its vlnileiice when grown 
on artificial media. 

Anti -abortion vaccines (Arkansas Sta. Bui. 215 (1926), pp. 37, 38 ). — In 
the course of a brief discussion of the subject, reference is made to work 
undertaken with a view to determining whether aggressins were produced 
by cultures of Bacrillus abortus Introduced into the peritoneal cavity of guinea 
pigs and to studying their antigenic efficacy. 

It was found that the injection of 10 cc. of a suspension of virulent B. 
abortus, In density comparable to tube No. 8 of the McFarland nephelometer, 
into the peritoneal cavity of guinea pigs resulted in the death of the animals 
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ill from 16 to 26 hours* Twelve cc. of purulent exudate were received from 
the peritoneal cavities of selected animals, which exudate contained numerous 
typical organisms and might be presupposed to contain aggressins if such are 
produced by B. abortus^ 

“ The exudate was centrifuged and phenolized, and sealed in glass ampules. 
Guinea pigs injected with exudate and with a suspension of live cultures simul- 
taneously presented at 2 and 4 weeks no more tiiarlced progression of the inocula- 
tion disease than guinea pigs receiving live cultures only. Guinea pigs inocu- 
lated with 2.0 cc. exudate showed no more advanced pathological changes 
than guinea pigs receiving 0.5 cc. exudate. Thus no aggressin action was 
observed, and it may be presumed that B. abortus docs not produce aggressins, 
at least under the conditions outlined.” 

Anthrax prophylaxis {Arkansas /SVa. Hul, 2J5 {J926), pp. 6‘), 6*5). -In five 
separate attempts to attenuate anthrax bacilli by cultivation on agar with 
high sodium chloride content, three wore successful, but in the other two no 
reduction of virulence was noted. This indicates that the method of attenua- 
tion employed should not be expected to yield the desired results in all cases. 
It was found possible to secure cultures of graded virulence by continuing 
the attenuation process for four or five weeks, thus indicating that the loss 
of virulence of the anthrax bacillus is a more or less gradual process with 
the means here used and Is analogous to what occurs during attenuation by 
cultivation above optimum temperatures. In field tests it was found that 
injections of up to 200,000,000 NaCl attenuated anthrax spores can be made 
into mules without inducing febrile disturbance when the animals are idle. 

Foot-and-mouth disease, J. It. Moitlek (T. Dvpf. Af/r., Dept. Giro. JfOO 
{t926)f pp. 83, figs. 12). — The first part of tliis account deals in detail with 
the California outbreak in 1924, and this is followed by aii account of the 
Texas outbreaks in 1921 and 1925* 

Inclusion bodies in foot-and-mouth disease [trans. titlel, K. TaAUXWETN 
{Arch. Wi88. u. Prakt. Tierhcilk., 52 {1925), No. 6, pp. .}75-//cS2, pi. 1, figs. 2; 
abs. in Trop. Vet. Bui., H {1925), No. 1, p. 29). — The antlior eonfirins the 
observations of Gins,^ and Gins and Kraus’ regarding the occurence of 
inclusion bodies in specimens from foot-and-mouth disease lesions. He states 
that, whereas Gins showed that these could be detected from 2 to 4 days after 
infection in guinea pigs, he has been able to find them in still larger numbers 
up to 18 days after infection. The author considcu’s them to be fragments 
of chromatin derived from leucocytes. 

Immunization against foot-and-mouth disease [trans. title], H. VallIiik, 
H. CARRfi, and P. Rinjard {Rev. G^n. M6d. V^t., 35 {1926), No. Jfll, pp. 129- 
13Jf; trans in Vet. Rec., 6 {1926), No. 16, pp. 361, 362). — This is a report on the 
rosnlts of attempts at vaccination carried out with the authors’ viruses () and 
A, separately and with the two virulent forms used together. The authors 
call attention to the fact that ail essential researches on foot-and-mouth 
disease should be carried out on bovines. 

Foot-and-mouth disease: Control by chemotherapy, G. K. Walker and 
W. Taylor (Punjab Dept. Agr., Vet, Bui. 17 (1926), pp. 22; abs. in Vet. Rec., 
6 (1926), No. 29, pp. 611, 612, 613). — This is a report of experiments in which, 
after a period of incubation and during the thermal stage of foot-and-mouth 
disease, each animal received Lugol’s solution of iodine intravenously, in doses 
of from 50 to 100 cc. The solution consisted of iodine I gm„ potassium iodide 


iR. A. Gins. Ccntbl. Bakt. [etc.], 1. Abt, Orig., 88 (1922), No. 4, pp, 205-269. 

A. Gins and C. Krauf,©, Brgeb. Allg. Path. Mensch. ii. Tier©, 20 (1924), pt 2, pp, 
806-912. 




1&271 


VBTERI17A11Y MEJ&IOIKB 


37§ 


2 gm.f and distilled water 300 cc. The results lead to the conclusion that cattle 
infected with foot-and-motith disease can be cured in the febrile stage by the 
intravenous injection of Lugol’s solution, and that such animals will not 
develop eruptive lesions if the treatment is adopted in time. It is pointed 
out that iodine is very rapidly eliminated from the system and the amount 
used is unlikely to have any harmful effect on flesh or milk. 

Foot-and-mouth disease, S. N. Vendel (Vet. Rec., 6 (1920), No. pp. 
9S1-9S6, figs. 2). — This is an account of observations and studies conducted by 
the author in Denmark. The results of such as relate to the treatment of the 
disease by (hemotb crapy correspond closely with those of Walker and Taylor, 
above noted. 

Avian tuberculosis can be transmitted to calves (Illinois Sta. Rpt. 1920, 
pp. 05, 66*) .--Studies by K. Graham and E. A. Tunnicliff indicate that avian 
tnberoulo.sis is transmitted to calves more slowdy and with less regularity 
than to swine, hut thal calves are not immune to avian tuberculosis infection. 
Slight lesion.s resembling tuberculosis have been found in the mesentery 
lymph nodes of calves following contact with tuberculous fowls. On only 
(Uie occasion, however, have the lesions proved virulent when injected into 
fi;uiiica i)igs and chickens. Ul-e practical .significance of avian tuherculosi.s to 
calves, as observed in exposure experiments, was c(»iifirmed by the results of 
injecliiig tuberculous lymph glands of cattle into healthy chickens and guinea 
pigs. Of 47 lymph glands injected, 6 failed to produce lesions in either chickens 
or guinea jdgs, 20 of the 41 remaining lu-oved to be of tlie mammalian tyi^e, 
4 were distinctly of the av^an t.\pe, and 8 were caj»al)le of ])roducing gross 
lesioiis in chickens as well as in guinea pig^''. Tlie mild cljaracler of the gross 
lesions in the elDckens w'as e^msidered to .suggest that they were caused by 
tbe intermediate or alxu-rant t\pes of the mammalian bacilli. It is pointed 
out that the part played by strains deviating from the nojunal type may be 
an im])ortant coiuidoratiim in the ultimate eradication of tuberculosis in 
animals and in keeping herds free from it. 

Tlu‘ results of typing tests on lOd tuberculous sputa from man are eoii- 
sidert'd. Tlie examination of 0 tubereulous lymph glands of children re- 
^ealed 1 aberrant mammalian strain which produced lesions closely resem- 
bling the avian type in fowls. 

[Investigations of swine diseases at the Illinois Station] (Illinois Sta. Rpt. 
1920, pp. 59-02). — A brief refenuice is made to the continuation of work on 
the resistance of pigs to hog cholera virus conducttxl by Roberts and Carroll 
(E. 8. R., 5(i, p. 275). Eurther studies by Graham and Tuimleliff (E. S. K., 50, 
p. 275) indicate that it is practical to nmnunbe pigs from 1 month to G weeks 
old. Wlnui pigs are treated at this age. the amount of serum can be reduced 
to approximately 37.5 per cent of the amount that would be required after 
weaning. 

Progress of investigations on swine abortion coiiduclod by Graham and 
Tunnicliff is also hriefiy n'poitixl uiion. The iKireine type of Bacterium ahortum 
has been found in several herds in the State. This organism resembles the bovine 
tyi>e but grows more luxuriantly. It is pointed out that the organism may 
bo present in tlie testicular tissue of young pigs 14 to 16 days after artificial 
exposure by feeding or intravenous injection. No gross lesions were observed 
in infected testes. 

“R. ahortum wais found in the bulbo urethral glands and seminal vesicles 
of an actively breeding boar 17 months after the feeding of the organism, 
suggesting that males with gonito-uriuary Infection might play a part in the 
spread of the disease. The nougravid uterus and ovaries of sow.s may harbor 
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if. ahartum for a period of 6 to 20 months following subcutaneous or Intravaglnal 
injection, or Infection by feeding or by association with infected animals. . . . 
Figs 10 to 12 weeks old Injected subcutaneously with B, ahmtum vaccine 
gave a rather definite primary agglutination curve extending over a period 
of approximately C montlis, followed by a secondary curve of shorter duration 
lasting approximately 2 months. Uninoculated control pigs in the same pen 
showed comparable primary and secondary agglutination curves with com- 
parable maximum reactions. The maximum agglutination titer of the in- 
oculated pigs apparently precedes the agglutination reaction of the control 
pigs by about 90 days. Healthy pigs allowed to associate with vaccinated pigs, 
with living culture, may contract the disease. Pigs vaccinated 10 to 12 weeks 
old with B. ahortum were not followed by an iiitra-ulerlne infection at the 
first farrowing approximately 0 months later, as was determined by direct 
cultures and by guinea pig inoculations of feti and fetal membranes. Of 
35 control or uninoculated pigs of the same age that were exposed to the 
vaccinated pigs, 5 aborted, while none of the 24 pigs receiving the vaccine 
aborted."’ 

Bacillary white diarrhea in fowl, L. I). Bushnell, W. II. Hinshaw, and 
L. F. Payne {Kansas Sta. Tech. BtiL 21 (1926), pp. 3~85, This is a 

report of investigations extending over a period of five years, presented in 
connection with a review of the literature on the subject, a list of 05 references 
to which is included. Following a brief introduction, the historical review' of 
the literature (pp. 7-29) is given in chronological order. The nature of 
Salmonella pullorum, next considered (pp. 29-32), includes a table which 
graphically illustrates the fermentation of various carbohydrates within a 
three weeks’ period of incubation at 37° C. Under the heading of incidence of 
the disease (pp. 33-38), the disease in adult fowds and in chicks is considered. 
The symptoms and pathology of the disease (pp. 38-10) and the sources and 
modes of infection (i>p. 40 -40) are then dealt wdth. Under the latter heading 
the incubator as a source of infection is considered, a report of investigations 
of which by Hinshaw, Upp, and Moore has been noted (E. R., 55, p. 374). 

In considering the inlluencc' of the disea.^e on fertility and liatchability 
(pp. 50-03), the authors present much data in 12 tables. It is shown that in 
many cases there is a marked reduction in fertility and hatchahility between 
the eggs of reacting ami noiireacting birds. Willi 19 infected hens 45.2 per cent 
of the 387 eggs were fertile, and 25.8 pci cent hatched again.st 03.4 per cent 
fertile and 57.3 per cent hatched of 5,000 eggs from 104 noninfected hens. 
Individual hatching records of infected and noninfected birds, data showing the 
Influence of age upon fertilily and liatchability of reactors and nonreactors, the 
decrease in agglutinins in serum of n single fowl, and the influence of the male 
on fertility and liatchability are also shown. The average pc^rcentage of fer- 
tility is estimated for nonreactors at 90, for reactors 70 ; hatchahility of fertile 
eggs for nonreactors 70, for reactors 58; livability of chicks from nonreactors 
90, from reactors 50 ; infection in Kansas flocks 25 ; and of Kansas flocks infected 
75. The losses to the hatcheryman and to purchasers of day-old chicks are also 
considered. 

It is pointed out (pp. 6G, 67) that sour milk may be of value as an intesti- 
nal antiseptic and to prevent chicks from becoming infected through the food, 
but that it has no influence on the course of the disease once it has become 
established. 

The account concludes with an extended discussion of testing for the disease. 
With a view to developing some standard of procedure which will be universally 
used, the authors describe and report upon a comparison made of the Kansas 
test with some of the various tests suggested. 
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The results indicate the Kansas (K, S. A. C.) two-tube (1:20, and 1:80) 
test to be the most effective thus devised. No trouble was experienced with 
the “fat-like” phenomenon when less than 0.3 per cent phenol is used for a 
preservative. 

The authors conclude from their study that for general testing a two-tube 
test of a low and high dilution will prove most efficient because it avoids 
prozone cases and determines the largest number of carriers. If a one-tube 
test is used it should be one using as low a dilution of serum as possible. 
They point out that the small unit value of an average bird will not warrant 
leaving it in a flock if it is a low reactor on the supposition that it is an immune 
bird or a carrier of another disease. 

In a brief discussion of the collection and transfer of blood to a laboratory, 
the authors point out that it is probably best to test just before the breeding 
season in order not to throw the birds out of production. While a fatty serum 
may be corrected to some extent by withholding feed for 18 to 3G liours before 
bleeding, this will influence the egg production, and it is best to control this 
trouble by reducing the amount of phenol in the test fluid. 

[Bacillary white diarrhea investigations at the Illinois Station] {Illinois 
Sia. Hpt. lO'M, pp, 76\ 77 ). — Thirty tlocKs among the 334 flocks in 63 counties 
in the State that were given tlie serum agglutination test for bacillary while 
diarrliea wxu'e found free of tlie disease. Of all Ibe blood samples tested froih 
49,056 chickens, 80.4 per cent gave negative and 17.2 per cent positive reactions. 
The making of the intradermal test was placed in the hands of 7 veterinarians, 
who tested 27,396 chickens, of wiiich 15.2 per cent gave a positive reaction. 
In continuation of the studie.s on resLsteiice by Roberts and Card (K. S. K., 56, 
p. 275), the mortality was found to be more than twice as liigh among chickens 
from random stock as it W'as among tho.se produced from stock selected for 
resistence. 

The therapeutic cflicieiicy of avian diphtheria, roup, and bird pox 
vaccines and bacteriiis, N. J. Pyle (Massachusetts i^ta. Tech. Bui, 10 {1026)^ 
pp. 205-2 10 f fig 1). — In the investigations here reported, the author found a 
filtrable virus to be the cause of all three types of the disease. Several or- 
ganisms wH‘re isolated from the lesions of avian diphtheria, diphtheritic roup, 
and pox, but they prt)ved to be of no causative .signitlcanee all bough proni’neiit 
secondary Invaders. The commercial stock powdeied pox viruses w’ere found 
to vary markedly in their ability to prodiK^e disease. The need of a method 
of standardizing the virus and vaccine was indicated. One, two, and three 
injection.s of the powdered pox virus vaccines failed to produce an absolute 
protection against artificial infection with homologous and heterologous viruses. 
Infection by contact occurred in .50 per cent of all cases. A slight improve- 
ment in the general condition of diseased birds followed the administration of 
powdered pox virus vaccine as a remedial measure. One attack of either or 
both types of tlH‘ diseuK* coiif<*rre(l an immunity of at least 50 cla.ys’ duration 
against both types. Aiitogenou.s bacterins, wdien administered in the early 
stages of tile disease, caused a general Improvement in the health of the birds. 
As avian diphtheria and pox advance in severily, the production of the 
hens Increases. With the injections of the^e baclenus, the data at hand indi- 
cate that the egg production is increased. 

AGEICUITUEAL ENQINEEEING 

[Agricultural eugiueerlng studies at the Arkansas Station] {Arkansas 
Sta. BuL 215 {1926) y pp. 27-29, figs, 2 ), — Studies of the cost of rice irrigation 
Indicate that the most important factor involved is the efficiency of the pump- 
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tag plant* There is a wide variation in the power required tor pumping and 
in the flow of water, and a close relation between tiie power used and the 
capacity of the pump for satisfactory pumping. 

Experiments on the preservation of fence posts (E. S. li., 55, p. 75) indicated 
that lime sulfur spray solution has little value as a wood preservative. Ten 
per cent of the posts so treated were unfit for further service, and the sapwood 
was decayed to a depth of 0,75 in. Inspection of steel posts after 4 years’ 
service showed considerable rust on the painted specimens, while the galvan- 
ized posts were in good condition. Of 148 butt treated, open tank process, 
creosoted green oak posts, 22 i)er cent were unfit for service after 5 years. 

Tests to determine a practical method of treatment of wood with water- 
soluble toxic salts showed that on the average slightly more salt was absorbed 
by cooking the specimens for two hours at 180° P. than by soaking over night 
in cold solution. Most of the absorption occurred in tlie first hour of heating. 
Steeping in cold solution for as long as 24 hours i)er inch of thickness did not 
cause sufficient penetration, only about half as much dry salt being retained 
as in the heating process. 

[Agricultural engineering studies at the Illinois Station] {Illmois ISta. 
Rpt. 192G, pp, 121-lSS, 136, 131, 3 ), — The progress results of a number of 

agricultural engineering studies at the station are briefly summarized (E. S. R.. 
56, p. 280) which include data on electrically driven equipment, farm septic 
tanks, methods of working large teams, plow draft, terracing, wuste caused by 
inefficient threshing, the use of the combine for soy bean harvesting, and seed 
cleaning. 

Some of tbe outstanding results obtained are that the 2-cliainber septic tank 
is the best farm type. It was found lltat 7- and S-horse teams will prove of 
practical size for plowing and other field work on many Illinois farms. Seven 
horses can be used to pull three 12*in. bottoms and 8 to i>ull three 34 in. bottoms 
with little if any more side draft than when 6 horses are used on two 14'lu. 
bottoms. The larger team can apparently be driven quite as easily as 5 or 0 
horses in tandem. Plow draft was found to vary under different rotations. 

Blanket tests made in representative sections of the State shoAved tJjresbing 
losses as high as 4.05 per cent for wheat and 10.28 ixm* cent for oats. In 0 cas(\s 
the adjustment of concaves reduced the loss and bett(*r feeding reduced tlie 
loss in 8 cases. An increase in cylindtu’ si>eed, closing of wind boards, raising 
of tail boards, and other adjustments also gave results. The combine was 
found to give promise for soy bean liarvesting, the loss of soy beans being much 
less than by any other method and the cost about one-third of that with the 
ordinary methods. 

Surface water supply of St. Lawrence River basin, 1023 {U. 13. Oeol. 
Survey, Water-Supply Paper 364 {1926), pp. IV+llJ, pis. 3 ). — This report,, 
prepared in co(q>oratioii with tbe States of Wisconsin, Ohio, Ni w York, and Ver- 
mont, presents the results of measurements of flow made on streams in this 
basin during the year ended September 30, 1023. 

Surface water supply of Hawaii, July 1 , 1921 , to June 30 , 1022 {U. S. 
Oeol. Survey, Water-Supply Paper 555 (1926), pp. IV-j-lJl ). — This report, pre- 
pared in cooperation whli the Territory of Hawaii, presents the results of 
measurements of the flow of certain streams and ditches in the Territory of 
Hawaii made during the year ended June 30, 3922. 

Relations between quality of water and industrial development iu the 
United States, W. D. Collins {V. S. Oeol. Survey, Water-Supply Paper 559 
(1926), pp. IV+43t 5, flys. 6 ), — Data are presented on the subject indicating, 
in general, that the largest quantities of water used industrially come from 
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public supplies or from sources that yield water of the same quality as that of 
some of the large public supplies. 

The flow of water through culverts, D. L. Yaknkll, F. A. Nagler, and S. M. 
AV'ooDWABD (Totva Univ. Studies Engin, Bui. 1 {1026) ^ pp. 128^ pis. 2Sy figs. 26). — 
Studies conducted in cooperation with the U. S. I). A. Bureau of Public Hoads 
iire reported, the purpose being to determine (1) the quantity of water whicli 
will flow through culverts or sluiceways under levees of different materials, 
sizes, and shapes under conditions of actual use, f2) wdiat condilions lend to 
increase or decrease such quantity, and (3) what principles should be followed 
in design to secure the greatest discharging capacity for the least cost. The 
lesults of 1,480 experiments on pipe culverts made of concrete, vitrified clay, 
and corrugated metal of 12, 18, 24, and 30-in. sizes, and ],821 tests on concrete 
box culverts of sizes varying from 2 sq. ft. cross section to 10 sq ft. cross 
section arc analyzed. The t(‘sts wore made on culverts flowing partly full and 
full with holh a fn^o and subinerg(^d outlet, and various lyi^es of entrances 
were used. 

The discharging capacity of a culvert was found to depend primarily upon its 
cross section and tlie difference in water hwels at the two ends. To obtain 
the maximum discharge tlif* culvert must he so laid as to insure the full cross 
section being filled Iry flowing water. If a culvert is so laid that both its 
upstream and dowiistri'am ends are completely submerged, the amount of w'alev 
which it discharges will he proportional to the square root of (he difference in 
water levels at the two ends. It was found that the cxael grade at wdiieh the 
('ulvt'rl is laid has no effect upon its maximum discharging eaimcity. 

The tests of pipe <*ulverts showual that thi' coeflieient of roughiu^ss n in the 
Kutler formula for the concrete ])ii)e ranges from 0.012 for the 12-in. size to 
0 013 for the 30-iiich size, for the vitrified clay piiHi from 0 01 to 0 013. and 
for the corrugated metal pipe from 0.019 lo 0.023. 

(In the basis of these studies the formulas derived for culverts .30.6 ft. long 
w’ith straight end wadi entrances w’ere ns follows: 

Ooncretc pipe with beveled lip end up.stream : 

Q=4.61 

Concrete pipe with sepia re cornered entrance: 

C?=4.40 Z>2 «> iyo w 

Viti’ified clay pipe with hell end iijjstream : 

(2 = 5.07 Z)2‘0^ 

Corrugated metal pipe: 

0=3.10 « //o w 

The general discharge formulas derived for pipe culverts with straight end 
wall entran(‘e and of Jiny size and length, when flowing full, w'ere as follow’s ' 

Concrete pipe, beveled lip entrance: 
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Vitrified clay pipe, regular bell end upstream: 

-y/l +0.023 

Corrugated metal pipe: 

0 = 

•Y^ 1 + 0 . 16 D««+?-^,^ 

In these formulas, Q- (Uscharge in cubic feet per second, A cross sectional 
area of pipe in square feet. I> - diameter of pipe in feet, L —length of culvert 
in feet, il=head on pipe in feet or the difference in the water level at the two 
ends of the culvert, and /;= acceleration of gravity. 

The following general discharge equations wore developed for concrete box 
culverts with straight end wall entrances when flowing full : 

Box culverts with rounded lip entrances : 



Box culverts with square cornered entrances: 



_A^2gH 


1 -f 0.4 720-8 4- 


0^0^5L 

7 ^ 1.26 


in which the same symbols are used as in the pipe culvert formulas and the 
term R is the mean hydraulic radius of the culvert in feet. 

Rectangular concrete box culverts >vere found to require more head to over- 
come friction than square concrete box culverts of the same area, and hence have 
a smaller carrying capacity provided the entrance losses are the same. The head 
lost in friction for culverts of the same area varied inversely with the hydraulic 
radius. However, the entrance losses on the rectangular culverts tested were 
less than those on the square culverts with the same area and type of entrance. 

A detailed comparison and discussion is given of the results of the tests 
on different types of pipe and box culvert.s. 

Public Roads, [November, 1926] {XJ. 8. Dept, Agr,, Public Roads, 7 (1926), 
No. 9, pp. 177-192-\-[2\, figs. 11 ). — ^This number of this periodical contains the 
status of Federal-aid highway construction as of October 30, 1926, together with 
the following articles : Five Years of State Road Building and Its Results, by 
F. Page ; An Unusual Construction Record, by C. F. Rogers ; Modern Highway 
Traffic and the Planning of State Highway Systems, by J. G. McKay; The 
Use of Hiring Cars and Busses on Rural Highways, by H. R. Trumbower ; and 
The Penetration of Wood Preservatives, by R. I. Rudolph. 

Binder aud knotter troubles, J. M. Smith (Alberta Univ., Col. Agr. Bui, 10, 
B. ed., rev. (1026), pp. 78, figs. 7-}). — This is the second revised edition of this 
bulletin (B. S. R., 54, p. 78). 

Electric ploughing, R. B, Matthews (Engineering {London^, 122 (1926), 
No. 8161, pp. 211-214, figs. 23 ). — A critical analysis of the important features of 
electric plowing is presented. 

Dissipation of heat by cast-iron water radiators, F. E. Giebecke (Heating 
and Ventilating Mag., 23 (1926), No. 6, pp. 67-12, figs. 9 ). — Tests conducted at the 
engineeriiig experiment station of the University of Texas are reported which 
indieate the fallacy in the use of comparatively small pipes and the superiority 
of 2-pipe over 1-pipe water heating systems. 
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Choosing a home electric lighting plant, F. E. Foole (Michigan 8ta, Quart. 
Bui,, 9 (1926), No. 2, pp. 40-44 )- — ^Factors to be considered in the selection of a 
home electric lighting plant are enumerated. 

Septic tanks for farm sewage disposal, F. L. Coopek (Colo. Agr. Col. Ext. 
[Bul.]y 247-A (1926), pp. 16, figs. ^f ). — Practical information on the planning and 
construction of small sewage disposal systems for Colorado farms is presented. 

EITEAL ECONOMICS AND SOCIOLOGY 

[Investigations in farm organization and management in agricultural 
f‘conomics at the Illinois Station, 19S6J (Illinois 8ta. Rpi. 1926, pp. 97-120, 
figs. 6 ). — The results obtained during the year in Investigations in progress are 
summarized. 

[Cooperative farm managcmcnl and fa7'm acvou7iting, H C. M. Case and M. 
L. Mosher]. — The first year’s records from 225 of the 239 farms in Livingston, 
McLean, Tazewell, and Woodford Counties in the cooperative farm bureau-farm 
management project are tabulated and dis<mssed. These farmers lacked $382 
of making 5 per cent on their investment after paying all expenses but without 
making any allowance for the labor of the operators. The 25 most profitable 
farms had an average of $2,320 left over to pay for the operators’ labor and 
management after paying all e\i>en.ses and allowing 5 per cent on the invest- 
ment. The 25 least profitable farms lacked an average of $2,404 of making 5 per 
cent on the investment and had nothing to show for the operators’ labor and man- 
agement. The most profitable farms had an average total expense of $17.72 per 
acre and gross receipts of $37.83 per acre, as compared with $10.32 total expenses 
and $14.80 gross receipts for the least profitable farms. Yields of corn and oats 
were from 20 to 30 per cent greater and of wheat slightly lower on the most 
profitable than the least profitable farms. The most profitable farms had $4.80 
per acre more invested in productive livestock, received $18.14 per acre higher 
returns from livestock, $43.19 greater returns for each $100 worth (^f feed fed, 
and $55.70 greater returns for each $100 invested in livestock. The utility type 
of corn and lowar, Iowa 103, and Iowa 105 strains of oats gave the best yields. 

[P^arm earnings, H. C. M. Case, H. R. Hiidelson, P. E. Johnston, and K. H. 
Myers]. — A table is given showing by sections of one or more counties the type 
of farming, the investment per acre, and the rale earned on the investment in 
1921 and 1925. The figures are based on 650 farm records in 14 sections in 
1924 and 1,100 records in 25 sections in 1025. After deducting a conservative 
Slim for the value of the operator’s own labor, the average earnings in all the 
sections studied on tlie average capital invested was 6.2 per cent in 1924 and 
5 per cent in 1925. BusckI on a Kurvey of 113 farms in McLean County, it is 
estimated that the average earnings of all farmers of the State for the 2 years 
were 2 jier cent lower than the figures given above. 

[Cost of production, 11. C. M. Case, R. H. Wilcox, and H. A. Berg]. — The cost 
accounting investigations in Champaign and Platt and in Knox and Warren 
Counties were continued. The average costs of producing corn, oats, and 
winter wheat were 57 cts., 65 cts., and $1.12 per bushel, resi)cctively, in Cham- 
paign and Platt Counties, and 47 cts , 39 cts., and $1.13 per bushel, resfiectively. 
In Knox and Warren Counties, the yields being 51.7, 30.3, and 21.1 bu., resfiec- 
tively, in Champaign and Platt Counties, and 60, 62.3, and 21.4 bu., respectively, 
in Knox and Warren Counties. Soy beans in Champaign and Piatt Counties 
yielded an average of 20.5 bu. per acre at an average cost of $1. 25 per bushel. The 
cost per 100 lbs. of pork produced was $10.69 in Champaign and Piatt Counties, 
and $9.84 in Knox and Warren, Counties; per 100 lbs. of beef $15.76 and $17.30, 
respectively; per animal unit of maintaining milch cows $102.81 and $104.33, 
respectively ; and for maintaining 100 hens, $250.49 and $356.43, respectively. 
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On the 16 farms in OEampaign and Piatt Counties tiie costs of production 
per bushel varied from 45 to 81 cts. for corn ; from 93 cts. to $2.27 for wheat ; 
from 47 to 79 cts. for oats ; and from 99 cts, to $2.34 for soy beans. The cost 
of producing 100 ll>s. of pork varied from $7.83 to $22.34, a?id the cost of horse 
labor ranged from 9 to 23% cts, per hour. 

[Farm power cost/Sy R. C. Ross and R. I. Shawl]. — The yearly use per farm 
and cost per hour of use of 2-plow tractors during 1925 were 300 hours and 79 cts., 
respectively, on G8 Champaign County farms, and 304 hours and 70 c(.s., respec- 
tively, on 28 Knox and Warren County farms. Three-idow tractors were used on an 
average of 237 hours at a cost per hour of $1.39 on 33 Champaign Ccainty farms, 
and 874 hours at an average cost of $1.13 on 24 Knox and Warren County farms. 
Horse labor on 16 Champaign and Piatt County farms averaged 793 hours per 
year at a cost of 14.6 cts. per liour. The percentage of different kinds of woi‘k 
done by 2-plow and 3-plow tractors for the different counties is shown. 

[Fartn grain profits, L. J. Norton]. -The value of corn gradually increased 
from 1860 to 1917, hut the increase has not conliiined since 1017. Production 
and prices of corn since 1900 indicate that a change of 1 i)er cent in production 
causes a change of 1.7 per cent in price in the opposite dire(4ion. 

Years of high wheat i)rices were found to bo poor year.s to store, as- two 
poor harvests usually do not come in succession. It was also found that on an 
average it is not pia-fitahle to store for 12 months during years of low prices. 

[Different wheat areas of the State, O. L. Stewart, L. J. Norton, O. L. 
Whalin, and L. F. Rickey]. — A survey showed that the southern part of the 
State shipped soft wheat exclusively, that the northern part shipped chiefly 
hard wheat, while the central part shipped both hard and soft wheat and a 
considerable amount of mixed wheat. 

A comparison of the prices of hard wheat at Chicago and soft wheat at 
St. Louis from 1914 to 1924 indicates that there was no premium on soft 
wheat at harvest, hut that the price advanced until there was an average 
premium of 11 cts. per bushel in January. 

Rural economics and sociology {Arkansas Sta Bui. 215 (192(1), pp. (10^ 54).— 
Results of work in rural ec'onomics and sociolog.v are given. 

Farm incomes and the standard of living. — Records (ff a year's business on 
903 farms were obtained. The .size of the farm hu>iness mojisurod in terms of 
the amount of work accomplished was found to he the most important factor in 
determining profits, as more efficient utilization of land, labor, and capital was 
possible on the larger size farm. The better paying farms had a la rgiM* acreage 
in cash crops and slightly higher yields than those that failed to main* money. 

Factors of practical farming . — The accounts kept in 1925 of about 100 farms 
were compiled. The average income above farm expenses, not including 
family and personal expenses or interest on mortgages, was $759. Measuring 
the size of the farms on the basis of days of labor required, the larger farms 
made more than the smaller ernes. Farms deriving from 15 to 50 per cent 
of their income from cotton made more than other farms, while those deriving 
more than 50 per cent from livestock, dairy, and poultry made less than other 
farms. Farms with yields higher than the average State yields and those 
with the higher gross receipts per worker made the mc^st money. 

Farming in the Big Bend country, W. J. Scillman {Washington Col. 8ta. 
Pop. Bui. 135 {1926), pp. 4-7^, flf/s. 11 ). — Information is given as to the soil, 
climate, and other natural factors; the results obtained at the experiment sta- 
tions in the area with varieties of wheat, methods of tillage, etc. ; the farm 
organization and practices of the most successful farmers ; and the present and 
prospective economic conditions of the section. Systems of farming and methods 
of production are outlined with a view to increasing profits. The work was 
done in cooperation with the Bureau of Agricultural Economics, U. S. D. A. 
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Eetnrns from the Arkansas radish crop in 192:6, C. O. Btianistek and J. A. 
Dickey (Arkansas Sta. BuL 214 (1926), pp. 4)- — The sale value per acre and 
bushel and the itemized cost of producing and marketing radishes in 1926 
are given. The net returns for labor, use of land, overhead, etc., were $31.52 
per acre and 25 cts. per bushel in the southwestern counties, and $47.03 per 
acre and 72 cts. per bushel in the northeastern counties. 

Woodlot taxation in Michigan, K. Dressel (Michigan ^ta. Quart, Bui,, 9 
(1926), No. 2, pp. 44-4'1)- — Up to 1925, 50 woodlot owners in 22 counties had 
taken advantage of the woodlot tax act of 1917, permitting woodlot owners, 
in lieu of taxes on the existing valuation of the land, to pay taxes on a valua- 
tion of $1 per acre and a 5 per cent cutting tax on the actual stumpage value 
of timber r(‘moved, except for the use of the owner or tenant. The reduction of 
tax valuations of lands listed under the act are summarized. 

Crops and Markets, [December, 1926 ] (U. Dept. Ayr., Crops and Mar- 
kets, 6 (1926), Nos. 24, PP. 369-SS4; 25, pp. 385-400; 26. pp. 401-410; 21, pp. 
417-440). — The usual weekly tabulations, notes, and summaries are given for the 
period November 29 to December 31 for livestock, meats, and wool, fruits and veg- 
etables, dairy and poultry, grain, hay, feed, cotton, and foreign cr(»ps and markets. 
This series of weekly reports has been discontinued with the above numbers. 

Cotton farts, compiled by A. B. Shepcerson, rev. by C. W. Sheppfrson (New 
York: Bhepperson Puh. Co., 1925, 50. ed., rev. and enJ., pp. 255, pi. 1, fig. fi ). — • 
A revised edition of the work previously noted (E. S. R., 45, p. 342). Sta- 
tistics are included as to crops, receipts, stocks, exports, imports, visible supply, 
sales, consumption, and manufacturing output of cotton and cotton products. 

Report on the grain trade of Canada . . . 1925 , W. Dougan and E. A. 
Ursell (Canada Bur. Statis., Rpt. Grain Trade Canada, 1925, pp. 2 15, tigs. 5 ). — 
This report succeeds an earlier one (E. S. R., 54, p. 788). 

Report on the marketing of pigs in England and Wales ([Of. BrU.] Min. 
Agr. and Fisheries, Econ. Scr. 12 (1926), pp. 17-fiOS, pis, 22). — A description is 
given of the methods employed and the services involved at each stage of the 
marketing of pigs in England and Wales. The market requirements and 
causes of price fluctuations are discussed. Progress in replacing the £57,000,0(^0 
worth of pig meat imported in 1925 was found to be practicable in two direc- 
tions, viz, by Ailing the gap in the fresh-pork market caused by the embargo 
on imported carcasses and by supplying mild-cured Wiltshire side bacon and 
(dher cuts, of which about £23,500,000 worth were imported. 

Greater uniformity and higher quality of supplies, breeding to meet market 
requirements, a body for coordinating the efforts of producers and distributors, 
cooperative marketing, uniform classification for price recording and improved 
dissemination of market Information, and payment on the basis of quality are 
suggested as means of improving marketing conditions. 

Report on the marketing of poultry in England and Wales ([Gt. Brit.] 
Min. Agr. and Fisheries, Econ. Ser. 11 (1926), pp. VI-\-l22, pis. 32, Jigs. 4). — The 
results of a detailed investigation into the marketing of poultry in England 
and Wales are given. The methods employed and the services involved at 
each stage are reviewed, and comparison made with corresponding activities 
in other countries. Suggestions are made as to possible improvements which 
will enable home producers to meet the competition of other countries. 

Expense factors In city distribution of perishables, C. E. Artman (U. 
Dept. Agr. Bui. 141 I (1926), pp. 36, figs. 13). — ^This study is based on approxi- 
mately 14,000 individual price records tor 14 commodities collected from Feb- 
ruary, 1923, to May, 1924, from 50 retail stores in the New York metropolitan 
area. The purchasing habits of consumers, i. e,, the prevailing size of the 
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iiidiTidiial retail sale; the special services involved in the delivery o£ goods 
and extension of credit ; and the form of organization or management of the 
retail store were found to be the features of outstanding significance in deter- 
mining the expense of distributing perishable foods to city customers. 

The percentage of margins between mean wholesale and retail prices for the 
14 commodities varied from 87 to 63, the weighted mean being 45. The value 
of the standard retail sale varied from 20.3 to 27.8 cts., averaging 25.3 cts„ 
and the price spread per standard retail sale from 9.9 to 12.8 cts., averaging 
11.3 cts. Differences in margins were found to be directly due to differences 
in size of tlie retail sale, and the practice of marking retail prices so as to 
obtain for different articles a fairly constant money spread per sale, regard- 
less of the size, explains the differences in percentage margins. The jobbers’ 
and retailers’ portions of the price spreads of standard retail sale for unit 
stores varied from 1.0 to 3 cts., averaging 2.1 cts., and from 8.7 to 10.9 cts., 
averaging 9.7 cts., resr>ectively. The price spread in chain stores was 43 per 
cent below that of typical unit stores and 31 per cent below that of unit cash- 
carry stores. In unit stores the spread in cash-carry stores was 9 per cent 
below that of cash-delivery stores and 23 per cent below that of credit-delivery 
stores, and that of cash-delivery stores was 16 per cent below that of credit- 
delivery stores. The weighted mean value of standard retail sales of 7 of 
fhe 14 commodities was 20.2 cts. for chain stores, 23.3 cts. for cash-carry stores, 
54.9 cts. for cash-delivery stores, and 27 cts. for credit-delivery stores. 

The analyKSls of the implications in commodity differences through which the 
theory of a constant price spread per retail sale was developed is presented. 

Consumer habits and preferences in the purchase and consumption of 
meat, K. B. Gakdner and L. A. Adams {V. S. Dept. Apr. Bui. {1926), 

pp. 64 )- — This bulletin is the third of the series on retail marketing of meat 
previously noted (E. S. R., 56, p. 288). The aim of the study was to obtain infor- 
mation regarding the purchasing habits of housewives; their knowleilge of 
grades, quality, and cuts of meat ; their preferences for various kinds and cuts 
of meat ; and the use of meat in the household. Housewives repre.senting house- 
holds totaling 20,744 persons in 16 representative cities of the United States 
were Interviewed. Of the households represented, 2,912 were American white, 
400 colored, and 1,154 foreigners. The replies to the siwcral questions in the 
questionnaire used are tabulated and analyzed, and the results are summarized 
under consumption, purchasing, advertising, and consumer knowledge of meat 
quality and cuts. A copy of the questionnaire used is included. 

Possibilities and limitations of cooperative marketing, F. L. Thomsen ami 
H. C. Hensley (Missouri Sta. Circ. 150 (1926), pp. 4)- — This circular briefly 
discusses the benefits to be derived from cooperative associations for marketing 
farm products. 

Co-operative ideals and problems, A. ()rne, trans. by J. Downie (Manches- 
ter: Co-operative Union Ltd., 1926, pp. lXIX-\-t43, fig. 1). — This book, trans- 
lated from the Swedish, discusses some of the ideas and problems affecting the 
consumers’ cooperative form of enterprise. Much of the material presented is 
drawn from the experiences of the Swedish Cooperative Union and the Swedish 
cooperative societies. 

Price fixing by governments 424 B. C,— 1926 A, D,; A selected bibliog- 
raphy^ including some references on the principles of price fixing, and on 
price fixing by private organizations, compiled by M. G. Lacy, A. M. Hannay, 
and B. L. Day (U. 8. Dept. Agr., Bur. Agr. Econ., Agr. Econ. Bibliog. 18 (1926), 
PP* [3] -f 1^9). —This is a selected bibliography in mimeographed form bringing 
that previously noted (E. S. R.* 49, p. 559) down to date and enlarging it by 
including agricultural products other than food products. Colonial, Federal, 
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and State statutes of the United States have been consulted, and the laws of 
approximately 60 foreign countries cited from official sources or the informa- 
tion supplied from secondary sources. Some references are included on the 
principles of price fixing and on price fixing by private organizations. 

Needed readjustments in rural life: Proceedings of the Eighth National 
Country Life Conference {Natl, Country Life Conf, Proc., 8 (1925), pp. 
Vll+lSStPl. 1), — Addresses and pai)ers presented before the conference, held at 
Richmond, Va., In 1925, were Needed Readjustments in Rural Life Today, by K. L. 
Butterfield ; Public Welfare and Democracy, by H. W. Odum ; The Farmer’s Ad- 
justments to the Commercial World, by C. C. Taylor ; The Canadian Situation, by 
J. B. Reynolds ; The Family and Private Ownership, by E. V. O'Hara ; and Eco- 
nomic Effects of Belief in Transmigration, by S. Higginbottom. Farmers’ in- 
come, farmers’ standards of living, and the adjustments that should be made by 
farmers* cooperative organizations, community organizers, educators, and re- 
ligious workers formed the chief topics of discussions at the conference. 

AGEICXTLTTmAL AND HOME ECONOMICS EDUCATION 

A handbook of educational associations and foundations in the United 
States (U. S. Bur. Ed. Bui. 16 (1926), pp. 111-^82). — An alphabetical list with 
cross references of the association and foundations in the United States 
engaged in the promotion of education. It includes national associations and 
foundations, some important sectional associations, general State associations, 
and a few international organizations having offices in the United States. 

The place of vocational agriculture in the present agricultural situation, 
G. H. Lane (Fed. Bd. Vocat, Ed, Monog. :) (1026), pp. 14). — This monograph 
outlines some of the fundamentals of efficient farming which should be included 
in programs for systematic vocational education in agriculture. 

The folk high schools of Denmark and the development of a farming 
community, H. Begtrup, H. Lund, and P. Manniciik [London: Oxford Unin, 
Press, Humphrey Milford; Copenhagen: Arnold Busck, 1926, pp. 168, pis. 2 ), — 
A brief description is given of the origin, development, purposes, and results 
of the folk high schools and the International People’s College of Denmark. 

The story of the women’s institute movement in England and Wales and 
Bcotland, J. W. Robertson Scott (fdhury, Kingham, Oxon: Village Press, 1925, 
pp. XV-\-290, pis. 17, figs. //). — A historical account is given of the introduction 
and growth of this movement, the object of wdiich is “ to improve the conditions 
of rural life and to provide oi>r>ort uni ties for mutual help and intercourse.” 

Report of H. M. inspectors on the educational work of women’s rural 
institutes (London: Bd. Ed., 1926, pp. 22). — ^This report of the inspectors of the 
Board of Education deals with the history and organization of women’s rural 
institutes In England tmd Wales and the educational work carried on under the 
various county education authorities in connection with such institutes. 

Source book for the economic geography of North America, C. 0. Colby 
(Chicago: Univ. Chicago Press, 1926, pp. XA7/ pis. [d], figs. [85]). — A 
collection of source material on the economic geography of the United States, 
Canada, Mexico, and Alaska, prepared for use in a course on the economic 
geography of North America in the University of Chicago. The material is 
organized on a regional basis. 

The botany of sugar cane [trans. title], E. Mameli de Calvino (Chaparra 
Agricola, 1 (1924), Nos. /#, pp. S-d, pis. 2; 5, pp. 20-^23; 6, pp. 15-18; 7-8, pp. 
IS-IX; 1 (1925), Nos. 9, pp. 13-16, pis. 2; 10, pp. 9-23, figs. 11; 11, pp, 4-17, 
fi99. 20; 12, pp. 3-17, figs. 10; 2 (1925), No. 1-2, pp. 8-20, figs. 7).— -The several 
sections (mainly descriptive) above indicated are intended to comprise, with a 
physiological portion to be published later, the basis of an introductory course 
for students not yet fully accustomed to the use of strictly scientific terms. 
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Am animal feeding experimeiit, showing the effect of dedeiemt diet on 
growtli, G* Spenceb (Amtin: Tex, Univ.j IHv. Ext,, Nutrition and Smith Md, 
Bur„ il92Sfl, pp. 67, ftps, 77).— Directions and information are given for con- 
ducting a simple experiment with rats to demonstrate the relative growth-pro- 
moting value of milk as compared with candy, chill, colfee, and a bottled bever- 
age. It is planned for use in high-school classes studying nutrition under a 
biology or home economics teacher, and in connection with health program work 
in the grades. An account is included of how the experiment can be used in 
connection with a health program In extension work. 

Agricultural journalism, N. A. Crawfobd and C. E. Rogers (New York: 
Alfred A, Knopf, 1926, pp, VII-i-$00, pis. 5, pgs. S ). — This textbook applies the 
fundamental principles of journalistic writing to agricultural and other rural 
subject matter. It is arranged for use either as a basic text in an extended 
course, or as a manual in a brief course covering only the rudiments of agri- 
cultural writing. Each chapter is followed by questions and assignments. 

POODS—HUMAN NUTRITION 

Nutritive value of Oriental foods, A. Ohn (Western Dietitian, 1 (1926), 
No. 6, pp. 23-25, 37, 38, figs. 3). — This paper consists of a comparison of Oriental 
with Occidental food habits, with emphasis on some of the advantages of 
Oriental methods of food preparation and preservation. Data on the chemical 
composition and nutritive value of typical Oriental foods are tabulated, and a 
comparison is given of the distribution of foods in the middle-class Chinese 
diets of north China as reported by Adolph (B. S. R,, 54, p, 591), with 
estimated values for south China. The latter show a slightly lower consump- 
tion of cereals and a higher consumption of fruits and vegetables, meats 
and Ash, and fats and sugar. 

Studies in Chinese economic botany, C. Y. Shih (Chinese Econ. Mo,, 2 
(1925), Nos. 9, pp. 24-29, figs. 4> 10, pp. 36-43, figs. 3; 11, pp. 23-36, figs. 3; 12, 
pp. 37-441 16, pp. 30-44, flO- ll 15, pp. 38-53, figs. 8). — This is a compilation of 
Information on methods of cultivating some of the common food plants of 
China and recipes for their use in the proi^aration of various food products. 
The materials include soy beans and other varieties of beans, peanuts, Chinese 
cabbage, rape, mustard, spinach, parsley, watercress, onions, leeks, garlic, pep- 
pers, various cucurbitaceous plants, roots and storage steins, fruits, nuts, and 
cereals. A summary of the Chinese, Latin, and English names of the different 
products discussed is appended. 

luAueuce of granulation on chemical composition and baldng quality of 
dour, J. H. Shollenberger and D. A. Coleman (U. S. Dept. Agr. But. 1463 
(1926), pp, 36). — In this investigation of the optimum degree of fineness of flour 
particles from the standpoint of chemical composition and breadmaking quali- 
ties, three methods were used to obtain samples of flour of varying fineness. 
In the first, portions of coarse middlings and flours were ground on smooth 
rolls of a laboratory mill 1, 4, 10, and 20 times without sifting ; in the second, 
middlings were ground in the same way to pass through 8xx, 12xx, 20xx, and 
26xx silk cloth ; and in the third, coarse middling stocks were sifted In sieves 
covered with 8xx, lOxx, 12xx, 16xx, 20xx, and 25xx silk bolting cloth. All 
of the samples thus obtained were subjected to the usual flour analyses, and 
special studies were made of the quality of the gluten in the excessively 
ground samples, the quantity and quality of the gluten In different sized flour 
particles, and the diastatlc action of the flours. 

The results obtained confirm those of previous investigations, such as that 
of Alsberg and Grifflng (E. S. R., 55, p. 504), that excessive grinding affects 
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the chemlcftl composition and baking quality of the flour unfavorably. It is 
noted, however, that under commercial conditions the grinding would probably 
never be excessive enough to bring about marked changes in the flour except In 
its fineness and whiteness. The most important chemical changes resulting 
from excessive grinding (methods 1 and 2) were a deterioration in the quality 
of the gluten and an increase in the diastatic action of the starch. In baking 
results the most marked effect was an increase in water absorption and de- 
terioration in the color of the crumb. Of the samples obtained by the third 
method, the smallest sized particles were found to contain less protein and 
wet and dry gluten than the coarser particles, and the quality of the gluten 
was less good. With the soft red winter wheat the smallest sized particles 
had lower and with the hard wheat higher ash content. The smallest par- 
ticles usually contained the least amount of gasoline-soluble pigment. The 
particles of intermediate size gave the best appearing loaf and those of the 
smallest size loaves of very Inferior quality. It is noted, however, that 
satisfactory pie crust can be made from the very fine flour, suggesting the 
possibility of separating flour for the two purposes. 

Numerous tables give the detailed results of the chemical and baking tests. 

A study of the use of Missouri soft wheat flour in making light bread, 
R. M. Davis and J. A. Cline {Missouri Sta. Research Bui. 87 {1926) ^ pp. 5-47, 
figs. 45 )- — In this publication are given the details of the experimental work 
upon which w^ere based the formulas and directions for making bread from 
Missouri soft wheat flour with the use of compressed yeast (E. S. R., 53, p. 58) 
and dried yeast (E. S. R., 55, p. 291), together with the results of a similar 
study of the use of liquid yeast. 

Good results were obtained w’ith the use of only a small amount of liquid 
yeast and the addition of potato water or buttermilk as the rest of the liquid. 
The best loaf of the series was obtained with potato as the gelatinized starch 
for the starter, as suggc'^ted in the previous study, and potato water as the 
liquid. Corn sirup did not give as good results as cane sugar. Excellent 
bread was obtained with apple and apple water with the liquid yeast. The 
bread thus made is said to have a fine silky texture, excellent volume, and to keep 
fresh longer than any of the other breads made from Missouri soft wheat flour. 

A review of the literature on breadmaking with soft wheat flour, a short 
bibliography, and numerous photographs of the breads made by the different 
processes are included. 

A bakery infection with Monilia sitophila, G. B. Reed {Abs. in Phyto^ 
pathology^ 14 {1924), No. 7, p. S46 ). — It is claimed that bread produced from a 
small bakery in eastern Ontario when kept for four or five days develoi>ed 
a deep shell pink color throughout the loaf. The infection was due to M, sitophila. 

The dietetic value of oatmeal proteins, G. A. IIahtwiill {Biochem. Jour., 20 
{1926), No. 4, PP’ 751-738, figs. 3 ). — On a ration prepared by heating 100 gm. of 
oatmeal, 2.88 gm. of salt mixture, and 14 gm. of butter with 500 cc. of w^ater, 
as in the method previously de.scribed (E. S. R., 55, p. 411), rats grew well 
although not so rapidly as control animals on a mixed diet of kitchen scrai)s, 
bread, and milk. The ration proved less satisfactory for gestation and lacta- 
tion. The litters were small, many of the young were below average weight at 
birth, and not all were raised. The growth of the young was also slower when 
the mothers received this ration than either raw or cooked oatmeal and water. 
This observation, together with the fact that better growth in the suckling 
young was secured when casein, gluten, gelatin, or egg albumin was added to 
tlie ration of the mother, is thought to indicate that oatmeal proteins are of 
good quality, but that the amount present in the ration was too low for the 
extra burden of lactation. 
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at the lUiiieis Station on milk eompositlon an<i energy! (BUnOia 
St4!r. Mpt 1926, pp. 91, ^3)*-— From a study by O. E. OTerman and F, P. Sanmann 
of the relation of the composition of milk to ite energy value as determined on 
212 Samples of milk ranging in fat content from 2.68 to 7.59 per cent, formulas 
have been prepared for computing the heat of combustion of a quart of milk 
as follows: If the i>ercentages of fat (A), protein (B), sugar (C), total solids 
(D), and specific gravity (E) are known, the formula is F (calories per quart 
of milk)=52.78A+16.41B+37.87D-f46.91B— 2.75C~57.70. If the percentages of 
fat, protein, and sugar are known, the formula F =90. C7A+54.27B +26.730 -f- 
55.44 should be used. If only the percentage of fat is known, the formula 
F=113.7334 (A +2.4404) should be used. If only the percentage of fat is 
known and the metabolizable energy is wanted, the formula Fm= 105.287 
(A+2.4185) should be used. 

Acidophilus milk proves desirable beverage (lUinots f^ta. Rpt. 1926, pp. 
95, 96). — ^The method used by M. J. Prucha and J. M. Brannon in the prepara- 
tion of acidophilus milk is as follox^ s : Skim milk of good quality is pasteurized 
in a glass-lined vat at 175° F. for 30 minutes, cooled to 100® and allowed to 
stand for 3 or 4 hours, repasteurized under the same conditions, cooled to from 
100 to 102°, and inoculated with a strong acidophilus culture, using at least 3 
per cent of Inoculum. When an acidity of from 0.5 to 0.6 per cent is reached the 
milk is cooled to about 60® and cream is added to make a fat content of about 1 per 
cent, together with from 5 to 10 per cent of a good lactic acid starter to improve 
the flavor. The milk is finally passed through a homogenizer and over a cooler. 

Fruit jellies — the rdle of pectin, P. B. Myers and G. L. Baker (Delatvarc 
8ta. Bui. HI (1926), pp. 15-17). — In this progress report on the study of fruit 
jellies (E. S. E., 55, p. 385), data are summarized on the properties of solutions 
of commercial grades of citrus and apple iK^ctins of varying degrees of purity. 

With increasing purity of the i>ectiu there w’as an increase in the viscosity 
and the H-ion concentration of the pectin. The jelly strength at the Il-ion 
concentration corresponding to the optimum iK)int of jelly formation varied di- 
rectly with the viscosity of the pectin solution regardless of its source, indicating 
that the jelly strength at the optimum iK>int varies wdth the jmrity of the pectin. 

It was found possible to remove a small i)ercentage of impurities from the 
pectin by successive precipitations with alcohol, but beyond a certain point the 
ash remained fairly constant, indicating a possible combination of pectin with 
some of the impurity represented by the ash. Still more ash could be removed 
by treating the pectin with acid before precipitation with alcohol and by elec- 
trolyzing the solution, using diaphragms impermeable to the pectin. After 
electrolysis the H-ion concentrations of the various pectins were practically 
the same if at the same degree of purity. 

It is noted in conclusion that when acid is added to a pectin solution the acid 
radicle does not combine with the i>ectin as stated in an earlier paper. “It has 
been definitely established that the acid radicle unites with metallic ion, either 
adsorbed by the colloidal pectin or actually in the pectin molecule, to form 
salts, while the hydrogen ion of the acid simply replaces the metallic ion.“ 

The science of making sauerkraut, P. W. Fabian (Michigan Sta. Quart. 
Bui., 9 (1926), No. 2, pp. 50, 51). — Simple directions are given for the home 
manufacture and preservation of sauerkraut. In the author’s opinion the best 
means of securing the desirable flavor is by the use of a homemade starter 
prepared by adding to a shredded cal^bage 2.5 per cent of its weight of common 
salt and allowing it to ferment at 80® F. for several days in a clean suitable con- 
tainer properly weighted. If at the end of this time the starter has the desired 
flavor it is added in small portions to a large batch of shredded cabbage as 
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tbe container is being Med, 1 gal/ of the starter being sn^cient for abont 
25 gaL of the cabbage. The same proportion of salt and the same temperature 
are used for the fermentation of the large batch as for the starter. If the 
starter does not acQuire the desired flavor it should be thrown away and an- 
other prepared. 

To prevent the growth of lactic acid-destroying organisms, the sauerkraut should 
be canned or sealed by pouring melted paraffin over the surface of the liquid. 

Remedies being found for canned corn defects {Illinois Sta, Rpt» 1926^ 
pp, 161, 162), — In an experiment by W. A. Huelsen a comparison of the brown 
discoloration due to tin sulfide and the black due to iron sulfide in high pro- 
tein and low protein corn packed in cans with different weights of tin plate 
coating showed that the protein content is one of the factors largely responsible 
for the black discoloration. In cans having no tin coating the black discolora- 
tion was about 25 times as great with the high i)rotein as with the low. With 
increasing weight of tin in the coating there was a decrease in the black 
discoloration, but in the high protein corn an increase in the brown. 

Concerning commercial varieties of dextrin and their use in artificial 
diets for the biological analysis of foods [trans. title], L. Randoin and R. 
Lecoq (Jour. Pharm, et Chim., 8. ser., ^ (1926), No. 7, pp. 289-294, figs. 2 ). — 
Attention is called to observed differences in the growth curves of rats on diets 
identical exc*ept for dextrin, which in one case was white and in the other a 
light browm. On supposedly adeijuate diets there was noted a loss in weight 
with the w^hite dextrin and gain at the usual rate with the brown. The dif- 
lerence is attributed to difficulty in digesting the white dextrin, which more 
nearly approached starch in its properties. In the brown dextrin It was assumed 
that the starch had been more completely broken down, with increased digesti- 
bility. It is recommended that if dextrin is to be used in basal diets for 
nutrition experiments preference should be given to the light brown fc^rm. 

Calcium balance with hydrochloric acid milk, R. O. Flood (Amei*. Jour. 
Diseases Children, 32 (1926), No. 4, pp. 550-553). — Calcium metabolism experi- 
ments were conducted on normal and rachitic infants receiving first a sweet 
milk formula and then the same formula with the substitution of n/ 10 HCl 
for the water of the previous formula. 

In the normal subjects there w^as no variation in the calcium retention with 
sweet or acidified milk, but in the rachitic subjects the rettntion was much 
lower on the sweet milk than on the acidified milk, the difference increasing 
wdth the severity of the rickets. This is thought to explain the favorable 
acti(ui of hydrochloric acid milk in the prevention and cure of rickets. The 
prophylactic action is attributed, first, to the low buffer content of the hydro- 
chloric acid milk which enables the utilization of a higher percentage of fat 
and incidentally vitamin D and, second, to the high absorption of calcium on 
account of the change from insoluble to soluble salts. 

Attention is also called t^ the fact that infants suffering from chronic 
Infections are especially prone to rickets, and that such conditions are apt to 
be accompanied by a moderate hypoohlohydria which is counteracte<l by the 
acidity of the hydrochloric acid milk. 

The antirachitic vitamin {Brit. Med. Jour., No. 3430 (1926), pp. 606, 6^(1# ).— • 
An e<litorial discussion based upon recent literature emphasizing the greater 
relative importance of sunlight than of diet in the prevention of rickets. 

Contributions to tropical physiology, with special reference to the 
adaptation of the white man to the climate of Xorth Queensland, E. S. 
SXJNDSTBOEM {Calif. Vniv. Pubs. Physiol., 6 (1926), pp. 216, figs. 26). — The exten- 
sive Investigation reported in this monograph w^as conducted at Townsville, 
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North Queensland, situated 19° south on the coastal belt of the Australian 
■Tropics and Inhabited by a pure white race. The climate Is thought to be 
fairly representative of wide expanses of tropical country. The average 
humidity Is high (75 per cent) and the temperature range from 20 to 28° C. 
by dry bulb and 17 to 25® by wet bulb thermometer. The studies reported 
included analyses of the blood of 45 individuals for sugar, nonprotein nitrogen, 
phosphorus, and lipoid constituents; determinations of water regulation and 
acid base equilibrium in a few subjects ; basal metabolism and dietary studies 
and urinary analyses; studies of the growth of children, growth of hair and 
nails, and growth of rats ; measurements of cooling power ; determinations of 
red and white blood corpuscles ; and reaction times to stimuli. 

The blood studies appeared to indicate that a tropical environment i)redis- 
poses to a decrease in the blood sugar level, an increase in the level of non pro- 
tein nitrogen primarily due to lack of water for pioper excretion, a decrease 
with increasing time si>ent in the Tropics in the phosphorus and total fatty 
acids, an increase in fat, a somewdial wider range for cholesterol and the ratio 
lecithin to cholesterol, and a higher concentration of total solids. lu general 
the changes were more noticeable in women than in m('n and in subjects born 
in the Tropics than those coming from cooler climates. The necessity of copious 
Water drinking is thought to be indicated by the tendency to higher concentra- 
tion of most of the bhujd constituents and the tendency to alkalosis. 

Basal metabolism determinations with the Zuntz portable respiration appara- 
tus ^vere conducted on 8 male and 7 female subjects, 29 determinations being 
made in all, including 8 on the author on consecutive days. The minimum, 
maximum, and average basal metabolic rates were 25.5, 36.1, and 31 calories 
per square meter of body surface for the males and 22.1, 33.8, and 27.8 calories, 
respectively, for the females. Physically active individuals showed a relatively 
high basal metabolism. Tliere were decided fluctuations from day to day, 
apparently due to variations in relative humidity. 

The dietary studies were conducted for a week on a man, a woman, and a 
9-year-old child weighing 66.6, 70.4, and 32.8 kg., respectively. The daily calorie 
intake was 3,044 for the man, 2,374 for the woman, and 2,078 for the girl. The 
water intake was 2,650, 1,730, and 1,760 cc. daily and the nitrogen balance 
—0.15, -fO.50, and -f 1.28 gm,, respectively. The balance of the phosi>horus was 
positive and sulfur negative for all of the subjects. 

Growth studies were made at monthly intervals for 6 months or more on 107 
boarding school girls. Data are tabulated for the average iieight and weight 
and weight-height ratios from the ages of 8 to 17 years, inclusive. The data 
for 10 to 15 ye^rs are thought to be sufliciently reliable for statistical use. The 
rate of growth was found to be more rapid than for girl.s of the same stock in 
temperate climates, but no differences in the build as judged by the ratio of 
weight to height were observed. A seasonal rhythm in growth was demonstrated. 

Growth standards: Height, chest-girth, and weight for private school 
boys, H. Gray and F. Fraley (Amer, Jour. Diseases Children, S2 (1926), No. 4, 
pp. 554, 555 ). — The data for ideal standards of height, chest, and weight for age 
and weight for height for boys in private boarding schools in the country and 
in country day schools (E. S. R., 46, p. 663) have been extended to a total of 
1,016 records by measurements from two schools. The new data confirm and 
smooth out the earlier tentative standards. The figures for stature and chest 
girth are higher than those reported by Baldwin for California gifted children,* 
but represent a strikingly slender tyi)e in weight for height. 

» Anthropometric measurements, B. T. Baldwin. In Genetic Studies of Genius, L. M. 
Teman et al. (Stanford University] : Stanford Univ. Press, 1925, vol. 1, pp. 135-171. 
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Metabolism of nodentourished children, i-lH, C. 0. Wang, M. Fbane, 
B. B, Hays, and R. K£RI7 {Amer, Jour, Diseases Children, S2 {19ZB), Nos. 1, 
pp. 63-71, fig. 1; 3, pp. 350-366, figs, 3 ). — ^An extensive investigation of under- 
nourishment in children with a view to determining whether occasional fail- 
ures to gain in nutrition classes are due to metabolic abnormalities has been 
undertaken at the Nelson Morris Memorial Institute for Medical Research of 
the Michael Reese Hospital, Chicago, under the auspices of the Elizabeth 
McCormick Memorial Fund. The first three phases of the investigation are 
reported in the papers noted below. 

I. Gain in weight . — This report deals with 33 underweight children and 9 
normal children from 4 to 13 years of age who remained in the hospital under 
constant supervision for periods varying from 2 weeks to 5 months. The 
children, most of whom came from Jewish, Polish, Irish, and Italian families, 
were selected for the most part from those failing to gain weight while at- 
tending nutrition classes. Twenty-two of them were more than 10 per cent 
and all more than 6 per cent below the Baldwin- Wood normal figures for age 
and height and nearly all were below normal height for age by the Woodbury 
standards. In general, the diet given at the hospital provided a caloric Intake 
desirable for a child of the same age and normal height and weight and 
included plenty of fresh vegetables, fruit, and milk. 

Four of the children, including 3 of normal weight, neither gained nor lost 
weight and 2 lost slightly during their stay at the hospital, but no child re- 
maining longer than 2 weeks failed to gain. Eleven had reached normal 
weight and only 8 were more than 10 per cent below normal on discharge. 
Among the underweight children, those below 6 years of age showed the great- 
est gain^, while in the normal children the 8-year-old group gained more 
rapidly than the 4- and 5-year group. The degree of underweight apparently 
had no effect upon the rate of gain. The most rapid gain w^as made by a 
b-year-old girl who changed from 17.7 to 1.5 per cent underweight in 4 weeks, 
and the gi’eatest total gain by a 10-year-old girl who gained more than 35 per 
cent of her weight on entry in 23 weeks. 

In discussing the apparent causes of malnutrition among the subjects studied, 
racial emotional characteristics and poor home conditions leading to bad food 
habits were considered imiKirtant factors. Slow eating resulting in inability to 
finish a meal in the usual time, apathy toward normal play and overexcite- 
ment when drawn into it, and poor dental hygiene are cited as individual 
variations from the normal. 

II. Basal metaholisrn . — Basal metabolism determinations are reported for all 
but one of the subjects of the previous study. Benedict’s cot chamber with 
universal respiration apparatus was used, the determinations being made 
in duplicate on 3 consecutive days. The values ol»tained were compared with 
the Benedict-Talbot standards for age, weight, and height, a 10 per cent de- 
crease being made since all records in the present study were made wdth the 
children awake. All of the children came within the normal limits. The 
metabolism decreased with increasing underweight when computed on the 
basis of height and increased when computed on the basis of weight. The 
food intake showed a rather constant level of 1.7 times the caloric value of 
the basal metabolism. 

III. Urinary nitrogen with special reference to creatinine . — This paper, 
which oi>ens the discussion of the substance metabolism of the above subjects, 
deals with the urinary nitrogenous constituents, particularly creatinine, on 
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controlled diets. Kine bays and 17 girls served as subjects toir the ci^tlMne 
determinations and 14 boys and It girls for the total and ammonia nitrogen. 
The results obtained are summarized as follows : 

**The creatinine coefficients of 26 normal and underweight children ranged 
from 5.5 to 9.5, with averages of 7.1, 7.4, 7.7, 7.9, and 7.5 for vigorous normal 
children, normal in weight, 6.1 to 10 per cent underweight, 10.1 to 16 per cent 
underweight, and more than 15 per cent underweight, respectively. These 
children showed no signs of diminished creatinine excretion up to 15 per cent 
below normal weight. Creatinine excretion remained very constant for the 
same child from time to time. Creatinine nitrogen increased with increasing 
body weight and likewise with age, although the latter factor may be sec- 
ondary to the former. Creatine occurred in all children examined, and indi- 
cations are that It varies according to protein intake. Total and ammonia 
nitrogen in the urine were approximately the same in all groups.” 

Gaiter in children in New York City, F. Cohen (Amer. Jour. Diseases Vhih 
drerif SI (1926), No. 5, pp. 676-692, figs. S). — ^This paper includes the report of a 
survey of the extent of goiter among schoolgirls in New York City previously 
noted from a paper by Goldberger and Aidinger (E. S. R., 54, p. 295), and of 
a similar survey covering the examination of 783 boys from the fifth grade 
through the first year of high school in Manhattan. 

Of the boys, 04.6 per cent had normal thyroid glands, 4.9 per cent slight 
enlargements, and 0.6 per cent moderate enlargements. The highest incidence 
of enlargement was at the time of puberty, from the thirteenth to the fifteenth 
year. The rate of slight enlargement among the boys was about one-third 
and moderate enlargement one-fourth that among the girls. There were no 
cases of marked enlargement of the thyroid among the boys as compared 
With 0,4 per cent among the girls. 

The author is of the opinion that the incidence of goiter in boys and men 
Is an Important index of the degree to which a definite region is goitrous. As 
thus judged. New York City is not an endemic center of goiter. 

TEXTILES AND CLOTHING 

strength tests at any atmospheric conditions, P. E. Mokrill (Textile 
World, 70 (1926), No. 24, pp. 43, 44^ 3 ). — The results of tests made on cotton 

sheetings and Osnaburgs under varying relative humidity with constant dry 
bulb temperature, and vice versa, indicated that the tensile strengths of such 
materials can be computed fairly accurately at standard atmospheric conditions 
of 70® F. and 65 per cent relative humidity from the strengths observed at other 
temperatures and relative humidities. Procedure based on the tests is outlined. 

Kesult of light-fastness tests (Textile World, 70 (1920), No. 24, pp. 116, 
116). — ^Experiments by the U. S. Bureau ()f StandardKS cooperating with the 
American Association of Textile Chemists and Colorists have revealed that 
dyeings subjected to continuous vertical exposures facing north, under glass, 
have faded very differently from similar exposures facing toward the sun 
(south). Exposures made without glass faded on the average very much 
like exposures under glass, but with a slight increase in fading in some cases. 
A good many dyes darkened in light exfiosures instead of becoming paler, 
although on prolonged exposure they eventually became lighter. Basic dyes 
of various chemical classes and indigoid dyes on cotton faded more, relatively 
to other classes of dyes, on exposure to the northern sky than they did in the 
sun (southern) exposure. Exposures of the faster dyes have been carried 
out to 884 hours. 
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Odors in woolen goods, TErrtrs {Textile World, 76 (1926), No. 26, pp. 54, 
55). — ^The causes for odors In woolen goods are described, and methods for 
detecting and correcting them are outlined. 

Far-dyeing and fur dyes in America, W. E. Austin (Indus, and Engin. 
Chem., 18 (1926), No. 12, pp. 1342, 1346). — brief discussion of the development 
and present extent of the fur-dyeing industry in America, and of some of 
the difl3culties in dyeing fur. 

Quilts: Their story and how to make them, M. D. Websteb (New York: 
Douhleday, Page d Co., 1926, pp. XVIlI+178, pis. 81, figs. 16). — A history of patch- 
work Quilts from ancient to modern times, including a chapter on the tech- 
niQue of quilt making. Many photographic illustrations, some in color, of 
fine examples of quilts of various types, an alphabetical list of quilt names, 
and a list of literature references are included. The volume is a reprint of 
an edition published in 191.5. 

A book of hand-woven coverlets, E. C. Hall (Boston: Little, Brown d Co., 
1925, pp. XIII +279, pis. 04)- — The chief value of this volume, a reprint of one 
published in 1912, lies in the many photographic illustrations of early American 
hand-woven coverlets, enabling those inheriting such coverlets to identify them 
by name. 

Clothing: Choice, care, cost, M. S. Woolman (Philadelphia and London: 
J. B. Lippincott Co., 1926, 3. ed., rev., pp. XIII+2S8, pi. 1, figs. 40 ). — In the 
revision of this volume, the first edition of which has been noted previously 
(E. S. II,, 40, p. 95), considerable attention has been paid to the economics 
of the textile industries as affected by conditions during and following the war 
and the adjustment of clothing budgets to increased prices. The discussion 
of this i)hase of the subject will be found chiefly in the chapters on clothing 
problems of the day and intelligent shopping, and in five other chaxflers dealing 
with the manufacture, value, and uses of the leading textiles and accessories 
to the wardrobe. 

Standard hosiery lengths, E. M. Schenke and C. W. Schoffbtall (17. S. 
Dept. Com., Bur. Standards Technol. Paper 324 (1926), pp. 667-680, figs. 12 ). — 
Standards are proposed for the length of ladies’, men’s, children’s ribbed, chil- 
dren’s sport, infants’ ribbed, and infants’ and children’s socks from measure- 
ments on hosiery representing the product of 30 manufacturers. 

Methods of investigating ventilation and its effects ([Ot. Brit.] Med. J?e- 
scarch Council, Spec. Rpt. Ser., No. 100 (1926), pp. 71, pis. 2, figs. 21). — This 
report, whi(‘h continues the discussion of the principles of ventilation and use 
of the kata-therimuneter by Hill and Campbell (E. S. It., 55, p. 589), is com- 
posed of four parts. Part 1, by H, M. Vernon and J. J. Manley, contains 
descriptions of two new hist rumen t.s for the measurement of variations in 
the velocity and in the temperature of air currents ; part 2, by H. M. Vernon, 
deals with the further calibration of the kata-thermometer ; and part 3, by 
H, M. Vernon and T. Bedford, assisted by C. G. Warner, consists of a compara- 
tive study of the objective indications of the kata-thermometer and the actual 
sensation of comfort. 

Part 4, by H. M. Vernon, should be of particular interest to readers of this 
section in that it deals with the influence of temperature, air velocity, and 
olothing on the rate of cooling of the human body. In this study the rate of 
cooling of the human body between 99.3 and 98.3° F. was determined after 
its temperature had been raised by step climbing. In the unclothed or very 
lightly clothed body an air current of 100 ft. per minute caused an extra cool- 
ing over that with still air, corresponding to a lowering of the air temperature 
by from 2 to 4°, while in the warmly clothed body it corresponded to a lower- 
ing of only 1°. It was calculated that the unclothed body would remain in 
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temperature equllibriam at aa air temperature of 81 to 88% wWle the warmly 
ciad body would remaiu in equilibrium 59 to 60°. It was concluded that to 
induce cooling of the overheated body of a person engaged in heavy work tem- 
perature reduction is of the greatest importance, followed by a reduction in 
the clothing, and least in importance an increase in air velocity. 

MISCELLANEOirS 

Thirty-eighth Annual Heport [of Arkansas Station], 1926, D. T. Gbay 
(AfJcansas Sta. Bui 215 (1926), pp. 67, figs. 75). —This contains the organization 
list, brief summaries of the chief lines of work of the station, and a financial 
statement for the fiscal year ended June 30, 1926. The experimental work re- 
ported not previously noted is for the most part abstracted elsewhere in this issue. 

Annual report of the director for the fiscal year ending June 30, 1026, 
0. A. McCce et al, (Delaware Sta. Bui llfi (1926), pp. 37). — This contains the 
organization list, a report of the director including a financial statement for 
the fiscal year ended June 30, 1926, and departmental reports. The experi- 
mental work recorded not previously noted Is for the most part abstracted 
elsewhere In this issue. 

A year’s progress in solving some farm problems of Illinois: Thirty- 
ninth Annual Report [of Illinois Station, 1926], compiled and edited by 
F. J. Keilholz (Illinois Sta. Rpt. 1926, pp. iSJf, figs. 31). — This contains the 
organization list, a financial statement for the fiscal year ended June 30, 1926, 
and a summary compiled from reports of heads of departments and project 
leaders on the work during the year. The experimental work reported not 
previously noted is for the most part abstracted elsewhere in this issue. 

Michigan Agricultural Experiment Station Quarterly Bulletin, [Novem- 
ber, 1926], edited by K. S. Shaw and E. B. Hill (Michigan Sta. Quart. Bui, 
9 (1926), No. 2, pp. 33-78, figs. 2). — In addition to articles abstracted elsewhere 
in this issue, this number contains the following: Machinery and Corn Borer 
Control, by H. H, Musselman ; The Use of Electricity on Farms, by H. J. Galla- 
gher; Sterility in Cattle Serious Problem, by E. T. Hallman; Spraying for 
Scab Control, by W. C. Dutton ; and Profiles of Michigan Soils, by J. 0. Veatch. 

Publicatjon.s available for free distribution (Idaho Sta. Cire. it (1026), 
pp. 4 ). — The available station and extension publications are listed. 
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Georgia Station. — J. P. Nichols, Jr., of Griffin, has been appointed to mem- 
bership on the board of directors, effective January 5, succeeding Judge J. J. 
Flynt of Griffin, who has been actively associated with the board for many 
years. 

Michigan College. — An increased interest in forest plantings is reported. 
Over 450,000 seedlings have been sent out by the forestry deptirtment for spring 
planting, as compared with 350,000 for the entire previous year. An estimated 
demand for over 600,000 seedlings is predicted. 

Association of Southern Agricultural Workers, — The twenty-eighth annual 
convention of this association was held at Atlanta, Ga., February 2 to 4, 1927, 
with delegates from the agricultural colleges and experiment stations of the 
South and from the U. S. Department of Agriculture and a considerable num- 
ber of representatives of commercial and transportation organizations interested 
in agriculture. 

The president of the association, A. M. Soule, of Georgia, declared that more 
than $2,000,000,000 now wasted annually in the South through mismanagement 
and misdirected energy on southern farms can be saved through cooperation 
and coordination of the activities of agriculture, commerce, and industry. 
Waste in American agriculture constitutes in the aggregate an economic loss 
of staggering proportions. It is one of the primary reasons for the current 
depression complaine<l of by farmers and is deterrent to prosperity. He as- 
serted that in comparison with the country as a whole, southern farms contain 
too much so-called cultivated land, they are materially under capitalized, and 
lack pr()i)er (*quipment of buildings, implements, and livestock. The exploit- 
ing tenant is also a detrimental factor, and Doctor Soule claimed that the 
South lost $1,000,000,000 in 1926 farming operations through dependence on 
cotton in a one-crop i)rogram. He suggessted that corn, cereals, potatoes, and 
other foo<l crops should be grown in an (effort to balance the agricultural pro- 
gram. Realization by industrial and commercial leaders of an as yet unas- 
sumed responsibility and duty to the farmers seems to be one of the most 
feasible solutions to the problem. The farmers are not appealing for charity, 
but they need and must have a better coordination of effort and procedure, a 
balancing up of privileges and opportunities. 

A program for agricultural development with the idea of bringing atwut 
greatly needed improvement in farming conditions, as set forth in resolutions 
adopted, recommends the abandonment of agriculture on unproductive lands 
and intensive cultivation of prwiuctive lands for special purposes, adequate 
Federal and State appropriation for extension work, continuation of the Fed- 
eral crop reporting service, i>articularly in regard to cotton, and formulation 
of a permanent merchant marine iwlicy by the Government. 

Advocacy of more diversified farming with drastic reduction of cotton acre- 
age formed the basis of the report of the Cotton Production Council. It 
deplored the fact that the announced acreage reduction of cotton did not offer 
promise of betterment of conditions In the approaching season. Planting of 
more food and feed on more acres was urged, as well as the guarding of 
American cotton against deterioration. Giving detailed suggestions for control 
of Insect pests, the council held that present methods of dusting have proved 
satisfactory and should be continued. 
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Different angles of the probl^cns facing the farmers of the South, prlncl- 
pally the economic waste involved In present day agricultural operations, were 
discussed during the sessions, particularly by the sections of agronomy, agri- 
cultural engineering, horticulture, agricultural economics and rural sociology, 
phytopathology, animal husbandry, dairy husbandry, and home economics, the 
Cotton States Entomologists, the Southern Plant Board, and a conference of 
extension agronomists. A review of the scope and results of agronomic investi- 
gations conducted with cotton since the World War at the southern experiment 
stations, presented in the agronomy section by H. M. Steece of the Office of Ex- 
periment Stations, showed several lines which can be developed further. Con- 
tinuation of physiological studies on the cotton plant and of experiments on the 
effects of cultivation, nutrition, and other environmental factors on the tech- 
nological qualities of cotton fiber seemed warranted. The movement toward 
fewer and better varieties should not stop. Further inquiries could bo directed 
toward adjustment of the plant’s fertilizer needs to the quality or character of 
the soils, tlie prevention of losses of fertilizers by leaching, and the micro- 
biological activities in cotton soils. The soils and crops agronomists could 
unite in the allocation of the best cotton soils to approved types and varieties 
of cotton with judicious fertilizer usage and correct spacing, and they must 
provide suitable crops for lands released from cotton production. Cooperating 
with the agricultural engineer the agronomist might attack the problems of 
storage of seed cotton, cotton seed, and lint, and undertake research in ginning. 
Cultural and harvesting methods must be so modified or devised as to economize 
labor, reduce investment, and cut production costs. 

The following officers were elected : President, H. W. Barre, of South Caro- 
lina ; vice presidents, H. A. Morgan, of Tennessee, and W. Newell, of Florida ; 
secretary, W. E. Hinds, of Louisiana ; and additional members of the executive 
committee, J. R. Ricks, of Mississippi, J. N. Harper, of Georgia, and A. M. Soule. 

First International Congress of Soil Science, — Additional information 
recently made available concerning this congress, which will be held in Wash- 
ington, D. C., Jiine 13 to 22, indicates that it will be an event of prime imi>or- 
tance in the world of science and agriculture. The congress is the gradual 
growth of the cooperative efforts of soil experts in various parts of the world. 
Four meetings of a less definitely organized nature have occurred since 1900 
in Budapest, Stockholm, Prague, and Rome. These pioneer conferences have 
led the way to the forthcoming more pretentious congress with its more com- 
prehensive scope and systematically arranged program. 

It is announced that about 100 delegates from 25 or more foreign countries 
will be In attendance. Papers already received indicate that nearly every 
phase of soil physics, chemistry, microbiology, mapping, fertility, and cultiva- 
tion is to be discussed. The program also includes an address by President 
Ooolidge on the afternoon of the opening day and on the evening of the 
second day a reception to the delegates and their wives by Secretaries Kellogg 
and Jardlne and the foreign ambassadors in Washington. Immediately fol- 
lowing the 10-day series of sessions, the delegates will leave on a special train 
for a month’s tour across the country to the Pacific coast, returning part of 
the way through Canada. 

Dr. A. G. McCall has been designated executive secretary of the congress 
and has been assigned space in the Main Building of the U. S. Department 
of Agriculture. 

Association of Land-Grant Colleges and Universities. — The forty-fiirst 
convention of this association is to be held In Chicago November 16 to 17, 1927. 
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A significant development of the past few months has been the 
renewal of interest in the promotion of research. This renewal is 
indicated alike by numerous public utterances from men eminent 
in a variety of fields and by a number of specific attempts which 
have been made to facilitate its orderly organization and extension. 

The immediate effect of the World War on research was one of 
stimulation. A host of new problems arose, pressing for imme- 
diate solution and for which the inadequacy of routine experience 
and empirical knowledge became speedily apparent. Under these 
circumstances there was a widespread turning to the findings of 
research, and the authoritative and convincing information there- 
upon made available created a general feeling of confidence and of 
appreciation. The agricultural production campaign and the food 
conservation program will be recalled as classic examples of gov- 
ernmental policies which could hardly have been intelligently under- 
taken or successfully conducted had they not been based on the ex- 
perimental work of many years. As time went on, scientific men 
were more and more systematically mobilized for effective service, 
listened to as ne\ev before, and their value to the Nation universally 
acknowledged. 

Unfortiinately for the permanent upbuilding of research which 
these conditions seemed to forecast, much of the prevailing appre- 
ciation proved to have been more or less superficial. Because of the 
relatively brief period of Ameri(‘an participation in the war, it was 
for the most part merely the accumulated findings of long-continued 
inqumes that were drawn upon with such satisfaction, and the 
struggle ended before full realization had come that the reservoir 
would need replenishing. The months following the signing of the 
armistice were in this regard, as in many others, a period of disil- 
lusionment. The emergency past, many of the agencies which had 
been most active and assiduous in meeting its requirements found 
themselves stranded in an environment distinctly less favorable than 
before the war. 

Most of the difficulties, both institutional and individual, were 
financial in nature. With the rising cost of living, the expense of 
carrying on i‘esearch had virtually doubled, yet scientific resources 
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had remained well-nigh stationary. Publicly supported research 
was confronted by the general demand for retrenchment and a re- 
duction of expenditures, and this attitude, while seldom carried to 
the point of curtailing the appropriations customarily made to re- 
search institutions, none the less commonly operated in much the 
same way by merely continuing grants which were no longer adequate. 
Similarly, endowed institutions, including the large foundations and 
the universities, found themselves with greatly reduced purchasing 
power and with a more or less unresponsive public to which to make 
appeal. 

This period of reaction and discouragement in turn has proved to 
be only temporary, and there are not wanting many indications that 
the trend is again toward more favorable conditions. In agriculture, 
for example, public funds have been gradually becoming available 
in increasing measure. Many appropriations, to be sure, have been 
granted to meet specific emergencies or restricted in their scope to 
narrow fields of inquiry rather than for the promotion of research 
which is fundamental and of wide application. At the same time, 
there have been noteworthy exceptions in a number of States, while 
the Federal Government by the passage of the Purnell Act in 1925 
has provided a most notable endowment of the experiment stations 
by increasing the Federal contributions to each State to an amount 
aggregating in 1930 and thereafter $90,000 per year. 

In the field of pure science the outlook has been less promising. 
Hon. Herbert Hoover, Secretary of Commerce, rej)orted in an ad- 
dress at the Philadelphia meetings of the American Association that 
^^somo months ago our leading scientists in reviewing the organiza- 
tions of pure science of the country were discouraged to find that 
their activities had been actually diminished during the last decade, 
whereas if these laboratories are to furnish the increasing vital sti’eam 
of discovery to our Nation, and our normal part to the world, they 
should have been greatly enlarged. Moreover, they discovered that 
the pressures of poverty in Europe were taking a worse toll of pure 
science abroad.” 

The causes for this retrogression in this country Secretary Hoover 
considered to be mainly the increased teaching demands upon uni- 
versity and college staffs and the alluring opportunities in industrial 
laboratories, but ho expressed the belief that “these men of pure 
science are the most precious assets of our country and their diversion 
to teaching and applied science reduces the productivity Avhich they 
could and should give to the Nation. It is no fault of their own but 
it is the fault of the Nation that it does not give to them and to the 
institutions where they labor a sufficient support.” 

As remedies for such a situation he advocated “more liberal ap- 
propriations to our national bureaus for pure science research instead 
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of the confinement as to-day of these undertakings for applied science, 
work,” more liberal suppoit of pure science research in our State 
universities and other publicly supported institutions, increased sup- 
port from business and industry, and more generous assistance from 
private benevolence. He predicted great material gains from such 
a course, but declared that it also embodied something beyond mone- 
tary returns. "‘Our Nation must recognize that its future is not 
merely a question of applying present-day science to the development 
of our industries, or to reducing the cost of living, or to eradicating 
disease and multiplying our harvests, or even to increasing the gen- 
eral diffusion of knowledge. We must add to knowledge, both for 
the intellectual and spiritual satisfaction that comes from widening 
the range of human understanding and for the direct practical utiliza- 
tion of these fundamental discoveries. If we would command the 
advance of our material and, to a considerable degree, of our spir- 
itual life, we must maintain this earnest and organized search for 
truth.” 

The address of Secretary Hoover attracted much attention and 
comment, yet it was by no means an isolated appeal. In speaking 
a few weeks later at Yale University, under the auspices of the 
American Institute of Chemists, the Secretary of Agriculture con- 
tributed another noteworthy presentation of the matter. Secretary 
Jardine was discussing the indebtedness of modern agriculture to 
science, and he pointed out instance after instance of specific dis- 
coveries of untold value, declaring that ‘4t is no exaggeration to 
say that through the research accomplishments of recent years the 
average farmer to-day knows more of the science on which his 
industry rests and brings it into constant application than the 
scientist knew 50 years ago.” 

Yet, as he went on to say, there remains much to be done. “ The 
agricultural field is full of problems, a large proportion of which 
depend for tbt^ir solution on the effectiveness with which underlying 
problems in pure science are dealt.” Accordingly, he argued for a 
further development of the pure sciences. American science,” he 
maintained, ‘‘needs to concern itself more with fundamental research 
than it has done heretofore. No country in the world has made such 
progress in applied science, but our record in pure science is not so 
flattering.” He recalled that since 1900, when the Nobel prizes in 
physics, chemistry, and medicine were inaugurated, but 4 of the 76 
awards have gone to the United States. “ On the basis of population, 
the Netherlands, Denmark, Sweden, and Switzerland received one 
to every million inhabitants, Germany one to every two and one-half 
million, Austria one to every three million, England one to every 
three and a quarter million, France one to every four million, the 
United States one to every twenty-nine million. This is the situa- 
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• tion despite the fact that we have vastly more students in colleges 
and universities in proportion to the population than has any other 
country in the world.” 

In his opinion this difficulty is twofold: “We are not laying 
enough emphasis on pure science in proportion to our emphasis on 
the application of science, and we are not stimulating and training 
an adequate personnel in scientific research.” 

On the latter point, that of shortage of personnel, confirmation is 
given in a report on research in colleges and professional schools, 
presented at the recent Philadelphia meeting of the American Asso- 
ciation. In this report Prof. Maynard M. Metcalf, of Johns Hop- 
kins University, declares emphatically that “more recruits for re- 
search are needed. Every man engaged in research finds his studies 
opening vistas along many most interesting and important paths 
which he can not himself folloAv. Each piece of work entered upon 
opens up dozens of others. "The harvests truly are plentiful but 
the laborers are few.’ A much larger proportion of our abler college 
graduates should choose the life of research — a much larger propor- 
tion. Some men, of course, have to provide food and clothing for 
our bodies, and this army of common laborers needs executive leaders. 
But the problem of betfiu' adjustment of human lives to the realities 
in the midst of which we live demands not only, and not even chiefly, 
the proper application of truth as already grasped. It demands 
much more the search for further truth. Man needs more and bet- 
ter, more nourishing, truer food for his mind, and more grace and 
beauty to clothe his spirit. A much larger proportion of our abler 
college graduates might well devote their lives to the search for truth 
and beauty (two aspects of the same thing), to the search for 
sounder knowledge of the realities in the midst of which we live and 
to which we must relate ourselves.” 

Additional testimony to the need of stimulating pure research 
has appeared in numerous other recent addresses, and a significant 
feature is the fact that it has emanated in most cases from men 
actively engaged in the promotion of some branch of applied science. 
Among these is Dr. L. O. Howard, Chief of the Bureau of Ento- 
mology. Speaking before the staff of the Federal Department of 
Agriculture on the subject Fifty Years of Economic Entomology, 
Doctor Howard set forth instance after instance of the progress 
which has been made in combating specific injurious pests, but he 
emphasized the fact that underlying all progress in applied ento- 
mology was the basic work in pure research, and he urged that pro- 
vision for its upbuilding should be made in keeping with its funda- 
m^tal importance. 

Likewise in a symposium arranged by the American Association at 
the Sesquicentennial Exposition on the Contribution of Science to 
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the Nation, the close relationships of applied science and pure science 
were pointed out by several of the participants. Among them was 
Dr. John M. Coulter, of the Boyce Thompson Institute for Plant 
Eesearch, who, in discussing the progress and service of botany, 
stated that “ there is one fact, however, that we should always empha- 
size. This progress has not been due to the study of practice, for the 
study of practice alone is sterile. It has been due to the fundamental 
research which has advanced our knowledge, and incidentally this 
knowledge has suggested new practice.” 

Doctor Coulter proceeded to take up the tendencies in modern 
botanical research, and mentioned as the first of these the choice of 
problems that underlie some important practice. “ This tendency was 
stimulated by the Great War, for at that time botany was called upon 
to solve many important practical problems. This tendency is so 
strong at present that I do not believe it will ever subside, but it should 
be understood. There is no evidence that it is tending to diminish 
r'esearch whose whole purpose is exploration of the unknown, but 
our recent experience has showm us that many important practices 
suggest fundamental problems of pure research.” 

A second tendency among botanical workers which he noted was 
their increasing realization of the fact that botanical problems are 
very complex and must be attacked from several points of view. 

For examj)le, in former days, in plant morphology we described 
structures, with no knowledge of their functions. Plant physio- 
logists, on the other hand, described functions, with no adequate 
knowledge of the structures involved. Ecologists often described 
responses, with no adequate knowledge of either structure or func- 
tion. This is all changing, and around each bit of investigation 
there is developing a perspective of other points of view and other 
methods of attack.” 

A somewhat similar point of view is revealed in the paper of Dr. 
0. E. McGlung, of the University of Pennsylvania, dealing with the 
contribution of biology and its applications. Doctor McClung be- 
lieves that ^‘one outstanding lesson in our progress so far is that 
the scientific method provides the best means for determining condi- 
tions of existence and of providing the means for meeting them. To 
the final end of such understanding all divisions of science contribute, 
and it is not well to emphasize the service of one above the others. 
To-day one makes the chief contributions ; to-morrow another. Each 
supports and contributes to the rest.” 

This trend toward research in general is characteristic of the re- 
newed interest in the matter, and may be significant of a reaction 
from a long period of narrow specialization with little regard for 
other fields, however closely related. Two recent manifestations of 
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this broader spirit may be mentioned. One of these is the establish- 
ment by the Union of American Biological Societies of Biological 
Ahatrafits, as a medium for assembling current findings in the entire 
field of biological research, thereby rendering more readily accessible 
to the botanist, for example, the discoveries of the zoologist or the 
worker in animal genetics. This is, of course, a very useful service, 
for while, as its editors state, “ the necessity for specialization, prob- 
ably to an increasing extent, is recognized, on the other hand it is be- 
coming more and more apparent that highly specialized work is 
more likely to result in sound progress if undertaken with at least 
reasonable familiarity with contributory fields.” The announced 
intention of this journal is to summarize all biological literature 
appearing since January 1, 1926, and it is of interest to note that 
the initial number, which was i.ssued last December, brought to- 
gether 1,878 abstracts, a rate of over 22,500 per year. The large re- 
liance upon voluntary assistance for the abstracting of this tre- 
mendous quantity of material is another significant experiment for 
a publication of this size and scope, and if found feasible it will 
be a practical exemplification of the new spirit of cooperative effort 
of which there are so many indications. 

A second manifestation of the growing belief in the conception of 
research as an entity finds expression in the attempts to train pro- 
spective workers in what may be called the general principles of 
the subject. The course of lectures on the nature and method of 
research which was offered to the Graduate School of the United 
States Department of Agriculture in 1924-25 will be recalled as an 
early attempt to provide formal instruction of this kind. One of 
the prime objects of that course, it was stated, was “ to present cer- 
tain principles relating to research which apply throughout the field 
of science, regardless of the particular subject, in history and bibli- 
ography as well as in chemistry and agronomy, the essential qualities 
of research, the motive which inspires it, the attitude of mind which 
controls it, and the qualifications in the individual which make for 
success.” 

The course was well attended, and while admittedly an experiment 
seemed to demonstrate quite conclusively the practicability of this 
sort of instruction, although no instances have been reported of its 
equivalent having been offered subsequently elsewhere. Of late there 
have appeared, however, a number of books with much the same 
purpose. Some of these have been intended primarily for workers in 
sociology or other specialized branches, but at least one has embraced 
the field as a whole. This book, entitled How to Do Eesearch Work, 
has been written, it is announced, “ primarily to provide the research 
worker with a method of procedure from the beginning to the end 
of a research undertaking.” 
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As an indication of the scope of the book and of the author’s treat- 
ment of the subject, it may be mentioned that this entire process is 
divided into 15 steps, of which 9 precede the actual collecting of 
the data and 5 deal with their subsequent utilization. Over half 
of the 139 pages which the book contains are devoted to a dis- 
cussion of such preliminaries as surveying the field, developing a 
bibliogi'aphy, formulating or defining the problem, determining the 
data required, and ascertaining their availability. While the author 
disclaims any l>clief that it is possible to “ formulate any rigid 
theory of procedure which shall be correct regardless of actual con- 
ditions in practical fields of research,” he has striven to “clarify 
the fundamentals of all reseach mol hods,” hoping that even to those 
already familiar with reseach procedure (he undertakings may offer 
suggestions foj' improved methods and new \iew’points. A more 
detailed summary of the book is presented elsewhere in this issue. 

The revival of interest in research is a matter of considerable im- 
j)ortance to every scientific worker whatever may be his specializa- 
tion. While pure research may not directly repel the corn borer 
or improve orcharding jjraclice or increase the, yield of milk or corn, 
it may ultimately lead to results no less tangible and substantial. 
The increasing popular realization of these things is in itself en- 
couraging, and it may be that the movement now apparently getting 
under way will result in further developments of broad potential 
significance. 
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Lectures ou certain aspects of biochemistry, H. H. Dale, J. 0. Drummond, 
L. J. Henderson, and A. V. Hiil (London: Vniv. London Press, 1926, pp, 
VIII+SIS, pi. J, figs. 20). — ^This volume consists of a series of lectures given at 
the University of London during the summer term of 1925 as follows: 

Lectures by H. Dale on The Chemical Control of Certain Bodily Functions, 
including The Control of the Circulation in the Capillary Blood Vessels, Active 
Principles of the Pituitary Body, and The Pancreas and Insulin; lectures by 
J. C. Drummond, on Modern Views on the Mechanisms of Biological Oxida- 
tions, Certain Aspects of the Role of I*hosphates in the Cell, and The Vitamins ; 
three lectures by L. J. Henderson on Blood and Circulation from the Stand- 
point of Physical Chemistry; and lectures by A. V. Hill on The Physical En- 
vironment of the Living Cell and Lactic Acid as the Keystone of Muscular 
Activity. 

Colloid symposium monograph, [IV], edited by H. B. Weiseb (New York: 
Chem. Catalog Co,, 1926, vol. If, pp, 318, figs. 126). — This volume contains the 
24 papers which were presented at the Fourth National Symposium on (Colloid 
Chemistry held at Cambridge, Mass., June 23-25, 1926. Of particular interest is 
the opening pai)er entitled A Survey of the Main I'rinciples of Colloid Science, 
by J. W. McBain of the University of Bristol, England, the foreign guest of 
honor at the symposium. The third symposium has been noted previously 
(E. S. R., 54, p. 802). 

Practical agricultural chemistry. — Quantitative analysis, H. Wiessmann 
(AgrikuUurchemisches Praktiknm. Quavititaiive Analyse. Jierhn: Paul Parey, 
1926, pp. lX+329, figs, .95).— This laboratory manual of quantitative agricul- 
tural chemistry requires no preliminary training in quantitative analysis, the 
general principles of which are discussed briefly in the opening sections on 
gravimetric and volumetric analysis, with si)ecial reference to fertilizers. 
These are followed by sections on the analysis of crops, manures, feeding 
stuffs, milk, and soils. 

The use of collodion sacks in obtaining clear soil e-Ytracts for the deter- 
mination of the w^ater-soluble constituents, W. H. Pjekke and F. W. Parker 
(Soil Sd., 23 (1921), No. 1, pp. 13-32). — In this contribution from the Alabama 
Experiment Station, the advantages and disadvantages of different methods of 
obtaining clear .soil extracts are discussed, and a detailed study is rei)orted 
of the dialysis method with reference to the best lec'hnique for preparing the 
collodion sacks and tlie extracts, the time necessary for establishing equilibrium 
between the solution inside and outside the sacks, and the use of the method 
in determinations of the H-ion concentration, nitrate nitrogen, phosphorus, 
and calcium of soil extracts. 

In the preparation of the sacks, Loeb’s procedure (E. S. R., 54, p. 108) was 
used, with slight modifications. It was found possible to make 20 sacks in an 
hour and to use the sacks several times. 

The time required for equilibrium was found to depend upon the kind of 
ion and the kind and amount of shaking. For readily soluble ions such as 
408 
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hydrogen, chlorine, and nitrate two hours of shaking of tlie flask in a drawer- 
type shaker or 18 hours standing with occasional shaking by hand were found 
to establish complete equilibrium. For more difficultly soluble ions such as 
phosphate, calcium, and potassium an arbitrary time of 18 hours of standing 
with hand shaking of the flasks once every hour during the day is recommended. 

A comparison of the results obtained in H-ion concentration determinations 
of soil extracts prepared by the collodion sack method, of filtered soil extracts 
determined by the colorimetric method, and of soil suspensions determined by 
the electrometric method showed good agreement 

In the nitrogen determinations a comparison was made between soil extracts 
jirepared by dialysis, modified suction filtering, and flocculation by the Harper 
method (E. S. R., 51, p. 111). The results showed good agreement except that 
the flocculation method gave iK)or checks. The use of flocculations was found 
to necessitate the making of a nitrate determination on the reagents, while the 
filtration method was open to the possibility of loss of nitrates through absorp- 
tion. The collodion sack method eliminated both of these sources of error. 
Adsorption of color in the extracts by the carbon black “ G Elf was found 
not to affect the nitrate nitrogen ccmtent of the extract. 

In the phosphorus and calcium determinations, the collodion sack 
method and the suction filter method gave extracts of practically the same 
concentration. 

“ It is evident from these studies that the collodion sack method is not only 
adaptable to the securing of extracts for determinations of H-iou concentra- 
tion, of nitrates, and of w^ater-soluble phosphorus and calcium, but also that it 
^hould be equally well adapted for use when any of the other water-soluble 
constituents of the .soil are to be determined. Not only does it furnish large 
amounts of clear extract from which all water-soluble esmstiluents can be 
determined by even the most exacting colorimetric methods, but also its use 
is simple.” 

The composition of mesquite gum; the isolation of d-galactose and 
Narabinose, K. Anderson ami L, Sands (Jour. Amer. Chem. Soc., J^S (1926), 
No. 12, pp. . — Further studies ou the comiwsition of mesquite gum 

(E. S. R., 55, p. 10) are rer»orted By .successive hydrolysis with sulfuric acid 
ill 4 per cent cunceiitratioii at 80° C. and 3 per cent concentration in the auto- 
clave or boiling water bath, ?-arabinose was obtained to the extent of 50.7 
ptT cent, d-galactose 18.7 per cent, and an aldehyde acid belonging to the 
glucuronic acid gi'oup 13 iH^r cent of the gum These products, together with 
rhe moisture, ash, and a small amount of nitrogiuious material, accounted for 
nearly all of the gum. 

Vitamins and other constituents of grape-fruit rind, S. G. Willimott and 
F. WoKEs (Biochem. Jour., 20 (1926), No. 6, pp. t299~JS05, figs. S ). — Data are 
reported on the composition of the rind of ripe West Indian grapefruit and 
on the content of vitamins A and B in the flavedo (outer rind) and rind oil. 

The flavedo, which constitutes from 4 to 5 per cent of the total weight of 
the grapefruit, had a moisture content of from 70 to 75 per cent as determined 
by drying at 40° C. The H-ion concentration of both flavedo and albedo 
(inner rind) ranged from pH 4.3 to 4.6 and of the juice from pH 5.1 to 5.2. 
An extract of the fresh flavedo in 90 per cent alcohol gave the following results 
on analysis: pH 4.4, specific gravity at 15° 0.9497, total solids 5.74 per cent, 
reducing sugar 2.8 per cent, and total sugar after hydrolysis at 40** 3.6 per cent. 

In the vitamin A experiments, which were conducted on only three rats, the 
Hopkins basal vitamin A-free diet was used, with vitamin D supplied by 
direct irradiation of the animals. The addition to the basal diet of 0.5 gm. 
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dally at finely minced fresh fiavedo caused a resumption of growth at a slow 
rate for a short period. When growth had again ceased an equivalent quantity 
of SO per cent alcoholic extract was fed, with a slight and temporary resumption 
of growth. It was concluded that the liavedo contains a small amount of A. 
The oil extracted from the fresh rind was found to contain only slight traces 
of A. The fiavedo proved to be quite rich in vitamin B when tested by methods 
used in the previous study of the vitamin B content of lemon rind (E, S. K.» 
55, p. 593). An amount of 0.5 gm. daily brought about vigorous resumption 
of growth, but the 90 per cent alcohol extract did not have so pronounced an 
effect This was thought to indicate that the alcohol had not completely 
extracted the vitamin B frojn the rind. 

The fiavedo was found to give a strung i)eroxidase reaction, which may pos- 
sibly account for its small content of vitamin A 

Antineuritic vitamin [trans. titlej, B. C. l\ Janskn and W. F. Donath 
(Chem, Weckhh, 2S (1926), No. 16, pp. 201-203; Eng, ahs., p. 203).— In this 
study of the antineuritic vitamin content of rice bran, with attemjds at its 
isolation, tropical singing birds (Munia niaja) were used to test the potency 
of the various preparations as recommended in a previous paper (E. 8. R., 44, 
p. 171). 

The bran was extracted in portions oi 100 to 250 kg at an acidity giving a 
final H-ion concentration of the extract of aimut pll 4. Attempts at purifica- 
tion by precipitation with mercuric sulfate, phosphotuugstic acid, etc , were 
unsuccessful, but on treatment with acid clay, a form of fuller's earth, about 
80 per cent of the vitamin was adsorbed. The active material was set free with 
barium hydroxide and further purified with iiorit, which removed some of the 
impurities but did not precipitate the vitamin. From 3 to 4 gin, of a semi- 
crystalline residue was obtained as the final product from 100 kg. of bran. 
This substance did not reduce Fehling's solution evmi after hydrolysis, and 
contained from 10 to 11.5 per cent of nitrogen. About 0.05 mg. per day was 
sufficient to protect the birds against polyneuritis for from 15 to 20 days. 

Effects of various agents on colour tests for vitamin A, S. G. Willimott, 
T. Moobe, and F, Wokes (Biochem. Jour., 20 (1926), No. 6, pp. 1292-1298, 
fig. 1). — On further examination the Fearon pyrogallol test for vitamin A (E. 8. 
R., 55, p. 712), at first thought to be specific for this vitamin (E. 8. R., 50, p. 
112), has been demonstrated to be unreliable. Cod-liver oli sulfonated by treat- 
ment with concentrated sulfuric acid was found to give positive results with 
the Fearon reagent but negative with all of the other color reagents proposed. 
Biological tests conducted with the sulfonated oil showed It to be devoid of 
vitamin A, Similarly, cod-liver oil after treatment with phosphorus i)entoxide 
still gave the Fearon but not the other color tests. Cod-liver oil exposed to 
irradiation for varying lengths of time gave negative results with arsenic tri- 
chloride and antimony trichloride after irradiation for IV^ lamrs, but positive 
with the Fearon reagent after over 3% hours. Arsenic trichloride and anti- 
mony trichloride gave parallel results at different stages of the destruction of 
vitamin A by irradiation. Of the two, the antimony trichloride testis recom- 
mended as the more suitable in that the color persists a little longer. In either 
case it is recommended that the readings be made not more than 30 seconds 
after mixing. Absolute dryness of the chloroform is considered essential. 

A critical study of colour tests suggested for vitamin A, O. Rosenheim 
and T. A Websteb (Lamct [London^, 1926, II, No. 16, pp. 806, 807). ^In 
this brief report of a comparison of the Bosenheim-Drummond arsenic tricho- 
ride (E. S. R., 56, p. 307) or the Carr and Price antimony trichloride test for 
vitamin A (E. S. R., 66, p. 10) with the Fearon pyrogaUol test (E. B. R., 65, p. 
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712), evidence is presented along chemical and biological lines that the Fearon 
test Is not related to vitamin A. 

The unsaponifiable fractions of active oils gave the arsenic trichloride or 
antimony trichloride test with increased Intensity but negative pyrogallol tests. 
The liver oils of birds and mammals also gave positive tests with antimony 
trichloride and negative with pyrogallol, while some body fats gave negative 
tests with antimony trichloride and positive with pyrogallol. 

In the biological tests sardine oil was ineffective as a source of vitamin A 
in growth experiments on rats, although giving a pyrogallol test as i)ronounced 
as cod-liver oil. Pig-liver fat gave results with antimony trichloride, and 
feeding tests showed it to possess a high content of vitamin A but a negative 
test with the Fearon reagent. 

Incidentally attention is called to the possibility of using the peroxide test 
in connection with other tests when judging the value of cod-liver oil as a 
source of vitamin A. An old sample of cod-liver oil reacting negatively to 
the arsenic trichloride and growth tests was found to give a strong peroxide 
reaction. The authors stale in conclu^don that it is suri)rising that the knowl- 
edge of the destructive action of both light and air on vitamin A has not 
led to the more extensive use of small brown glass bottles for the distribution 
of cod-liver oil. 

The nature of Fearon ’s colour reaction and its non-specificity for vita- 
min A, O. Rosenheim and T. A. Websteb {Biochern. Jour,, 20 {1926), No. 6, 
pp. 1842-1345). — Essentially noted above. 

The antirachitic vitamin 1) of cod-liver oil, S. G. Wilt-imott and F. Wokes 
(Pharm. Jour, and Pharm, [Lon Jon], 4> 63 (1926), Nofi, 3285, pp, 473-4^6; 

3280, pp. 495-^497, Jgs. 2; 3281, pp 521-524, lUh i).— This paper consists of a 
survey and critical discu.ssion of the literature on the fat-sol uhle vitamins 
A and D, particularly as regards methods for their determination, with com- 
ments from the authors’ experience. 

Til their opinion one of the most satisfactory sources of vitamin A uncon- 
taminated by vitamin D is an acetone-ether extract of dried spinach which is 
said to contain from 200 to aOO times ns mu('h vitamin A as fresh spinach 
and to be practically devoid of vitamin D. Materials suggested as sources of 
vitamin D free from A are irradiated cholesterol and the vitamin D concentrate 
of cod-liver oil iireimred by the methnd described by Zucker (B. S. R., 49, 
p ()0<S). The various color tests for vitamin A are criticized on account of the 
fact that as yet they have been ti^sted chiefly on cod-liver oil (a mixture of 
vitamins A and D), rather than on pure vitamin preparations, and because of 
the evanescence of the col<n’. To overcome the latter difliculty, the authors 
recommend the use of stabilizing agents such as resorcinol. In considering 
tests for the quantitative determination of vitamin 1), the McCollum line test 
is criticized as requiring considerable time, skill, and pathological exiierience 
for its successful application. The nudhod employed by Luce (E, S. R., f)2, 
p. 277) is considered unsatisfactory on account of confusion between the 
growth-promoting and antirachitic values. It appears to us that the only 
sound technique for estimating vitamin I) is one based on definite pathological 
changes which have been proved exixiriineiitally to be due to absence of that 
vitamin only. These specific pathological changes must he ascertained by 
feeding rats on a diet deficient in vitamin D only, and containing the other 
thix^e vitamins, A, B, and C,” It is emphasized that in such a method 
attention should be paid to the Ca : F ratio of the diet, a suggested optimum 
tor which is 1.4 to 1.6. 

The possibility of using for the determination of vitamin D the absorption 
of calcium from the intestine as measured by the leaction of the intestine is 
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discussed at considerable length, A repetition of the work of Zucker and his 
associates (B. S. R., 49, p. 05) has been undertaken, preliminary results of 
which are thought to Indicate that in rachitic animals the relations between the 
pH of the feces, the calcium balance, and the condition of the animal in regard 
to rickets are much more complicated than would appear from Zucker’s work. 

A bibliography of 94 titles is appended. 

A rapid and reliable test for vitamin D, H. Jephcoti' and A. L. Bacha- 
BACH (Biochem. Jour., 20 (1926), Ko. 6, pp. 1851-1355, figs. ^). — The test de- 
scribed was suggested by the observation of Zucker and Matzner (B. S. R,, 51, 
p. 464) that the H-ion concentration of the feces of rats on a rachitic diet 
is on the alkaline side of neutrality, but is rapidly changed to the acid side 
on the administration of antirachitic substances or by irradiation. The tech- 
nique for the test is as follows : 

Inbred white rats from 20 to 40 days old and weighing from 40 to 60 gm. 
are fed ad libitum on the Zucker diet 401 composed of patent flour 85, powdered 
egg albumin 10, calcium lactate 2.8, ferric citrate 0.2, and sodium chloride 2 
per cent, with the addition of from 2 to 8 gm. of fresh spinach daily as a 
source of vitamins A and B. Tlie cages used have false bottoms consisting of 
zinc screens of such a mesh as to allow passage of concentrated food but not 
of feces. The feces are collected daily, weighed, taken up in water to make 
a 2 per cent suvspension, and after thorough shaking poured through loose wads 
of cotton into hydrogen electrodes of the rocking tyi)e for electrometric deter- 
minations of the H-ion concentration. The determinations are made every 3 
or 4 days until the susi)ension is definitely alkaline, and then more frequently 
until two consecutive readings give a value of pH 7.3 or more. The material 
to be tested for vitamin D Is then administered to the rats, and after 2 or 3 
days daily determinations are made of the feces until two consecutive readings 
give a value of pH 6.7 or less. The quantity of antirachitic substance necessary 
to produce the change is considered an antirachitic unit. 

It is stated that since the test was first adopted over 280 groups of 4 animals 
each have been tested, with the development of pH values above 7 in from 10 
to 15 days and maintenance of this level as long as the rachitic diet was being 
f(Hl. The administration of substances without antirachitic effect did not alter 
the pH values, but samples of cod-liver oil and irradiated cholesterol known 
to have definite calcifying properties brought about a prompt reduction in the 
pH of the feces, as did irradiation. 

Although it is admitted that similar effects have been produced by the use 
of acid substances or by diminishing the calcium-phosphorus ratio of the diet, 
it is thought that this does not detract from the usefulness of the test for 
substances of known origin such us cod-liver oil extracts. 

Betermination of fat in malted milk, E. S. Hose (Amer, Jour. Pharm., 98 
(1926), No. 11, pp. 595, 596 ). — Following the trial of various methods of deter- 
mining fat in malted milk, the author recommends the following modification 
of the Werner-Schmid method : 

A sample weighing from 0.5 to 1 gm. is emulsified with 5 cc. of hot water 
in a large test tube and then heated with 10 cc. of concentrated hydrochloric 
acid in a water bath for 5 minutes. After cooling, the mixture is shaken for 
2 minutes with from 25 to 30 cc. of a mixture of U. S. P. benzin 2 parts and 
washed ether 1 part. To avoid loss of liquid through the escape of vapor 
during shaking, the tube is fitted with a cork stopper containing a piece of glass 
tubing about 4 In. long bent at a right angle and attached to a short piece of 
rubber tubing. During the shaking the rubber tube is closed with the fingers 
except occasionally when the liquid is allowed to flow back into the test tube 
by releasing the pressure. After the shaking the rubber tube is removed, the 
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b6Et tub& and stopper are washed with a few cubic centimeters of the 
extraction mixture, and the extract removed by blowing on a dry filter into a 
tared flask. The whole process is repeated twice, after which the benzln and 
ether are removed from the combined extracts by distillation, and the flask is 
dried to constant weight in an oven at 95 to 100“ C. 

Cider-making trials for the season 1924-25, O. Grove {Vniv. Bristol, 
Apr. and Hort, Research Sta. Ann. Rpt., 1925, pp. Washing of all 

apples to be usgd in cider making is recommended, and a simple contrivance 
for continuous wasliing and conducting the apples to the mill is described. 
The washing not only removes the dirt and debris, but automatically eliminates 
badly decayed apples which sink to the bottom of the vat, while the sound 
apples i^t. 

The awantagcs an<l disadvantages of pasteurizing cider and inoculating it 
with a pure culture of yeast instead of allowing it to ferment naturally are 
discussed, and a new tyiie of i^asteurizing apparatus, consisting of a preheater 
and pasteurizer proper, is described. In this the cold juice entering and the 
warm juice leaving the pasteurizer pass through alternating coils, by means of 
which the pasteurized juice leaves the apparatus cold and the cold juice 
])ecomes partly heated before entering the pasteurizer, wdiere very little steam 
is needed to maintain the required temperature of 70° C. (158° F.). 

The principal advantages of pasteurization are considered to be the destruc- 
tion of harmful organisms and a slowing dowm of the rate of fermentation after 
inoculation. Possible disadvantages are changes in the flavor of the juice 
resulting from the heating and the cost of the treatment. The only difference 
in flavor is said to be a slight lack of freshness which is diflicult to detect. The 
('ost of the pro<*ess with the particular tyi)e of pasteurizer used Is estimated to 
be very low. 

Theory and practice in processing, (1 G Pall {(Uinner, 6^ (1921), No. 5, 
pp. 21-52, figs. 2). — An attempt to interpret to the commercial canner the 
significance and application of the results obtained in studies of the' heat resist- 
an<*e of bacteria and the rate of lu'at i^enet ration in canned foods. 

Pickle fcrinentaiion, F. W, Tanner (Canning Age, 7 (1926), Nos. 2, pp. 
121-123; 3, pp. 353-xi56). — This is a discussion of the processes involved in the 
curing or fermentation of cuciimh(*r pickles under factory conditions, of the 
chemical changes taking place in muinal fermentation and in the deterioration 
of brine pickles, and of improvements in the usual processes by means of which 
spoilage may be reduced. The suggestions include the use of desirable bacteria 
as starters, the proper care of empty tanks and barrels, and the preservation 
and control of the acidity of the brine. 

On the refrigeration and prc'servatloii of fish. — The first report [trans. 
title], Z. 0(jURA and K. Fujikawa {ChoscJi Fishery F.vpt. Sta. Bui. 1 (1925), 
pp. 8-\-3-\-162, pis. 3, figs. 12: ling, abs , pp. 8). — This rei)ort of an investigation 
of the practical)ility of brine freezing as a method of preserving fish includes 
a description of the freezing apparatus used and data on the factors affecting 
the speed of freezing of the fish and the length of time the fish remain frozen 
during transportation, on the comparative value of brine freezing and cracked 
ice and ice water preservation as determined by chemical analyses of the fish, 
on the extent of salt penetration during the freezing process, and on the physi- 
cal changes taking place in the fish during freezing and thawing. 

METEOEOIOGY 

The dependence of yield of crops in Prussia on precipitation and tem- 
perature [trans. title], E. Less (Landw. Jahrh., 64 (1926), No. 2, pp. 241-^96, 
fiffs. 24 ).— The relation of yield of wheat, rye, barley, oats, potatoes, clover, 
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alfalfa, and meadow hay to precipitation and temperature in different parts of 
Prussia during the 15 years 189^1018 is dealt with in 3-year periods and with 
reference to seasonal variations. The studies indicate that under the usual 
climatic conditions prevailing In Prussia the yield of these crops is more 
obviously dependent upon precipitation than upon temperature during the 
growing season as well as i^receding it. Incidentally, it was observed that 
variations in solar radiation did not api)ear to be of very great importance. 

Balnfali interception by plants, J. Phillips {Nature [Lo/i(JjOn], US {192G), 
No, 2980y pp. 837, 838). — The work of Marlotb, De Forest (E, S. R., 50, p. 315), 
and Horton (E. S. R., 42, p. 817) on this subject is briefly referred to. The 
author concludes from bis own iiivestigalioiis that there is a decided inter- 
ception loss due to plant cover, especially with tine rains. 

A dew-graph areometer [trans. title], P. I. Andkianov (Nauch. Agron. 
Zhur, (Jour, Landto. Wiss.), 3 (1926), No. JO, pp. 661-J)6S, figs. 3; Fug. abs., 
p. 663). — modification of the dew areometer previously noted (E. S. R., 54, 
p. 13) is described, and observations with it at the Meteorological Observatory 
of Moscow are reported. The maximum dew during May to July was re<‘orded 
one hour after sunrise. This was maintained for one hour, then rapid evapora- 
tion took place. 

Forecasting spring weather from plienological data, I. L). Margapy 
(Quart. Jour. Roy. Met. Soe. [London], 32 (1926), No. 220, p. This is a 

brief preliminary note on forecasts based on the Marsham plienological observa- 
tions on seven selected plants during January-May, comparing the forecasts 
with actual results. It is stated that the forecast for the spring of 1920 merely 
suggested that it would be “ rather mild and (MU-ly,” which i>rov(‘<l to be 
‘\somewhat of an understatement'’ The plienological data are stated to point 
to a cold and late spring in 1927. 

Climatological data for the United States by sections, [September— 
October^ 1026] (U. S. Dept. Apr., Weather Bur. Vlimat, Data, 13 (1926), 
Nos. 9, pp. [1.90], pl8. i, figs. 2; 10, pp. [t95], pis. i, figs. 2) — These numbers 
contain brief summaries and detailed tabular statements of climatological data 
for each State for Scptenib(*r and October, 1920. 

Meteorological observations at the Ma.ssachusctis Agricultural Experi- 
ment Station, J, E. Ostrandkr and W. H. Parkin (Massachusetts Hta. Met. 
Buis. J^55-i56 (1926), pp. 4 each). — The usual summai’ies are given of observa- 
tions at Amherst, Mass., during November and December, 1920. The De- 
cember number gives an annual summary, from which llie fdlowing data are 
taken : 

Mean pressure 29.981 in.; mean (hourly) temperature 45" F, highest KK)" 
July 22, lowest —10'’ Dc'ceinbor 27 ; total prccii»itation 40,92 in., snowfall 70 in. ; 
cloudlnes.s 2,274 hours; bright sunshine 2,188 hours (49 per cent) ; prevailing 
direction of wind, west ; total movement 49,840 miles, maximum daily 441 miles 
November 10 ; last frost in spring May 6, first in fall September 24 ; last snow 
April 27, first November 9. 
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Review of German literature on soil science and plant physiology in 

1925 (Soil Set., 22 (1926), No. 3, pp. 213-219) .—A list of 38 abstracts Is 
presented. 

Methods of practical application of research on soil physics, A. Nostitz 
(Intematl. Rev. Sci. and Pract. Agi\ [Rome], n. ser., 4 (1926), No. 1, pp. 38-42, 
figs. 3).-— In a contribution from the Technical High School of Munich methods 
for the practical interpretation of the results of physical studies of soils are 
outlined. 
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The relation of light to soil moisture phenomena, L. B. Linfoed {Soil Sot, 
22 {1926) f No, 3f pp, 238-^252^ figs. 6 ). — Studies conducted at the Utah Experi- 
ment Station showed that soils at the moisture content corresponding to the 
hygroscopic coefficient will continue to absorb large amounts of water when 
exxK)sed to a saturated atmosphere in a dark constant temperature chamber. 
The amount that the soil will absorb is in excess of the moisture content at 
the wilting coefficient. The equilibrium ]K)int reached under any but iso- 
thermal conditions was found to be a function of the light intensity in the 
apparatus containing the soil. Laboratory light was sufficiently intense to 
cause serious differences in temi>crature between transparent and dark bodies. 

A theoretical discussion of the problem is also presented. 

Some observations upon the effect of the size of the container upon the 
capillary rise of water through soil columns, II. A. Wadsworth and A. 
Smith {Soil Sci., 22 {1926), No, 3, pp. 199-211, lujs. —Studies conducted at 
the California Expioiinent Station are reported in which evidence was obtained 
that the extemt of (*apillary rise through soil masses from a free water table is 
affected by the cross sectional area of tlie column under consideration. In 
general large columns showed a greater rise after a given time than did small 
columns. 

The results are taken to indicate that the size of the container is of greatest 
imiK)rtance in columns with a cross sectional area of less than 25 sq. in. Inten- 
sive soil moisture samples indicate that ther(‘ is no uniform distribution of 
moisture throughout the length of the capillary columns. 

A point or zone of maximum moisture content was found at an appri^ciahle 
distance above the water table. Some evidence was obtained that in columns of 
small (TOSS sectional areas the distamv of this zone of maximum moisture 
eontent above the water h vel varies with the size of the eoliinm, being greater 
as the columns become larg(‘r. Wlnai the cross sectional areas of the columns 
l)ecame greater than a!)out 1C sq. in. furl her incr("as(‘s in size did not affect the 
relative position of this zone of maximum moisture content. 

Moisture surntdes taken at various points in the same horizontal plane within 
the column indicated a fairly uniform and consistent moisture content at all 
points. No experimental evideii(*e was obtained to support the belief that the 
upward rise as indicated through the glassed fa(‘e of a capillary column is not 
indicative of the rise within the whole soil mass. 

Investigations into the resistance of sandy soils to wetting, K. Albert 
and M. Kohn (InfernatJ. Rcr. Sci. and PracL Apr. I Rome], n. scr., i {1926), 
No. 2, pp. S12~318).-~^tmVies conducted at the Soil Science Institute of the 
Eberswalde Forestry High School are briefly reported which indicate that the 
vegetable humus coverings of thg grains of soil play, at least in many cases, a 
decisive part in the salurability of the soil concerned. 

The relation between the electrokinotic l)ehavior and the base exchange 
capacity of soil colloids, S. Mattson {Jotir. Amer. Soc. Apron., 18 {1926), 
No, 6, pp, ^58-J^70, figs. 5) —Studies conducted by the U. S. I>. A. Bureau of 
Soils showed the existence of a relationship between the electrokinetic be- 
havior, the base exchange capacity, and the couqwsition of soil colloids. The 
quantities of methylene blue re(iuired to neutralize the negative charge of 
different soil colloids corrosimnded closely to tlie total contents of exchangeable 
bases. 

The charge on the soil colloids varied mark(*dly according to the kind of 
exchangeable base present. When a given colloid was saturiited with sodium, 
the charge was much higher than when saturated with calcium. When the 
exchangeable bases were replaced by the methylene blue cation, the colloids 
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became isoelectiric. Tlie contents of exchangeable bases and the quantities 
of luethylene blue required to neutralize the negative charge of the various 

soil colloids paralleled the — — - ratios. 

AljOs+FeaOa 

Base exchange in soil colloids and the availability of exchangeable 
calcium in different soils, F. W. Pakkeb and W. W. Pate (Jour, Amer, Soc, 
Affron., 18 (1926) j No, 6, pp, 470-4^2). — Studies conducted at the Alabama Ex- 
'periment Station are reported, the purpose of which was to determine (1) the 
excliangeable base content of the colloidal and noncolloidal soil constituents, 
(2) the relation between the chemical composition of soil colloids and their 
c»ontent of exchangeable base, (3) the influence of the nature of the exchange* 
able base on soil properties, and (4) the availability of exchangeable calcium 
in different soils. 

It was found that all of the exchangeable base in a soil is in the colloidal 
material. It was iK)ssihle to determine the colloid content in this soil by the 
ratio method, using base exchange data. There was a good correlation 
between the Si02/Rj03 ratio of soil colloids and their content of exchangeable 
base. Colloids having a high ratio were high in exchangeable base. 

The nature of the exchangeable base was found to influence the heat of 
wetting and the absorption of water by the soil. Soils saturated with monova- 
lent bases had a lower heat of wetting and, wdth the exception of vsodium, 
absorbed less water than soils saturated with divalent bases. The (‘xchange- 
able calcium in soils liaving a high Il-ion concentration was found to have 
a low availability while that of calcium in noiiacid soils was bi^ali. 

The effect of the nature of the exchangeable bases upon the retention 
of anions by soils, C, H. Spukway (Jour, A7)ier. ^oc. Agnm., /8 (1920), No. 0, 
pp. 4^7-515, figs. 4 )- — Studies conducted at the IMichigan Experiment Station 
are reported from which tlie conclusion is drawn that of the many soil factors 
influencing the fixation of anions, the kind and quantity of base, the ratio of 
base to base and of base to acid, and the degree of hydrolysis and ionization 
of both soil bases and soil acids are of great importance. 

The influence of electrolytes on the absorption of hydrogen ions, B. 
Aaenio (Internatl. Rev. Sci. aud Fraet, Agr. [Rome], ri. .vcr., 4 (i,926*), No. 7, 
pp. 31-37, figs. 4 )- — Studies are reported which showed that the electrolytes 
potassium chloride and calcium chloride can not expel II ions from clay. It 
was observed that the ix)tassium chloride solution causes an inen^ase in the 
acidity of the soil solution as compared with pure water solutions. This is 
attributed to the interchange of the potassium ions with aluminum ions and 
the consequent hydrolysis of the resulting aluminum compounds. It was also 
found that if the ions absorbed in a soil are to be determined, an acid must 
be used, because the H ions very strongly displace other ions. 

The influence of electrolytes on different types of suspensions of clay, 
P. WiTYK (Internatl. Rev. Sci. and Pravt. Agr, [Rome], n. ser., 4 (1920), No. 1, 
pp. 4 ^'-^^)- — ^A detailed rep(»rt of a higlily technical stud> of the influence of 
electrolytes on different types of clay suspensions is presented. 

No conclusions are drawn beyond the fact that the results point to the very 
great importance of lime in agricultural practice, especially in districts in 
which the amount of rainfall exceeds the evaiioratioii and from which a certain 
amount of electrolytes, including calcium, is removed from the upper level of 
the soil and carried into the lower levels. It was found that when the soil 
has a high lime content the carbonic acid present possesses almost the same 
properties as sulfuric acid. Consequently in these cases the carbonic acid 
set free from the roots of the plants can cause flocculation of the finest soil 
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particles and Improve the physical qualities, provided no other factors have 
a retarding influence on the development of the plants. If, however, the 
lime content of tlie soil is not great then gypsum may become of considerable 
importance, since in comparatively small concentrations it can cause flocculation 
of the finest soil particles. 

Reciprocal repression by calcic and magnesic additions in surface soil, 
W. H. MacIntire {Jour. Amor. tioc. Agron., 18 {1926), No. 6, pp. 482-497, 
figs. 4). — Studies conducted at the Tennessee Experiment Station are reported 
from which the conclusion is drawn that solutions of calcium or magnesium 
bicarbonates wdll not effect reciprocal interchange as measured by the loss of 
soluble salts, irrespective of the preponderaiu'e of either in soils ; nor will 
potassium be replaced by neutral salts of either (^alcium or magnesium if an 
appreciable quantity of the bicarbonate of either is present. The results indi- 
cate that the presence of an added excess of either bicarbonate will result in 
a repression of the hydrolysis of the native content of the other bicarbonate. 

The absorption of iron by soils, II. C. Doynk and C. G. T. Morison {Soil 
Sci.j 22 {1926), No. S, pp. 163-173, figs. 2) — Studies conducted at the University 
of Oxford, England, are reported, the jmrpose of which was to show (1) the 
extent to which iron is removed from solution by various soils, and (2) the 
soil constituents which are concerneil in the removal. 

The absoriitioii of iron by 18 air-dried soils in contact with a ferric chloride 
solution was (hdermiriod. Of these soils there were three which showed com- 
plete removal of the iron from tin* solution usi‘d, and all these contained con- 
siderable quantities of calcium carbonate. The re.^ults sinewed, how’ever, that 
although calcium carbonate is an appreciable and imiiorlant factor in the 
absorption of iron other factors such as the gross amount and activity of clay 
and ferric oxide and organic matter contents also contribute. 

The conclusion is draw'n that the ab.sorption of iron by the clay fraction of 
a soil can be attributed chietly to th(‘ (dtect of exchangeable bases in producing 
colloidal ferric hydroxide from the solution of ferric chloride by neutralizing 
the a(*id formed by hydrolj^sis, and that this ferric hydroxide effects a mutual 
flocculation with the clay. It is considered probable that the ferric hydroxide 
gel in the sandy loam soils tested absorbs iron in the same manner as does tlu‘ 
clay fraction. The results also indicate that organi(* matter apparently is a 
factor in the absorption (»f iron, partly because of the auiouiit of exchangeable 
bases held. 

The iron-absorbing powders of soils showed an increase as the weight of 
calcium carbonate warn increased, so that as soon as any additional ferric 
hydroxide was formed it wais immediately reniovcil by the colloidal material 
in the soil. On increasing the quantities of added calcium carbonate the soil 
suspensions became more and mort* turbid up to the point where all the iron 
was absorbed, when a very complete and extraordinarily rapid flocculation took 
place. As the concimtrations of iron in the solution diminished, the power of 
the soil to remove iron apparently dei'reased. 

Soil survey of Lake County, Florida, A. E. Taylor et al. {U. S. Depi. 
Agr., Adv. Sheets Field Opcr. Bur. Soils, 1923, pp. Ill ^01-439, pis. 4, fiff- h 
maps This survey, made in cooi)eratlon wdtli the Florida Department of 
Agriculture, deals with the soils of an area of (549,000 acres lying in the Lake 
Region of central Florida. The county embraces three topographic divisions, 
namely, the rolling upland in the southern portion ; the flatwoods in the extreme 
southern, southwestern, extreme eastern, and northeastern parts; and the 
undulating to gently rolling uplands in the remaining sections. The drainage 
of the flatwoods Is poor, and that of the rolling and undulating to gently 
rolling uplands Is good. 
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The poorly drained soils have dark colored surfaces, comparatively thick 
organic layers, and gray subsoils, whereas the well drained soils are featured 
by gray surfaces, comparatively thin organic layers, and yellowish gray, yellow, 
and brown subsoils. The soils vary in texture from loose sands to clay loams 
and peat, but types of fine sand texture predominate. Including swamp, water 
and grass, peaty muck, peat, and shell mounds, 20 soil tyi)es of 11 series are 
mapped, of which the Norfolk and Leon fine sands cover 23.7 and 14.8 per cent 
of the area, respectively. 

A list of the common and scientific names of characteristic plants found in 
the county and of various soil tyr)es on which they are usually found is 
appended. 

Soil survey of Bibb County, Georgia, S. W. Phillipb et al. (C7. S. Dept. 
Agr., Adv. Sheets Field Oper. Bur. Soils, 1922, pp. 111-^108^-1120, fig. 1, 
map 1 ). — This survey, made in cooperation witli the Georgia State College of 
Agi’iculture, deals with the soils of an area of 1(>0,000 acres lying in the Pied- 
mont Plateau and the Coastal Plain in central Georgia. The topographic fea- 
tures include rolling to hilly uplands, terraces, and bottoms that are narrow 
in the Piedmont section. The uplands are well drained with the exception of 
some sinks in the southern part of the county, while the bottoms are subject 
to overflow. 

The heavy red lands of the northern part and the light sandy soils of the 
southern part are the two distinct classes of soils in the county. Including 
meadow, 19 soil types of 15 series are mai)p(‘d, of winch the Norfolk and 
Wilkes sandy loams, the (k)ngaree silty clay loam, the ('ecil clay loam, and 
the Norfolk sand cover 15.7, 14.2, 13.5, 10.9, and 10 5 per cent of the area, 
respectively. Chemical analyses of some of the prevailing types are included. 

Soil survey of Muscogee County, Georgia, S. W. I'hu.lips and A. T. Sweet 
(XJ. S. Dept. Agr., Adv. Sheets Field Oper. Bur. SoUs^ 1922, pp. 11 1 + 1 121-111)8, 
fig. 1, map 1 ). — This survey, made in cooi>eration with the Georgia State College 
of Agriculture, deals with the soils of an area of 142,720 acres lying in western 
Georgia, which is divided into two distinct parts by the fall line between the 
Piedmont Plateau and the Coastal Plain. The topography ranges from smooth 
and gently rolling to steep and broken. The county as a whole is well drained. 

The soils of the county are prevailingly light in color, ranging from gray 
to red. They are dominantly low in organic matter. The Piedmont soils are 
of residual origin. Including meadow, 23 soil types of IG series are mapped, of 
which Norfolk sand, Cecil sandy clay loam, Norfolk and Hoffman sandy loams, 
and meadow cover 19.5, 11.9, 10.9, 10.1, and 10.1 per cent of the area, respec- 
tively, Chemical analyses of some of the prevailing tyi>es are included. 

Soil Survey of Mercer County, West Virginia, A. W, Goke (t/. Dept. 
Agr., Adv. Sheets Field Oper, Bur. Soils, 1923, pp. 111+2/^7-269, fig. 1, map 1 ). — 
This survey, made in cooperation with the West Virginia Geological Survey, 
deals with the soils of an area of 271,360 acres lying in the Api>alachian Plateau 
in southern West Virginia. The topography is rough to gently rolling. The 
principal drainage system of the county consists of the Bluestone Kiver and Its 
tributaries. 

The soils of the uplands are of residual origin, and those occupying the flood 
plains are alluvial deposits washed from the surrounding uplands. Including 
rough stony land, 15 soil types of 10 series are mapped, of which Dekalb silt 
loam, stony loam, and loam ewer 44.5, 15.4, and 12.0 per cent of the area, 
respectively. 

Why are serpentine and other magnesian soils infertile? A. Gobuon 
and 0. B. Lifman {Soil Sci., 22 (1926), No. + pp. 291-302 ). — In studies con- 
ducted at the University of California of 10 widely different serpentine iskAIs 
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from different localitleB, jit was found that all these soils were deficient in 
Important available Ions. The nitrate content was low even where the total 
nitrogen content w^as considerable, and most of the soils had a pH value 
generally of about 8.1. The ratio of magnesium to the total concentration of 
the soil extract was not necessarily high. A few of the soil extracts were 
deficient in phosphate and potassium. 

The addition of nitrate improved the growth of barley in culture solutions in 
three of the soils. The lowering of the pH value also improved plant growth 
where necessary ions had been added. The addition of potassium improved 
root development, and the addition of phosphate increased plant growth. The 
addition of magnesia to solutions from one soil had no effect on plant growth. 

There was a strong parallelism between the composition of serpentine soils 
and the vegetation found on them. 

Some notes on Nelson soils and their treatment, T. Rigq {Cawthron Jnst,, 
Nelson, N, Z., Dept, Chem. and Apr. Bui. S, n. ser. (1926), pp. 8). — Practical 
information on the fertility treatment of these soils is presented. 

The absorption of fertilisers by Ceylon soils, A. W. R. Joachim (Trap. 
Apr. [Ceylon), 06 (1926), No. .{-J, pp. 30S--S08). — The absorptive power of 
Ceylon soils was found to ^ary wdth the nature, coinpactive power, porosity, 
and moisture content of the soil. The loss of added fertilizer was slightly 
greater in the drainage waters from moist soils than from air-dried soils and 
was also slightly greater from loosely packed soils than from those more 
firmly compressed. 

The nitrates of sodium and p(»tHssium were least absorluxl, while soluble 
superphosphate and the sulfates of potassium and ammonium were most 
absorbed. Potassium chloride was absorbed to a less extent than potassium 
sulfate. Jlie amount of fertilizer absorbed by a soil increased with time, but 
t)y far the greater i>arf was found to take place during the first two hours. 

When the fertilizer was inconmrated in the upi)er 3 in. of a 6-in. layer of 
soil the losses due to a rainfall of 2 in. during 2 hours were hardly appre- 
ciable. AVhen a further rainfall of 1 in. occurred 24 hours later a very small 
proportion of the fertilizer was drained from the top 6 in. This was most 
marked in the case of the nitrates. The conclusion is drawn that there is less 
fertilizer leached from soils under the action of rainfall than is generally 
supposed. 

Soils and fertilizers and the maintenance of soil fertility by the use of 
manures, green miuiures, and fertilizers in Ontario, S. Waterman and 
G. N. Ruhnke (Ontario Dept. s\pr. Bui. 322 (1926), pp. 54, figs. 12 ). — ^Thls 
extensive discussion presents a large amount of practical information relating 
to soil management and the seleidion, purchase, and use of fertilizers and 
fertilizer materials. 

Influence of manures and microorganisms on H-ion concentration in 
the soil, B. Agiinides (Intcrnafl. Rev. Hoi. and Bract. Apr. [Rome), n. ser., 4 
(1926), No. 2, pp. 294-306. ftps. 3). — Studie.s are reported which showed a 
striking parallelism of variation of the yields of kidney beans and of the pH 
values of soils under different manurial treatments. The numerical importance 
of tile pH value also measured the bacterial activity of the soil. This was taken 
to indicate that tlie yield of a soil depends upon its richness in aerobic micro- 
organisms. An influence of solar heat on the pH value of the soil by the 
agency of microorganisms was manifested, giving results practically identical 
with those which were obtained with artificial heating. Soils receiving no 
nitrogen became most acid. 

While badly aerated soils showed a distinctly acid reaction, good soils, the 
^leration of which was completely destroyed for 48 hours under a tempera- 
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tiure of 28® C. (73.4® F.), showed a perceptible decrease of acidity or eTen 
became alkaline. The results are taken to indicate that the reaction of the 
soil is subjected to the action in opposite directions of two forces of micro- 
organic origin. Under normal conditions the fertility of a soil is directly pro- 
portional to its aerobic bacterial activity and inversely proportional to its 
anaerobic bacterial activity. 

A new process for determining pH values is briefly described. 

The decomposition of green and organic manures under tropical con- 
ditions, A. W, K. Joachim (Trap, Agr, [Ceglon]. 66 (1926), No. pp. 
SOS-312 ), — In both laboratory and field experiments the maximum nitrification 
of green and stable manures took place in nearly every case in soils under 
tropical conditions at the end of the sixth week. It was found that the use 
of any green leafy material, such as wild sunflowers, will give as good results 
so far as nitrate formation is concerned as many of the leguminous green 
manures. Little nitrate formation was observed in the case of cattle manure. 
Rainfall was found to affect the nitrate content of the soils to some exent. 
As the mean rainfall increased the nitrate content of the soli diminished, and 
vice versa. 

Investigations on the decomposition of iieanut cake, castor cake, fish guano, 
crushed fish, and dried blood showed that the period of maximum nitrification 
for these organic materials varied from the eighth to the tenth week. Organic 
manures like castor cake and crushed fish, which contained comparatively 
low percentages of iiitrogim, readied their maximum nitrification at about the 
eighth week. The maximum jiercentage of nitrogen nitrified was the highest 
for castor cake and crushed fish and the lowest for blood m(*al. 

Nitrogen availability of green manures, F. Lohnis i^oU Nr/., 2:1 (1926), 
No, 4, pp, 253-290, —Field, gr(H?iihouse, and laboratory experiments on 

the efficiency of green manures, conducted by the U. S. D. A, Bureau of Plant 
Industry, are reiiortcd. 

The nitrogen availability of green manures showed wide variations which 
were dependent upon the quality and quantity of the green substances used 
and on the character of the manured soils. Small amounts of young mate- 
rials as a rule gave higher percentage returns than large quantities of old 
materials, with certain important exc€»ptions. (.owiieas, for instance, proved 
of greater value with increasing age, while young cowpeas and young yellow 
lupines showed an exceptionally low nitrogen availability. Frozen cowi>eas 
displayed the highest efficiency. 

The average availability of green manure nitrogen was from 50 to 80 per 
cent if the green substances were added to the soil after they had been grown 
elsewhere. It is considered an oi)eii question whether the effect of green 
legumes turned under in place is really the result of the green manuring or 
whether it is due more to the influence of the growing legumes as such. 

A general acceleration of the activities of soil organisms took phice when 
green manures were incorporated in a soil not too deficient in humus, with 
the result that the nitrification of the green manure nitrogen was accompanied 
by an intensified mineralization of the humus nitrogen. Accordingly more 
nitrogen may be found in the first crop increases than has become available 
from the green manures. Occasionally on a rich soil more than 200 per cent 
of the nitrogen applied was returned within a few years. Nitrification tests 
made in the laboratory gave much lower figures than vegetation tests with the 
experimental soil, whereas concordant results were obtained by both methods 
for a soil of low humus content. 
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On the origin and nature of soil organic matter or soil hamns**’ 
II-IV (Soil Bci„ (1926), Nos ' 8, pp. 221^232; h pp. 828-388; 5, pp, 395-406, 
figs, 2), — Parts II-IV of this series (B, S. R., 56, p. 210) are presented. 

IL Method of determming humus in the soil, 8. A. Waksman. — method 
for determining soil humus is outlined. 

III. The nature of the substances contributing to the formation of humus, 
8. A. Waksman. — It was found that among the various ingredients of natural 
organic material, such as straw, the lignins are the most resistant to the action 
of fungi and bacteria, and that their accumulation in the soil accounts for a 
large part of the soil humus which is formed as a result of the decomposition 
of the straw. Since humus is usually considered as that part of the soil organic 
matter which is extracted by alkalies and precipitated by acids, the lignins 
added to tlie soil form one of the constituents of this humus. This is due to 
the fact that most of the fungi and bacteria which attack the natural organic 
substances added to the soil are uinible to decompose lignins to any consider- 
able extent. The lignins are thus allowed to accumulate in the soil in the 
absence of organisms which are capable of decomposing them. 

IV. The decomposition of the various ingredients of straw and of aifalfa 
meal hg mixed and pure cultures of nucroorganUgns, 8. A Waksman and P. G. 
Tenney. — The removal of ether-soiiible fractions from barley straw was found 
to hasttui the decomposition of the straw' somewhat, but the treatment was with- 
out influence ui)on the d(‘c<>mpositi(>n of alfalfa meal. 

The r(*maval of alcohol and water-soluble substances had little influence on 
the dt‘composition of the straw' materials, but greatly reduced the rapidity of 
decomposition of alfalfa meal. The removal of the lignins from straw and 
alfalfa iiuvU hastened the rapidity and increased the amount of (iwomposition 
of the residual materials. It w'as found that lignins are not de(*omiK>se<f in the 
soil, at least within the experimental i^eriod of from 32 to 35 days. If they 
are dtK:‘omposed at all, tln^ amount of decomposition is in.signiflcant in compari- 
son with that of the other constituents of natural organic matter. The lignin 
introduced into the soil was re<v>vered practically quantitatively at the end of 
the incubation period as soil humus 

Carbon and nitrogen transformations in the decomposition of cellulose 
by filamentous fungi, H. IIkokklekian and S. A. Waksman {Jour, Biol. 
Chem,, 66 {1925), No. J, pp. — Studies conducted at the New^ Jersey 

Experiment Stations of the carbon and nitrogen transformations in the decom- 
position of cellulose by tw'o typical soil fungi, a Trichodenna and a Penicillium, 
are reqx^rted. 

It was found that cellulose is completely decomiw^ed by these organisms, 
giving carbon dioxide as the only w'aste product. No intermediary products are 
left in the mcniia. A considerable part of the carbon of the cellulose is reassimi- 
lated by these organisms and built into protoplasm. It w'as shown conclusively 
that the carbon evolved as carbon dioxide and that assimilated by the fungi 
account for nearly all of the carbon of the cellulose decomposed. The carbon 
and nitrogen assimilated by the organisms show^ed a definite relationship to one 
another. The organisms preferred ammonia to nitrate as a source of nitrogen. 
This was assimilated and transformed into microbial protoplasm. A direct 
correlation was thus found betw’een the amount of cellulose decomposed and the 
amount of nitrogen transformed into an insoluble organic form. 

Peat: A contribution towards a bibliography of the American literature 
through 1925, compiled by A. C. Atwood (U. B, Dept. Agr., Library, BibUog. 
Contrib. 12 (1926), pp. r3]-f95). — ^Thls comprehensive bibliography was com- 
piled at the request of the American Peat Society. 
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New iBve^tlgations on the utilissation stable manure nitrogen in 
cultivated soils [trans. title], C. Barthel (FortBohr. Landw,, 1 (1926), N&. 2, 
pp, From studies conducted at Stockholm, the conclusion Is drawn 

that the microbiological action of stable manure in cultivated soils Is of an 
Indirect nature. It was found that stable manure acts not so much through 
the microorganisms which it carries to the soil as through the ammonia nitrogen 
which is added and acted upon by the microorganisms already existing in the 
soil. The same result was accomplished by the addition of corresponding 
amounts of other available nitrogenous compounds. 

It is further concluded that the i)hysical action of stable manure, especially 
in certain soils, should not be underestimatc'd, and that the manure should be 
carefully handled and composted in order to conserve a maximum amount of 
ammonia nitrogen. 

The value of farmyard manure, C. A. ]\bx)ERS {Tcnnesnee Sta. Circ. 6 
(1926), pp, 2). — Popular information on the subject is given. 

Studies on the use of raw rock phosphate as a supplement to rotted 
manure on the Fargo clay, H. L. Walster (North Dakota Bui, 198 
(1926), pp. 15, figs, 5), — It is reported that raw rock phosphate applied at the 
rate of 1 ton per acre every 5^jcar.s as a suiadement to rotted manure applied 
every 5 years at the rate of 1() tons per acre gave «on average annual increase 
in the yield of wheat of 2 bu. i)er acre over that obtained from an application 
of the same amount of rotted manure. During 10 comparable years raw rock 
phosphate failed to increase the yield of sweet clover hay or of barley. During 
9 comparable years it chuskI no significant increase in the yield of fiaxs^^od, 
and during 6 comparable years it faile<l to increase the yield of ripe corn. 

Under continuous culture no evidence was obtained that the addition of raw 
rock phosphate increased the yields of wheat, oats, or barley. The average 
corn yields were very slightly increased by the sui)plemental use of raw rock 
phosphate, which were, however, not sufficient to cover the costs involved. 

How far does superphosphate penetrate soil? T. D. Hall and P. Kamer- 
MAN (Union &o. Africa Dept. Agr, Jour,, 12 (1926), No. 5, pp. 406-/i()9). — Experi- 
ments conducted at Potchefstroom are brielly reported, from which the conclu- 
sion is drawn that in a brown loam soil there is no danger of loss of 8ur)er- 
phosphate by leaching below the reach of common crops. 

The rdle of phosphorus in agriculture, B. Vanstone (Jour. Soc. Vhem, 
Indus., 45 (1926), No, 13, pp. 76T-80T). — A review of studies by different Inves- 
tigators on the use of phosphoric acid as a fertilizer is briefly presented. 

Influence of sulfur and gypsum on the solubility of potassium in soils 
and on the quantity of this element removed by certain plants^ O. M. Shedd 
(Soil 8ci,, 22 (1926), No, 5, pp. 335-354) > — Studies conducted at the Kentucky 
Experiment Station are reported which consisted mainly of solubility tests for 
potassium of 11 Kentucky soils of different types subjected to different treat- 
ments. Cropping tests with young wheat and buckwheat plants were also 
conducted on treated soils for a short time at the end of a 4-month period of 
digestion. 

The results indicated that all soils showed increases in water-soluble potas- 
sium with the sulfur treatment, and that five out of seven showed gains even 
when calcium carbonate was added with sulfur. Only one soil produced more 
water-soluble potassium when treated with gypsum, although three soils 
treated with this material gave an increased amount of potassium in the 
ammonium nitrate digestion. An increased quantity of potassium was found 
in wheat grown in one soil after the gypsum treatment, and larger amounts 
of the same element were extracted by water and ammonium nitrate. This is 
taken to indicate that the gypsum may have liberated potassium in this soil. 
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The results on the other soils generally were not so good with gypsum as with 
sulfur. 

No consistent correlation between the amounts of potassium extracted by 
the solvent and by the plant appeared except in a few lnstanc‘es. The results 
are taken to indicate that the plants obtained the potassium for their Initial 
growth from that which was soluble rather than absorbed. Calcium car- 
bonate generally had a beneficial effect on the oxidation of sulfur, but a depres- 
sive effect on the soluble potassium extracted by every solvent except 0.2 n 
nitric acid. 

In the majority of treatments without calcium carl>onate the amount of 
potassium soluble in ammonium nitrate solution was larger than the com- 
bined amount obtained by distilled water and 0.2 n nitric acid, whereas with 
this l)ase present it was less. Moreover, with the same solvent and calcium 
carbonate treatment the iK>tassium obtained was generally less than that 
extracted from the untreated soil. There was very little variation in the 
H-ion concentration in the different treatments of the same soil except when 
calcium carbonate was added. 

Agricultural liming materials (Afd. Untv. [Qt/art.] No 119 (1926)npp. 16 ). — 
Guaranties and actual aiialjws of 105 samples of dimes and limestones collected 
in Maryland from Noveinl)cr 1, 1025, to November 1, 1920, are presented. 

Koport on inspection of comiii«‘rrial fertilisers, lf)26, E. M. Bailey 
(Coiwecticut State Sta. Bui. 2S2 {1926), pp. 95-f-A ) --Guaranties and actual 
analyses of 789 samples of fertilizers and fertilizer materials collected for 
inspection in Connecticut during 1920 are presented, together with a statement 
of th(' provisions of tlie State fertilizer law and a list of brands registered in 
the State during the y(‘ar. A brief review by E. H. Jenkins on The Effect of 
riilorides uik>ii tiie Burning Quality of Tobacco is appended. 

Commercial fertilizers, 0. II. Jones, G. F. Anderson, and E. F. Boyce 
{Vermont Sta. BvL 2oS {1926), pp. 20 ). — Guaranties and actual analyses of 
about 300 samples of fertilizers and fertilizer materials, representing 146 brands 
which were collected for inspection in Vermont during 1926 are summarized, and 
the results are discussed. 

1026 “year book” fof] Commercial Fertilizer (Atlanta: Walter TI^ 
Brown Pub. Co., 1926, pp. HI, figs. 2 ). — Information relating to the fertilizer 
industry, with special articles as to individual fertilizer materials, is given. 

AaRICTJLTUEAL BOTANY 

Textbook of plant physiology, W. iJfiPESciiKiN {Lehrhuch der Pfianzen- 
physiologic. Beilin: Julius Springer, 1925, pp. 17 -f 2.97, figs. l^t ). — This text- 
book, presenting plant physiology on a physicochemical basis, is in three parts, 
dealing, respect ivc ly, with metabolism, growth, and movement in plants. 

The physiology of growth, C. H. Farr (lotoa Aead. Sci. Proe., SI (7.92^), 
pp. 175-182 ). — A synthetic ami somewhat critical review is presented of avail- 
able facts and views regarding phases of growth in jdants. 

A uote on the relation of rate of growlh to structure in plants, L. S. 
Penrose (New Phytol., 2Jf (1925), No. 5, pp. 294-^99, figs. 4 )- — The author notes, 
approvingly, statements to the effect that the form of an organism is deter- 
mined by its rate of growth in various directions, and that the ratio between 
rates of growth in various directions may sometimes be of a simple kind, as 
when growth results in the definable outline of a shell or the smooth curve of 
a leaf. It is the purpose of tlie present paper to amplify this idea in regard to 
one or two special cases of plant growth by showing how certain common forms 
39042-27 3 
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can be referred te relations between the growth rates of their parts end to the 
growth rate of the whole plant at different periods. While only the simpler 
possibilities are here discussed, the assumptions are considered to be In har- 
mony with what other methods of investigation in related spheres have war- 
ranted. 

Light and growth. — I, The effect of brief light exposure upon etiolated 
plants, J. H. Pbiestley (New PhytoL, 2i (1025), No. 5, pp. 211-285, pU. 4, 
fly, 1). — Experiments are described showing that etiolated plants of certain 
species are very sensitive to daily exposures to light of only a very short dura- 
tion, marked morphological clninges resulting. This fact clears up many ap- 
parent contradictions in the literature of etiolation, and eliminates any ex- 
planation of the morphological changes produced upon etiolated plants by 
light which is based upon the effects of photosynthetie products. The light 
action Is supposed to he catalytic and to affect products of metabolism in the 
shoot, not the living mclaboiic machinery itself. 

The isoelectric point for plant tissue and its importance in absorption 
and toxicity, W. J. Robbins (Missouri TJniv. Studies, 1 (1926), No. 1, pp. S-60, 
figs. 13). — “The influence of hydrogen-ion concentration on the absorption of 
basic and acid dyes indicates an isoelectric point of pH 6.0-(>.4 for potato tuber 
tissue. . . . Elodea (Anacharis canadenMs gigantea) responds in many ways 
as though it has an isoelectric ]>oint of pH 6.(b-0.2.’’ 

The transpiration stream, H. H. Dixon (London: Vntv. London Pres-s, 1924. 
pp. 80, figs. 2). — In thrive lectures delivered before tbe ITniversity of London 
in January, 1924, the author endeavored t(» indicate the position of the cohesion 
theory of sap ascent, with a summary of adverse criticism offered sin(*e the 
publication of the author's work on transpiration and ascent of sap in plants 
(E. S. R., 33, p. 127). The third of these lectures is claimed to have shown 
how, by an extension, this theory may, In addition to solving the old problem 
of the ascent of sap, be made to furnish a clue to the mechanism of the 
transi>ort and the distribution of the organic substances in plants. 

On the solutes exuded by root pressure from vines, J. H. Priestlky and 
A. WoKMAix (New PhytoL, 24 (1925). No. J, pp, 2^i~S8, fig. 1). — A distinction is 
suggested between plants typified by Vdis sp., in which the sap pressure is 
always upward from the root, with only one maximum, and those typified by 
Acer sp., in which the flow is downwards as well as ui>wards and in which flow 
and pressure fluctuate more and are more clo.sely related to air temperature. 
It is suggested that in the Acer type, the result of the development of an exuda- 
tion pressure by the root in the spring may be the irrigation of the cortex of 
the shoot by the sap, with a considerable increase of flow and pressure as a 
consequence of activity in the parenchymatous region of the shoot. It is 
thought that the chemical nature of the sap exuding from Acer may disagree 
with that from Vitis. MethodvS are described by which large quantities of 
vine sap were collected under sterile conditions, and the chemical results are 
summarized of the examination of this sap. The presence of several dibasic 
acids, with practical absence of any other type, is emphasized and discussed. 
The absence of all but a trace of organic nitrogen is noted. The presence of 
the enzymes diastase and peroxidase is briefly discussed. 

Photosynthesis: The assimilation of carbon by green plants, W. Stiles 
(London and New York: Longmans, Green d Co., 1925, pp. vn+268, figs. 15 ). — 
The work previously noted (E. S, R., 38, p. 821) presented a critical account 
of what were at the time recent results of study applied to carbon assimila- 
tion by plants. The present volume, though not a revision of the earlier one, 
Is an attempt to present similarly a unified general view of the present state 
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of knowledge regarding photosynthesis. The bibliography, confined mainly to 
works cited in this text, contains 870 references, including most works of 
lmi>ortance up to the autumn of 1924, 

The first sugar of photosynthesis and the role of cane sugar in the 
plant, J. Pakkin {New PhytoL, {1925), No. 1, pp. 57-64 ) - — somewhat con- 
troversial critical review is given, with comments, of the rOle of cane sugar in 
plants. 

The rOIe of cane sugar in the plant, K. E. Chapman (New Phytol.^ 24 
{1925)y No, pp. SOS, 309 ). — A short discussi(»n of the paper by Parkin above 
noted. 

The mechanism of carbohydrate splitting during anaerobic respiration 
in plant organs [trans. title], ,1. Htoklasa and J. Bare6 (Shorn. Cesicoglov. 
A lead. Zem(‘d(l. (Ann, Cz(x*ho,sh/ra1c Acad. A(jr ), 1 (1926), No. /, pp. 
figs. 2; Fr. and (Jer. ahs., pp. Jf2~4i ). — The present article presents results of 
studies carried out during 25 years on aerobic res])iratlon in plants with refer- 
ences to related literature. The authors have not been able to confirm the 
view that alcohol is al^^ays formed from ai'etaldehyde. They hold that 
acetaldehyde may be formed as a .secondary product in the process of oxidation 
of ethyl alcohol. All changes in th<' ]»lant c<‘ll tire jirocesses involving reduotion 
or oxidation. 

The effect of artificial aeration of the soil on hnpatiims balsaniina L., 

(\ Hunter and K. M. Uicii {\vw Phviol.. >h (1925), .5, pp. 257-271, figs. 7).— 

/. halfcrmina showed the beneficial ettei'ts of soil Jieration in immediate aug- 
mentation of growth rat(‘, ti anspiratioii. and respirtitory activity. II is sug- 
gested that thes(‘ lesults are due to removal of ctirhon dioxide caused by 
root resi>iration and soil organism activities Turgor pre.s.sure increase may 
also he a feature. 

Growth of wheat roots in salt solutions containing essential ions, S. F. 

and H. M. Trelkask (Hot. (laz.. 80 (1925). No. 1. pp. 74~83, 2 ). — A study is 

rejKirted of root growth in young wheat seeiilings ^uiiplied with solutions 
containing one or more of (h(‘ .salts ])otassiiim dihydrogen phosi>hate, caleinm 
nitrate, and magnesium sulfate. Thirty-sev(‘n different soluti<ms were tested, 
each having a total concentration of 0.(.M> gram-moleeiile [>er liter. Besides the 
A single-salt solutions, the series included 9 2-salt solutions and 25 Jl-salt solii- 
tions. No marked retardation of root elongation occurred unless the volume- 
molecular concentration of at least one of the three salts constituted le,ss than 
about 15 per cent of the total volume-molecular concentration of the solution. 
The roots were not very sensitive to small differences in salt ratios, except when 
the partial concentration of calcium nitrate in the solution was below about 
5 i)er cent of tlie total eoncamt ration. R<M)t elongation in very young seedlings 
is considered as not too complex for exiH^nmentation aiming toward reliable 
results. 

Theory of regeneration based on mass action, II, J. IjOEr (Jour. Gen. 
Physiol., 6 (1923), No. 2, pp. 207-214, figs. 2 ). — In Part II of this series (E. S. 
R., 51, p. 751) the polarity in the regeneration of an isolated piece of stem of 
Bryophyllum mlycinmn is said to express it.self by the eharacteristie facts, 
first, that regeneration occurs only at the extreme ends, and, second, that the 
character of the regenerated organs is different at the opposite ends, shoots 
being formed at the most apical iiod(\s and roots at the extreme basal end 
of the piece. Quantitative proof is furniahwl that all the material available 
for slioot and root foimation in an isolated leaf of B. calycinum flow\s to those 
notches W’^here, through the influence of gravity or by a more abundant supply 
of water, growth is accelerated. As soon as acceleration of growth in these 
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Eotcli^ commeBces, the gi*owth of the shoots and roots in the other notches 
whidi may already have started ceases. 

It has been shown in a preceding paper that the regeneration of an Isolated 
piece of stem may be, and frequently Is in the beginning, not markedly polar, 
but that after some time the growth of all the roots except those at the base 
and of all the shoots except those at the apex is suppressed. This analogy 
with the behavior of regeneration in a leaf in whicli the growth in one set of 
notches is accelerated suggests that in an isolated stem a more rapid growth 
is favored at the extreme ends (probably by a block of the sap flow at the 
extreme ends), and that when this happens the total flow of ascending sap 
goes to the most apical buds and the total flow of the descending sap goes 
to the most basal roots. As soon as this occurs, the growth of the other roots 
and shoots is suppressed.” 

Theory of regeneration based on mass relation. — III, Further experi- 
ments on the cause of the polar character of regeneration, J. Lokh {Jour. 
Cfen. Physiol., 6 (1924), No. 4, pp. figs. 8 ). — The term “mass relation” 

is adopted as preferable to tlie term “ mass action ” used in previous papers 
(see above). 

“ Small stems with one large leaf in the middle produce shoots and roots 
chiefly at the expense of material sent into the stem by the leaf. Since the sap 
of the leaf can cause the formation of roots and shoots in the same notch of 
the leaf it is difficult to assume that the ixdar chara(.‘ter of the regeneration 
in the stem is due to a chemical difference in the ascending and descending 
sap sent by the leaf into the stem, 

“When the ascending sap sent by a leaf into the stem is caused with the 
aid of gravity to reach those tissues of the stem from which roots are formed, 
an abundant root formation is produced by the ascending sap. 

“These two observations in connection with a fact already published in a 
preceding paper [referred to above] support the idea that the polar character 
of regBieration in a stem of Bryophyllum is not due to any of tlu^ chemical 
differences between the ascending and descending sap hut to a difl’erence in 
the nature of ilie tissues or anlagen which are primarily reached by the 
ascending and descending sap.” 

Regeneration from a physico-chemical viewpoint, ,T. liOEs (Neiv York and 
London: McOraw-Hill Book Co., 1924, pp. IX+143, fign. 7;.7).— The main basis 
of this short monograph has been furnished by the author’s own work, papers 
reporting phases and results of which are noted alxive. The contents are 
arranged in two parts, the first correlating mutilation and regeneration on the 
basis of the mass relation, and the sec*ond attempting a similar treatment of 
the problem of the polar character of regeneration. 

It is said to be the purpose of this volume to show that a simple mass rela- 
tion can be used as a guide through the various phenomena of regeneration. 
Equal masses of isolated sister leaves produce, under like conditions of illumi- 
nation, temrierature, etc., approximately equal masses of shoots and roots in 
equal time. With this relation in view it is claimed to he possible to explain 
certain puzzling matters for which various explanations have been offered. 
Theoretical and practical considerations are presented. 

Further studies of the germination of woody plants, L. H. Pammki. and 
C. M. King (Iowa Acad. Sol proc., 31 (1924). PP> 157^167, figs. iJ).--~This is 
designated as Contribution No, 7 on the germination of woody plants (E. S. R., 
52, p. 516). Trials are made with seeds of about 30 species, which are 
indicated. 
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On the ainrtotny of Orobanche hederae Biiby, and Its attaehment to the 
host, P. Tate {New Phytol., 24 (1925), No, 5, pp, 284-293, flga, 3).— Seeds of 
O. hederae do not germinate in the absence of the host plant. The results of 
its activity in connection with the host are discussed. 

The “spruce budworm “ biocoenose, I, 11, I. W. Bailey {Bot, Qaz., 80 
(1925), No 8, 1, pp, 93-101, pU, 3; 3, pp, 300-310, pis. 3, figs, 5).— In studying 
the more or less abnormal growth layers in the stems of conifers defoliated by 
the spruce bud wonn, it is found difficult in many cases to determine which 
rings wei*e formed during specific growing seasons. This is due to the omission 
of layers, particularly in the basal portions of the stem, and to the occurrence 
of structures resembling false rings. 

A study of frost r^ngs in various forest areas of eastern Canada, noted in 
Part I, is said to indicate that the injuries produced by certain frosts are 
widely distributed In the stems of such trees as fir balsam, alder, hazel, birch, 
willow, poplar, cherry, and mountain ash, these injuries affording a reliable 
means of cross correlating homologous growth layers in different trees, and 
therefore of acnmrately dating specific growth layers in fir balsams. 

In Part II. structural abnormalities in Abies halsamea, two mt'tliods are out- 
lined of overcoming difficulties noted in this and the preceding i>aper. It is 
shown that weakened and dying trees in coniferous forests defoliated by the 
hud worm are attacked by various Insects and fungi, one of the commonest of 
those secondary parasites being Pis^sodes duhius, Tlie areas of traumatic tissue 
induced by the feeding of this weevil arc of considerable significance in stem 
analyses. 

Pollen morphology as an index to plant relationship. — I, Morphology 
of pollen, M. A. Pope {Bot. Oaz,, 80 (1925), No. /, pp. 6S-7S, pi. i).— A study 
is reportiHl of pollen morphology in numerous genera of about 80 families rep- 
resented in the flora of (%>lorado, togetluT with a small number of familiar 
exotic forms. It is found tliat while, in general, the shapes and sizes of grains 
in the various genera of a family (‘orrespond rather c'losely. some families 
show striking differences, which are iiarticularizcd. 

On the longevity of pollen, U, M. Holman and F. Brihaker {Calif, Vniv. 
Pubs. Bot., IS (1926), No. 10, pp. 179-201}). — To find a pollen readily obtainable 
in quantity and capable of maintaining a high germination rate over a long 
period, the authors tested the pollen longevity of 50 angiosperm species stored 
at room temperature under varying humidity conditions. The behaviors of 
tlmse i)olleJis are reported, with comment. Th(‘ moan dry air longevity was 
about 23 days, but this period could be tripled by providing favorable storage 
conditions. The maximum longevity was over 336 days for Tijpha latifolia 
pollen stored over fused calcium chloride. The relation hetweim germinating 
IK)wcr and ability to fertilize, the causes of differences in longevity of different 
pollens, and the practical application of methods of extending pollen longevity 
are briefly discussed, 

GENETICS 

Body and germ cells, J. \\\ Harms (Korper und Keimzcllen. Berlin; Julius 
Springer, 1926, vols, 1, pp. X+5t6, figs, 202; 2, pp. IS] -4-517-1023, figs. 107).— 
The two volumes of this book deal with thi' relations between the germ cells 
und the somatic tissue, with special reference to the origin of the somatic 
tissue from germinal tissue, the production of genu cells by the mature animal, 
and the physiological Influence of the gonads. 

A comparative study of the chondriome in animal and plant cells [trans. 
title], H. Bouygues (Actes Soc. Linn, Bordeaux, 76 (1924), pp. 5-166, figs, 35).— 
This Is a detailed comparative study. 
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Cjrtological study of meiosis in anthers of Oenothera murlcata, E. E. 
Clelani) (Bot, Qaz,, 82 {1926) y No. I, pp. 56-IOy pU. 2 ). — This is a contribution 
from Goucher College, Baltimore, Md. 

Studies in morphogenetics of animal pigmentation, I, II [trans. title], 
N. A. iL’iN (Iljin) (Trudy Lah. ilhsper. Biol. MosJcov. Zooparka (Trans. Lai). 

Biol. Zoopark Moscotv)^ 1 (1926) y No. L pp. 96-106, 160-181, figs, 8; 
Eng. ahs.y pp. 106, 171-181 ). — Two studies in this series are presented. 

Morphogenetic analysis of the genetioal constitution in albino guinea pigs . — 
The hereditary constitution of albino guinea pigs is compared with that of 
the Himalayan albino rabbit with reference to the effect of temperature in 
the production of pigmented hair on different parts of the body. The darken- 
ing of the nose, ears, and toes is more pronounced with age, hut the removal 
of the hair tends to accelerate the darkening. 

Investigations of the temperature influence on the Himalayan 7'abbiVs pig- 
mentation . — The so-called “reaction of Schultz” (E. S. K., 5.‘1, 13. ;j 2C), which 
consists of the darkening of the hair on various ports of the body by means 
of temperature influences, is discussed. The threshold of irritation for the 
production of color in this reaction, which is the maximum temperature at 
which a minimum amount of jagment is produced, has been worked out for 
the various parts of the body of Himalayan rabbits in the Zoological Park of 
Moscow as follow^s: Side, back, and breast 1 to 2° C., nose 2P to 30° 0., ears 
25 to 27° C., upper eyelid 3° C. and higher, spots under the eyes 2 to 7° C. 
and higher, fore feet 14° C., hind feet 1(P C., and tail 2i>° C. 

The thresholds of irritation f<u* the sides and l>ack wove f^iUiid to he raised 
in Himalayan rabbits from 5 to 8 days of age and again with advanced age, 
and were found to differ in Himalayan rabbits of different origin. 

Studies of the effect of diseases, irrilators, and chemicals indicated that 
the threshold of irritation is dependent on the temperature of the normal 
tissue. With a rise in the tissue temiKjrature th€» threshold falls, and vice 
versa. 

The genetic formula of the individual evidently controls the degree of pig- 
mentation whicli may be induced. A factor A', a third allelomorph in the albino 
series, is considered responsible for the Himalayan pattern by sensitizing the 
tissue so that it resjwnds to the influence of temperature. 

White as a dominant color in Merinos [trans. title], M. M. ZavaiiovbkiI 
(Zawadowsky) (Trudy Lah. Eksper. Biol. Moskor, Zooparka (Trans. Lab. E.rpt. 
Biol. Zoopark Moscow), 1 (1026). No. /, pp. 262-266, figs. 3; Fr. abs., p. 266 ). — 
Studies of breeding records of Merino sheep indicated that white is dominant 
to black and brown. 

Knby eye in animals and its heredity, I, II (trans. title], N. A. Il’in 
(Iljin) (Trudy Lab. fjksper. Biol. Moskov. Zoopa/rka (Trans. Lab. Expt. Biol. 
Zoopark Moscow), 1 (1926), No. h pp. 101-129; Eng. abs.. pp. 128, 129 ). — Two 
papers in this series are presented. 

The ruby eye in the guinea pig . — The characteristics of the ruby-eyed condi* 
tion as found in the guinea pig are briefly described. The restilts of exi>erl- 
ments have indicated that the gene for ruby eye forms a third allelomorph in 
the series, with factors for dark eye and pink eye. 

The ruby eye in mammals . — The occurrence of the ruby-eyed condition in the 
guinea pig, mouse, rat, cat, dog, and man is described, and as far as the 
evidence goes this condition can evidently be combined with most of the known 
characters. 

A Second gene producing golden plant color in maize, M. T. Jenkins 
(Amer. Nat., 60 (1926), No. 670, pp, 484-468 ). — ^A second factor for golden plant 
color, golden 2 (g^), which appeared in Eeid Yellow Dent strains In cooperative 
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studies by tbe Iowa Experim^t Station and the U* S. Department of Agricul- 
ture, was found to behave as a simple Mendelian recessive as did the original 
factor for golden plant color, reported by Emerson (E. S. B., 28, p. 231) and 
designated as golden 1 (pi). The factor pairs for golden 1 and golden 2 
exhibited a complementary action toward one another, but Gigi and Otffi did 
not seem to be linked. 

Constricted ears of maize, H. J. Sconce (Jour. Heredity, 17 (1926), No, 7, 
pp. 257-260, figs. 3 ). — The original (*onstri(‘ted ear described, found by the 
author in a field of Johnson County White com, was normal in size at the 
butt half while the tip half was constricted, apparently because of incomplete 
development of kernels on that end. The cob was normal. 

Experiments of the author indicated tliat this constriction is heritable, and 
that constricted ears are quite susceptible to disease. Only the dwarfed 
kernels of the original ear showed a tendency to produce a deformed progeny, 
but during subsequent years all the kernels of the selfed constricted ears, 
whether normal or dwarfed, produced the constricted ears. The character 
can evidently he combined with pericarp color. 

Kicotiana deformis n. sp. and the enzyme theory of heredity [trans. title], 
J. A. HoNiiNo (Gtneiiea \Tke Hague], 5 (1923), No. 5 6, pp. 1^55-^76, pU. 2, 
figs. 5) — A further account is given of the stock previously reported as a new 
si>ecies, N. deform t.s (E. S. R., 40, j). 38), and of its divergent behavior when 
gixnvii in Sumatra or (be Netherlands. N. deformis suggests, in both foliage 
and floral anomalies, both the kroepoek and the mosaic disease. 

Genetic studios in potatoes. — I, The inlieritaiice of parti-color and suffused 
tuber color, F. A. Kkan'iz (Potato .issoc. Amer. Piov., 12 (1925), pp. 32-37 ). — 
Results obtained at the Minnesota Ext>c*riinent Station on the breeding behavior 
of three potato varieties could not be explained by the suggestion of Collins 
(E. S. R., 52, p. 32) that an allelomorphic series of factors is involved in tlm 
tuber color, ii(»r was tin* hypothesis of Kelly (E. S. K, 52, p. 32) applicable. 
The data were explained by adding a factor A A iH‘siK)nsible for a suffused tuber 
color to Salaman’s (E. S. R., 24, p. 632) hypothesis in which D is a basic factor 
necessary for the develoi>meiit of pigiiient and R a factor for red color. In the 
author’s experiments 7/ and R, when both were present^ resulted in piirti-color 
tubers. Tbe following genetic constitution for tuber color was indicated : 
Triumph DD Rr Aa, Early Ohio Dd Rr AA, and Red McCormick Dd Rr Aa. 

Fatuoid or false wild forms in Fulghuin and other oat varieties, T. R. 
Stanton, F. A. Coffman, and G. A. Wiebe (Jour. Heredity, 17 (1926), Nos. 5, 
pp. 153-165, pi. 7, figs. 2; 6, pp. 212-226, fiihs. J). — An account of aberrant 
fatuoid forms occurring in Ai^ tia sativa, varieties Aurora, Culberson, Sixty- 
Day, Swedish Select, Victory, Navarro (Ferguson Navarro), Ruakura, and 
(.’ornellian ; A. Oyzantiria, varieties Fulghum and Burt; and A. nuda, variety 
Naked (Hull-less), some of which have been studied genetically, is presented, 
and conclusions from the more imi)ortant genetic investigations of these forms 
by others are reviewed. 

The (Kjcurrence of these forms in cultivated varieties has not be^^i unusual. 
On the basis of breecliiig behavior, four distinct genotypes, homozygous-fatuoid, 
heterozygous-fa tuoid, homozygous-tmltivated, and heterozygous-cultivated are 
recognized. While fatuoids occur frequently in Fulghum oats, observations and 
experiments of the authors suggest that there is little rea.son to fear their 
be<»omiug a weed pest. 

Apparently genetic variation exists between the aberrant forms found in 
varieties of A, hyzantina and those in varieties of A. sativa. Fatuoids found in 
A. sativa varieties seem to differ from the cultivated form by a single factor, 
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while those »o far studied in A* huzantina may differ by seTeral factors. The 
data presented led the authors to believe that chromosome irregularity may 
offer a better explanation for occurrence of fatuoids than mutation or natural 
crossing. Fatuoids are discussed in relation to the origin of oats species. 

Breeding wheat for high protein content, J. A. Clabk {Jour. Amer. Soc. 
Agron.y 18 (1926), No. 8, pp. figs. 5).— Marquis-Hard Federation crosses 

grown in Montana under environmental conditions favorable for high protein 
content and Hard Federation-Propo crosses in (California under conditions 
usually producing wheat low in protein were studied in an attempt to determine 
the segregation and inheritance of crude protein content in hybrids. See also 
a previous note (E. S. R., 55. p. 127). 

There seemed to be segregation for crude i)rotein content in wheat hybrids 
similar to that for other quantitative characters, including yield. According 
to the data, inheritance of crude protein content is as complex as of yield, 
and environment is quite as imix)rtant in determining the result in either case. 
The two characters are often but not always negatively associated. Kernel 
texture and awnedness of plants are also Important factors affecting protein 
content. Some high crude protein Fa strains were obtained from plant selec- 
tions made in the Fa on the basis of high crude protein content, but such 
selections were not always superior to others from an Fa plant of lower pro- 
tein content. Strains higher in crude protein content than the better parent 
were not obtained. These studies suggested that the total amount of crude 
protein per acre, however, may be increased through jrnpri»vement in yield 
with maintenance of the crude protein content of the highest parent. To 
increase the crude protein content of the grain materially it seems necessary 
to select a high-protein parent, even at a sacrifice in yield. 

Contribution to the gcnt^tics of wheat [trans. title], K. Meykr (Jour. 
Landw., 78 (1925), No. Jf, pp. 2Jfl-S0Ji). — Studies at the University of Gottingen 
were concerned with the inheritance of tyi)e of spike, awning, pubescence, 
glume color, and kernel color in four wheat hybrids. 

Genetics of breed characteristics, D. C. Warren (Poultry Sci., 5 {192Q), 
No. 5f pp. 209-212). — The behavior of various breed characteristics in crosses 
between Single-Comb White Leghorns and Jersey Black (giants is described, 
essentially as in previous reports (E. S. R., 53, p. 427 ; 51, p. 325). 

Crossing between yak (Phoephagus grunnien.s L.) and zebu (Bos 
indicus) [trans. title], M. M. ZavadovskiI (Zawadowsky) (Trudy Lab. tJksper. 
Biol. Moskov. Zooparka (Trans. Lab. Expt. Biol. Zoopark Moscow), 1 (1926) ^ 
No. 1, PP’ 245-251, figs. 6; Eng. ahs., pp. 250, 251). — Brief results are given of 
the offspring produced by crossing a zebu bull wdth a yak cow in the Zoological 
Park at Moscow. Seven progeny were produced as the result of back-crossing 
the zebu bull to his cross-bred daughter. It is pointed out that the offspring 
are fertile, at least as far as females are concerned. The inheritance is alterna- 
tive, and segregation is clearly observed in the pigmentation of the hair, the 
length of the hair, and the hump. 

The dependence of male characteristics on gonads in Jbebistes reticu- 
latns, 1, 11 (trans. title], L. ik. BLflKHER (L. J. Blacker) (Trudy Lab. Siksper. 
Biol. Moskop. Zooparka (Trans. Lab. Expt. Biol. Zoopark Moscow), 1 (1926), 
No. 1, pp, pis. 2, figs. 9; Ger. abs., pp. 89-95). — The results of two studies 

are presented, preliminary accounts of which were noted (B. S, R., 56, p. 130). 

The disappearance of male coloring correlated with an atrophy of the 
ponod#.— Three additional fish have been added to this series, and histological 
examinations of the testicles have confirmed the atrophy of the germinal portion 
of the testicle with a marked development of the interstitial fibrous tissue. 
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A ease of hermaphroditic in Lehistes , — study of this c^se which has been 
described Indicates that the male hormone in fish is predominant over the 
female hormone. From this it is further suggested that the sex hormone of 
the heterozygous sex is dominant over the hormone of the homozygous sex. 

Cryptorchid testes and testicular hormone production, R. M. Osltjnd 
(Amer, Jour. Physiol. , 77 (7926), No. 1, pp. 76-82, figs. 2 ). — Histological studies 
of natural cryptorchid testicles of man, dog, pig, and sheep at the University 
of Illinois showed that the seminiferous tubules contain cells which are ac- 
tively growing and dividing. Not all of these cells were alike, and some re- 
sembled embryological si)ermatogonia. They form spermatogonia after the 
testicle is replaced in the abdominal cavity. 

In discussing the production of hormones in the testes it is stated that the 
sex hormone is produ(*cd by the cryptorchid notwithstanding the absence of 
mature spermatogonia, spermatoc 3 'tes, spermatids, and si>ermatozoa in the 
tubules. Whether hormone production is a product of the germinal epithelium 
or the interstitial cells c(»uld not be determined. 

A study of the effects of testicular extract upon the pregnant guinea-pig 
and the fetus, F. E. Emeky (Anter. Micros. Koc Trans., 45 (1920), No. 1, pp. 
44-^^y fig^- 6 )^ — Weekly intrai)eritoneal injections into virgin and pregnant 
female guinea pigs at the Kain^as Experiment Station with 5 cc. doses of 
testicular extract, i)repar(*d iiy mixing 1 gm. of desiccated pig testes with 10 
cc. of salt solution, were found to produce local pain, watcuing of the eyes, 
occasionally coma, and fre(iuently chronic peritonitis, with an tunaciated con- 
dition accompanying long injection periods. Abortions were numerous in 
pregnant animals, as 20 per (‘ent of the pregnancies terminated in abortion. 

A histological examination of the gonads of the injected animals showed 
marked degenerative changes with atrophy of the Graafian follicles and cyst 
formation. The inj('ctions caused sterility in young females for as long a 
l>fM*iod as they were continued. The j^ouiig born to injected pregnant females 
w('re normal, there being 89 females and 88 males among the offspring. The 
gonads of the males were normal, hut the ovaries of the female young were 
somewhat shrunken with an overabundance of atresic follicles. Ovarian de- 
generation was not marked, and the formation of cysts was rare in contnd 
animals injected with ovarian extract or amiiiotic fluid. 

Ligation of vasa effereiitia in rats, U M. Osn nd {Atncr. Jour. Physioi., 77 
{1926), No. 1, pp. «S8 90, figs. 2 ). — In studies at the Thiiversity (*f Illinois, ligation 
of the vasa effcrcntia m rats caused an enlargement and hardening of the* 
testes, due to the retention ot siHuunaiogenetic products Within seven days the 
s ze and hardness dceri'aseti, clue to the cessati<rn of spermatogeru^sis, degenera- 
tion of the germinal epitlieliiiin, and absorption of the ne<Totic material. No 
signs of I’ecovery were ohserve<i, even tip to two months after ligation. 

FIELD CHOPS 

The principles and practice of yield trials, F. 1^. Englfik>w and G. U. Yule 
(Empire Cotton Growing Rev., S (1926), Nos. 2, pp. 112-1^0; S, pp. 235-207, 
figs. 3 ). — Section 1 of this elementary expo.sition of the diflhailties and prin- 
ciples involved in yield comparisons of crop varieties develops the general 
statistical principles. Sec'tion 2 deals with the agricultural 8ignifl(‘ance of yield 
trial results, yield trial conditions and field conditions, observation plats and 
observations, the chessboard yield trial, the half-drill strip method described 
by Beaven (E. S^. R., 48, p. 383), size and arrangement of plats, and corrections 
for soil Inequal ties. 
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Some determinations of plat Tariability, C. K. McClelland (Jmr, Am&r, 
fi'oc, Apron., 18 (19^8), No, 9, pp, 819-82$),— The yields of rows and half rows 
of corn and of t\F-acre plats of oats at the Arkansas Experiment Station are 
tabulated to show the variability of land for experimental uses. In a study of 
the effect of size and shape of plat and distribution of corn rows (132 ft long 
by 44 in. apart) on experimental error the results showed a gradual reduction 
of error with Increase in s'ze of plat and also a slightly lower error for long 
narrow plats than for short wide plats of equal area. Redudioii of nearly 
30 per cent was shown in going from ^ to ^4 acre. By distributing the rows 
the error for acre was reduced from 8.C to 3.55 i>er cent and for acre was 
reduced from 8.3 to about 2 per cent, showing a great advantage in surh 
distribution. 

The northern limits of agriculture ftrans. title], lU. D. Thinzkhling (C. I). 
ZiNSERLiNG) {Trudy Prild. Bot. L Belek. (Bui. Appl. Bot. and Plant Breeding), 
15 (1925), No. S, pp, 1~U6, pis. 6, fig, 1; Eng. ahs., pp, 127-1 If 2). —This treatise 
discusses the factors determining the limits of northern agriculture, indicates 
the general and speeitie limits of field crop culture in Asia, Europe, Iceland, 
Greenland, and North Ameri(‘a, and ixdnt.s out the prospects of agriculture at 
its northeiTi limits. The discussion as summarized in English (pp. t27>~142) 
is agronomic rather than economic. 

The varietal diversity of the field crops in the Ukraine ftrans. title], N. N. 
Kuleshov (Trudy PnJd. Bot. i. Selek. (Bui. Appl Bot. and PI ant -Breeding), 16 
(1926), No. Ji, pp 3-89. figs Eng. abs., pp. S5-H9). — The nomenclature of 
varieties of spring and winter wheat and of oats and their classification and 
geographical distribution are dealt with on the basis of district reports and 
analysis of samples from different jmrts of the Ukraine. 

Report of the division of forage plants, [1023, 1024, and 1025], G. P. 
McKostie (Canada Expt. Farms, Die. Forage Plants Rpts. 1923, pp. h5, figs. 9; 
1924-1925, pp. 41, figs. 3). — Investigations (E. S. 11., .50, p. 432) reiKufed on for 
the years indic^ated include vaiietal trials with (’orn and corn hybrids, broom- 
corn, soy ])eans. mangels, swedes, fall turnips, field carrots, sugar beets, alfalfa, 
red clover, white clover, sweet clov(*r, sunflowers, fi(‘shy finnual pasture crojvs 
(rape, cabbage, and kale), and annual hay crops; comparisons of grass-clover 
mixtures; breeding work with root cro|>s, sunflowers, grasses, clovers, and al- 
falfa ; and classification studies with mangel varieties according to root tyi)e 
and with corn varieties. 

The influence of iiiiie of cutting on the quality of crops, A (\ Akny 
(Jour. Anier. 8foc. Agron., 18 {1926), No. H, pp. 6‘8'/ -7(i4).—- Review of harvesting 
experiments indicated that the optimum time (^r iKTiod for cutting grain and 
forage croi)s depends on yield, quality, weather conditions at harvest, con- 
veniences in relation to other work, and the maintenance of satisfactory slafids 
of perennial crop.s. Climatic and soil variations influence rt'sults in different 
locations. 

Harvesting crops grown primarily for grain or seed lK*fore approximate 
full maturity does not improve the quality of the product, although un- 
der c<K)l humid conditions these crops may be harvested a wc‘<‘k or more 
lx?fore maturity and under warm, dry conditions three to four days 
early without appreciable loss in yield or quality. Wliere cereal straw is to he 
fed, harvesting before maturity helps to prevent leaching of nutrients there- 
from. The composition, digestibility, and r>alatabillty of forage crops can be 
directly controlled by cutting at the maturity stage, giving results desired. 
Annual grass crops should apparently develop the kernels to the soft dough 
stage to obtain the best balance between yield and quality of hay. It appears 



1927} 


FIELD CHOPS 


433 


desirable to cut soy beans for hay somewhere between the stages seeds well 
formed and “ beans half grown.” Ordinarily cutting alfalfa somewhere 
between tenth- and half-bloom as a regular practice seems to result in the 
best balance between yield and quality and also to maintain a vigorous stand. 
Leaving a growth from 0 to 8 in. high in the fall to hold winter snows appears 
imjiortant in maintaining alfalfa stands under severe winter conditions. 

Injury from burning off old grass on established bluegrass pastures, 
L. F. Geaher {Jour. Ainer. Soc. Aoron., 18 <1920), No. 0, pp. 815-8 W, figs. 2). — 
Blue grass i>asture st the Wisconsin Experiment Station burned March 9, 
1025 (soil surface completely frozen) and May 11, 1925 (soil completely 
thawed) yielded 52 4 and 71.3 iK*r wnt, respc*!* lively, less dry old grass i)er 
cere April 21, 1920, than unburned plats and 34 and 34 3 i)er cent less weight 
cf rhizomes and roots to a depth of 7 in. The burned areas, especially the 
earlier, Ijecame weed infc'sted. So far as the amount of growth is concerned, 
burning has a very injurious effect uikui blue grass pastures. 

fllegistration of cereal varjetics] {Jour. Amer. Soc. Agron., 18 <1920), 
No. 10, pp. 920~9Jf8). — These pages embrac(' the following reports of subcommit- 
tees of the American Society of Agronomy: Registration of Standard Wheat 
Varieties, by J. A. (3ark. H. H. Love, and E. F. Gaines: Registration of 
Improved Wheat Varieti(‘s. l)y J. A. (Mark, H. H. Love, and J. H. Parker; 
Registration of t'ari(*lu‘s and Strains of Oats, by T. R. Stanton, F. Griffee, 
and W, V Etheridge: and R(‘gistration of Barb‘y Varieties, by H. V. Harlan, 
E. F. Gaines, and R. G. Wiggans. 

[Root crops experiments in Gaiiada], l\ T ,SnrTT OV/naf/n Kxpt. Farms, 
Div. Vhern. Rpl. 1925, pp, 'fO-51 ). — Further analytical data on sniar beot<. man- 
gels, turnips, and carrots sumdement lho>*t^ noted earlier (E. S. R., 53, p. 135). 

(’anadian-grown has prodn(‘ed sugar Iksms fully equal in sugar content 
and purity to those from imported st‘ed of the most approved European varie- 
ties. Satisfactory evidence of the i>ossll>ility of growing in many widely 
distant districts of the Dominion beets of excellent (inalit> and (miinently 
suitable for sugar i)roduction seems to have been presented. 

Effect of color of se<'d, of scaritlcnlioii, and of dry heat on the germina- 
tion of alfalfa seed and of some of its impurities. (J. Sifavari' iJour. Auier. 
Soc. Agron., J8 (1920), No, 9, pp 7}.b-767>) - The elTec-t of (‘olor on the agricul- 
tural value of alfalfa s(‘ed has been described in another contribution from the 
Utah Exp('riimmt Station ( E, S. R, 55, ]> 735). Scji rifled seed gave a higher 
peuTentage germination than unseariti(‘d seed in th(‘ proportion of 132:100, 
but w'eak seiMllings and moldy sprouts were more frequent in the scarified seed. 
Dry heat up to 85"' V. (185'’ F.) applied for no longer than 4 hours inereased 
the germination of alfalfa seed by causing most of the hard seed to germi- 
nate. Discolored alfalfa seed.s were injun*d considerably at much low^er 
temperatures than were bright, mature seed, 

Staker's n suits (E. S. R., 53, p. 135) were confirmed in that dodder, Russian 
thi.stle, and Atriifiex tumbleweed were praetieally eliminated by heating to 
<S5" for 4 hours. The germination of green foxtail {(8vtaria tOridis), redroot 
ingweed {Amarauthus retroflcxus) , and hare's ear mustard (Vouringia 
orientaUs) was not affected much by hc’ating to 90'". 

The castor bean in central Asia [trans. title], G. M, INipova (Trudg Prlkl. 
Dot. i Sclek. {Bui. Appl. Hot. and Plant-Breed iug), 16 (1926), No. 4, PP. 145-240, 
pi 1, figs. 12; Fng. ahs., pp. 227-2 iO ), — From investigations on Ihcinus spp, over 
a wide range of material, the author gives a detailed account of the origin, 
classification, and spt'ciflc characters of the castor bean, traces the develoiv 
ment of the plant and show^s its response to temperature, and describes its 
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distribution and cultivation practices In central Asia. The Knglish summary 
(pp. 227-240) shows that considerable attention was paid to the characteristics 
and distribution of R. pet^sicus^ breeding work, and the oil contents of different 
sorts. 

Experiments with corn on dry land at the Huntley Branch Station, A. E. 
Seamans (Montana Sta. Bui tH (1926), pp, 43, figs, Investigations with 
corn, made cooi»eratively with the U. S. Department of Agriculture (E. S. R., 
50, p. 133) during the period 1913-1924, comprised continuous cropping v, rota- 
tion, tillage experiments, varietal trials, and lioggiiig down tests. Data ^YC^e 
also recorded on precipitation, evaporation, temperature, and wind velocity. 

Corn yields were practically e<iual on spring and on fall jdowing. Fall sub- 
soiling to a depth of 14 in. did not increase the yields of grain and stover over 
those on ordinary fall plowing enough to justify the extra labor. Spring- 
listed corn has averaged higher in grain yield than corn on spring-plowed or 
surface-planted land, whereas stover yields were about equal. More grain 
and stover were produced by corn on summer-fallowed land than with any 
other method tested, but the advantage over spring listing was not enough 
to warrant the practice. Where corn followed small grains or flax in rota- 
tions, yields after spring wheal Avere somewhat heavier than after other croi>s. 
Manure depressed corn yields in some cases, while in others slight increases 
were recorded. 

Disked corn land w^as preferred to jflowed corn land for small grains and 
flax. On disked land small grains and flax aA^craged about midway betAveen 
yields from continuous cropping and from alternate i'ropi>iiig and summer 
fallowing, although barley on disked corn land produced better than on summer 
fallow. The average yield of shelled corn (pounds i)er acre) Avas only slightly 
less than the average oats j’ield and exceeded that of any other cereal except 
winter wheat. Rotations including corn produced mor(^ total grain and a 
higher average acre yield of giain than rotations without corn. Northwestern 
Bent, Payne White Dent, Miniie.sota No. 23, Falwner, and Dakota AVhite Flint 
could be dep(!nded upon to mature corn before frost practically every year. 
Several other sorts seemed desirable for silage, although not entirely depend- 
able for grain production, 

Exi)eriments since 1915 indicate^ that la^gging down corn is an economical 
means of harA"e.sting, One acre of Nortliwestern Dent, yielding lfl.8 hu., has 
supported 6.5 hogs (about 90 lbs. initial aa eight) for 23 days, with an avemge 
dally gain of 1.31 lbs. x>er animal. 

Soil moisture determinations in connection Avith these exix'riments showed 
that in general each crop exhausted before harvest every year the soil mois- 
ture available to it, regardless of the moisture content of the soil in the spring. 
The average percentage of spring soil moisture varied somewhat for the croi>s 
and cultural methods used. Corn left more moisture in the soil after the 
removal of the crop than did AAiieat, oats, or flax. Wheat and oats AAere about 
equally efficient, and reduced the soil moisture content to the lowest per- 
centage of any of the crops sampled. The average depletion by flax was about 
midway between that of small grains and corn. 

Growing corn on irrigated land, I). Hansen (Montana Sta, link 193 (1926), 
pp, 16, figs, 2 ). — Production methods for corn on irrigated land are set forth on 
the basis of experimental results at the Huntley Substation (E. S. R., 55, p. 132; 
56, p. 133) and observations elsewhere in the yellowstone Valley. The choice 
of varieties for grain and silage, seed selection and preservation, cultural prac- 
tices, and ways of harvesting and using the crop are discussed briefly. 

Varietal trials showed that under conditions at Huntley best results are had 
with the semident and early dent corns such as Northwestern Dent and Payne 
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White Dent, these sorts being most desirable for both grain and silage., The 
types of corn that can be raised in Montana are best used for silage, forage 
or bundle feeding, or for harvesting with hogs and sheep. In crop rotation 
experiments corn thrived and gave uniformly high yields after alfalfa. Grains 
on disked corn land yielded nearly equal to grains after beets or potatoes. 

With corn yields at about 60 bu. per acre the average returns over a 10- 
year period in hogging down experiments were at the rate of 720 lbs. of pork 
per acre on corn alone and 783 lbs. on corn and rai)e. In 1925 on a 3-acre 
cornfield yielding about 40 bu. per acre hogging down produced pork at the 
rate of 481 lbs. i>er acre. 

porn: Relation of protein content to specific gravity, F. T. Shtjtt {Canada 
Expt, Farms, IHv. Chem. Rpt. 1925, pp, S4, S5). — Si>ecific gravity of kernels of 
com did not appear to be directly related to their protein content, although 
within a strain and its progeny there was a distinct trend towards high 
gravity being asscxlated with high protein. It appeared that specific gravity 
can not be relied on for the selection of kernels as to protein content, high or 
low, and that the protein c(>ntent of the parent has not determined that of the 
progeny. 

An improved method of delinting cotton seed with sulphuric acid, C. D. 

SHEintAKOFi (Tennessee Sta. Vire, 3 (1926), pp, 2).— The author found that 
cotton seed could be dolinted by the application of 1 part by volume of 
concentrated commercial sulfuric acid to 17 of seed, saving about 60 per cent 
of acid as compart'd with the original method. Delinting can also be accom- 
plished with acid diluted 1 part to 5 of water for 60 parts by volume of cotton 
seed, seed being delinted in about 5 days. Procedure is outlined. 

Fertilizer experiments with cotton, 0. P. Williams, S. K. Jackson, and 
H. B. Mann (North Varohna i^ta. Bui, 250 (1926), pp. IS). — Fertilizer experi- 
ments with cotton carried on in North Carolina en Cecil sandy loam in the 
Piedmont and on N(»rfolk flm' sandy loam in the C'oastal Plain dealt with the 
('fleets of different proportions of nutrients on yield and maturity and rates 
of application. Sourc(Ls of nitrogen were compared on these soils and on 
Cecil clay loam. 

As measured by the average percentage (;f total crop oi)eii at first picking, 
increases in the phosphorus in the formula made foJ' earliness, in nitrogen 
caused little or no change, and in potassium caused reduction In earliness on 
both soils. In most of the field experiments applications of commercial fer- 
tilizer increased the percentage of c(»tton oi>en at the first picking as com- 
pared with unfertilized cotton. Fertilized or not. more cotton was open at 
the first i)icking on sandy or sandy loam soils in the Coastal Plain than on 
clay or clay loam soils in the Piedimuit. Increasing the quantity of fertilizer 
I>er acre had a rather marked effect upon maturity. About 300 lbs. (7~3~2.5) 
lier acre had the maximum effect on ('ecil sandy loam, with a decrease after 
900 lbs. per acre. 

Fertilizer formulas are indicated for certain soil tyi)es of the Coastal Plain 
and Piedmont sections. For average soil types in the Coastal Plain a safe 
analysis is about 8-5-3 used at the rates of from 6(X) to 800 lbs. per acre. The 
percentage of nitrogen at planting should he reduced to about half if as much 
as 100 to 150 lbs. of sodium nitrate or ammonium sulfate is used as a side 
dressing after chopping. A 10-4-2 formula at similar rates seems to be the 
l)est general fertilizer for the more imjiortant soils of the Piedmont, The most 
economical applications of 7-3-2.5 formula were 800 lbs. per acre on the 
Coastal Plain and 200 lbs. in the Piedmont, although the greatest net returns 
in both cases were from 1,000 Ihs. Data cited show that fertilizer mixtures 
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suited to particular soils will often produce increases over the same amount 
of an unadapted fertilizer sufficient to pay for the entire application of the 
better suited mixtures. 

Trials of nitrogen carriers showed that, as compared with sodium nitrate, 
dried blood and cottonseed meal each possessed less relative efficiency when 
used on Norfolk sandy loam in the Coastal Plain than when used on the Cecil 
sandy and clay loams in the Piedmont, and they averaged only about four- 
fifths as effective as sodium nitrate and ammonium sulfate. The efficiency of 
ammonium sulfate ranged from four-fifths to nine-tenths of that of sodium 
nitrate. 

In a study of the value of inorganic and organic nitrogen applied to cotton 
on Piedmont soils by different methods with normal amounts of pliosphorie 
acid and ix)tash, sodium nitrate divided into two e^iual applications gave 
larger increased yields of seed cotton than did blood as the nitrogen source, 
either when the blood was all applied with the phosphoric acid and potash 
carriers at jdanting or when half went in at planting and the other lialf as a 
side dressing just after (hopping. With the Coastal Plain soil, decidedly best 
returns were had from applying half the nitrogen in the form of blood with 
all the phosphoric acid and potash at planting and applying the other half as 
sodium nitrate. 

Annotated bibliography on the storage of cottonseed and of seed cotton, 
H. M. Steece (U. S, Dept, Agr., Eat. Een\, Off. Coop. Ext. Work, 1926, pp. IS).— 
This mimeographed bibliography presents in summary form the results of 
official and other investigations eoucc^rned with the storage of cottonseed and 
seed cotton, and calls attention to hulletins and articles giving general informa- 
tion on the problem, 

Fulghum oat the best variety for spring seeding, C. A. Mooekb {Termessee 
Btta. Circ. i (1926), p. 1, fig. 1). — Fulglmm oats is indicated as superior for spring 
seeding in Tennessee. It outyielded JUirt b> about .*13 ix^r cent at the station 
and surpassed Burt at ("olumbla. 

Certified Irish potato seed, J. A, McClintock (TeinwHsee Sta. Circ, 7 (1927), 
pp. 2). — Certified potato seed averaged 183 bu. per acre during 3 years com* 
pared to 102 bu. from uncertified coiiimc'rcial stock. Plants from uncertified 
seed showed 25 per (*eut of degeneration dist^ases, while those from certified 
seed had less than 2 per c?ent. 

Influence of early and late planting and sprouting on the yield and dry 
matter content of potatoes, F. T. Shutt (Canada Expt. Farms, Div. Chem. 
Rpt, 1925, pp. — Results in the fifth year of this iiuiuiry (K. 8. H., 53, 

p. 137) did not seem to warrant definite conclusions. 

Fertilizer formulae for potatoes, F. T. Shutt (Canada Expt. Farms, Dir. 
Chem. Rpt. 1925, pp. 11, experiments during several years in the Mari- 

time Provinces, formulas involving scKlium nitrate and ammonium sulfate in 
equivalent amounts for nitrogen, suix^rphosphate fur phosphoric acid, and 
potassium chloride for potash were applied at acTe rates of 1,000, 1,500, and 
2,000 lbs. to potatoes in a 3-year rotation of potatoes, grain, and hay. 

Practically all of the 30 treatments used gave profitable returns. The data 
indicated that good returns may be expected from such mixtures as 8:8:6, 
3 : 6 : 6, 4 : 8 : 6, 4 : 8 : 8, or 4 : 8 : 10, depending on the character and fertility of the 
s<iil. An acre dressing of 1,200 to 1,500 lbs. of any of the formulas mentioned 
would probably suffice under average conditions of soil and season for a 
maximum yield. 

Studies on inoculated soybeans, — I, The importance of determining the 
number and size of soybean nodules for evaluating relative efficiencies of 
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two or more ciiltiire8, L, W. Kkdman (Jour. Amer, Soc. Agron,, 18 (1926), 
No* 9, pp* 7^iM(?4)*-^Nodules collected from Manchu, Dunfield, Peking, and 
Midwest soy beans at the Iowa Experiment Station were grouped as small, 
medium, and large; were washed, dried, counted, and weighed, and then were 
pulverized and analyzed for total nitrogen. The relation between the average 
amount of nitrogen in each nodule for the three groups for all four varieties 
was very similar to the average weights of the small, medium, and large 
nodules. A suggested classification of inoculated soy bean plants is presented 
for differentiating degrees or intensities of nodulation. The relative efficiency 
of two or more cultures for the inoculation of soy beans apparently can be 
accurately determined only after the number and different sizes of nodules have 
been ascertained. 

A study of the sugar-beet position, A. Hkuxjes and K. N. Dixev {Jour. Roy. 
Ayr. kiov. England. 86 {1926), yy. 69-89 ). — The history and development of the 
sugar beet industry in tlie United States and elsewhere ore outlined, witli 
discussion of its ]>robable (‘xpansion in England and Wales and of some factors 
affecting its future development. 

Determinative kc^y to the principal sugar eaiie varieties in Java in 1925 

[trails, title], C. A. Backek {Arch. Suikcrindus. Nederland. Indie, Meded. 
Proefsfa. Jara-Euikenndus., 1926, No. 11, yy. 4'^ 1-612, figs. 29 ). — Sugar cane 
varitdies most widely grown in Java in 11)25 are described and listed, and 
typical imds are illustrated. 

Growing sweet clover, ( 1 . F. H. Kickley (Alberta i utv., Vol Agr. Bill. 2, 
?cr. /)/>. 26, (>} — A rcNision of a publication noted (E. S. li., 52, 

p, 7B6). 

Effect of chlorine in tobacco, F. B. Carfenieii and A. H. Ali.en {Amer. 
Fert., 65 {1926), No. 7, pp. 21-24 )* — Popular brands of cigars were found to 
contain higlier percentages of chlorine than generally supi>osed, especially in 
the lietter grades, whereas the average chlorine content of pipe tobaccos 
examined was much lower than for the cigars or for cigarettes. Where the 
chloride was a source of p<.)tash in the fertilizer, the chlorine content of leaf 
tidmcco obtained from growers was higher than when the sulfate was used, 
and the hum was inferior. 

Tlie analyses and data from other sources apjieared to indicate that while 
excessive amounts of chlorine are not desirable, a relatively large percentage 
does not necessarily produce a bad burn. Chlorine may injure the burning 
quality, but tobacco seldom contains enough to do serious harm. There seemed 
to be no eviden<*e to support the popular notion that small amounts of chlorine 
in fertilizers will injure the quality of the tobacco gro\Mi, and the existing preju- 
dice against fractional perwntages of this element is not held justified. The 
variation in chlorine content of tobacco grown in different localities would appear 
due in part, at least, to variation in the amount present in the soil. 

Protein survey of 1926 Minnesota wheat crop, K. 0. Sherwood {Minn. 
Dept. Agr. Bui. 52 (1926), pp. 16, figs. 3 ). — Samples were collected in the prin- 
cipal wheat area of Minnesota and were examined at the State Testing Mill as 
in 1925 (E. S. H., 54, p. 530). Hard red spring wheat (1,838 samples) ranged 
from 8.56 to 17.95 per cent of crude protein, averaging 12.74 per cent. Winter 
wheat (180 samples) averaged 11.58 per cent, and durum wheat (63 samples) 
12.46 per cent. 

Hybrid selections of Marquis and Kota: A comparative study with 
regard to disease resistance, yield, and baking quality, L. E. Waldron 
(North Dakota Sta. Bui. 200 (1926), pp. 64, figs. 11).— A detailed account is 
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given of extensive, comparative studies made with the spring wheat varieties 
Marquis and Kota and two of their hybrid ( Marquis X Kota No. 5) ofCsprlngs, 
Ceres and No. 1656, during efforts to obtain improved wheat varieties. Marquis 
and Kota appeared to differ in at least 17 physical and chemical characters. 
For certain characters two or more factor pairs seemed to be concerned. 

During the period 1923-1926 for 85 comparisons at different stations, No. 1056 
was found to rust (stem rust) 6.2 per cent less than the rust resistant Kota, 
and for 63 comparisons Ceres showed 1.8 per cent more rust than Kota. No. 1656 
appeared to stand in a definite transgressive position in regard to rust re- 
sistance. Certain reselectlons from No. 1656 on the basis of rust resistance 
showed a lessened average amount of rust carried than check plantings of 
No. 1656. 

Marquis wheat is slightly earlier than Kota, and No. 1656 and Ceres are 
both significantly earlier than Marquis. Selections from No. 1656 indicate that 
at least two pure breeding transgressive segregates for earliness exist in that 
wheat. Two such segregates seemed to necessitate the assumption that Kota 
and Marquis are separated by at least four pairs of allelomorphic factors. Both 
Geres and No. 1656 are intermediate between the parents in strength of straw 
and differ significantly in height, No. 1656 being the taller and approaching Kota. 

The Kota pure line (No. 5) was hardly significantly higher yielding than 
bulk Kota. In numerous trials during 1923, 1924, and 1925 Ceres oiityielded 
Marquis and Kota 3.8 and 3.6 bii., or 14.2 and 14.9 per cent, respectively. When 
yields were grouped (4 classes) according to presence or absence of rust and 
lodging Ceres outyielded Marquis significantly in all except the group where 
lodging was severe and rust not severe, and outyielded Kota significantly in all 
groups. The data indicated that Ceres is a transgressive segregate as to yield, 
a position apparently resulting from an additive effect of high yielding factors 
from each parent. No, 1656 generally showed less yielding capacity than Ceres, 
except when rust was certainly the limiting factor. The lessened yield capacity 
of No. 1656 seemed in part due to its weaker straw and in particular to low 
yielding forms contained. Individual selections were obtained that yielded 
higher and lower than the bulk No. 1656. 

The averages for 22 comparative milling and baking trials showed the re- 
spective weights per bushel for Marquis, Kota, and Ceres to be 58.4, 60.6, and 
60.6 lbs., crude protein 12.1, 12.84, and 12.84 per cent, flour yield 71.61, 75.41, 
and 74.2 per cent, loaf volume 2,153, 2,304, and 2,247 cc., loaf <^)lor 91.8, 92.6, 
and 93.2 per cent, loaf texture 93.1, 93.1, and 93,6 per cent, flour ab8ori}tion 
58.9, 60.1, and 60 per cent, loaf weight 487, 488, and 490 grn., and ash 0.57, 
0.571, and 0.53 per cent. In 15 comparative trials No. 1656 about equaled Kota 
in weight per bushel ; was intermediate between the parents in crude protein 
content and loaf volume, higher in flour yield, loaf color, and texture, and equal 
in loaf weight; about equal to Marquis in flour absorption; and lower than 
either in percentage of ash. The relative flour yield of No. 1656 seemed to 
Indicate the presence of at least two pairs of factors for flour yield distinguish- 
ing Marquis and Kota. As a group, selections from Ceres and No. 1656 exhibited 
markedly less variability in protein content than a miscellaneous group of 
varieties and hybrid selections. Comparing selections of Ceres and No. 1656, 
No. 1656 has a significantly higher protein content and a nonsignificant lower 
loaf volume. Hie variability of No. 1656 Is significantly greater in both cases. 

The greater heterozygosity of No. 1656 in relation to Ceres was demonstrated 
by comparing the variability for 14 characters in 23 cases. The data showing 
the possibility of securing transgressive segregates with respect to earliness, 
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yield, disease resistance, and quality of product indicated that marked advances 
are possible in wheat breeding if proper parental material is made available. 

Zonal distribution of species and varieties of wheats in the valley of the 
river Aragva (Caucasus) [trans. title], M. I. Pbikhou’ko (Prihodko) (Trudy 
Prikl Bot. i Selek. (Bui. AppL Bot. and Plant- Breeding) , 16 (1926), No, 4, 
pp, 165-144; Eng. ah$., p. 144)* — distribution of species and varieties of 
Triticuin according to altitude is shown for the locality Indicated. 

West Indian yams, U. (). Williams (Trinidad and Tobago Dept. Agr. Bui., 
21 (1925), No. 1, pp. 1-26, pis. 4, fig. 1). — Varieties of yams cultivated In Trini- 
dad and Tobago are described, with information on cultural and held prac- 
tices, comparative yields, and production costs. 

Agricultural seed, A S. Ltjtman {Vennont Sta. Bui. 259 (1926), pp. 14 ). — 
The tables presented show the guaranty, purity, germination, and weed seed 
and other crop seed contents for 279 samples of agricultural seed obtained from 
dealers in Vermont during April, 1926. 

Tests on the poisoning of weed seeds [trans. title], (1. SAMPiin'Ro (Gior. 
Uisic., 15 (1925), No. 11, pp. 168-155). — ^Wlien seeils of Onseii rice, Panicum 
spp., and Vy perns spp. were Immersed for 6 days in solutions of different 
chemicals, the germiiiability of the seeds of Panicum was in no case destroyed 
and that of Cyperus seeds was stimulated. Rice and also Panicum behaved 
similarly when tht‘ solutions remained for 25 days in contact with the seeds 
during germination, while only single Oyp<»rus seeds germinated in each of the 
KCN and K 4 Fe((/N)rt solutions. The vegetation was normal with solutions 
of FeSOt and NaA/Oa and mediocre witli CuSO^ and KMn 04 ; that of rice was 
rachitic with K4Fe(CN)u and KCIO.. and for Panicum with K4Pe(CN)e, KClOa, 
KMnOi, CuOCia, and KFN. Rice made no gnwvth with Kt'X, KaOnO-, lysoform, 
and OaOCls and I’anicum none with lysoform and KaCr/h. The reason for the 
inferior stature of Panicum vegetation as compared to that of rice seemed 
because of it.s l(‘sser reserve matter. 

Eradication of the wild onion, C. A. Mooers (Tennessee Sta. Virc. 5 (1926), 
pp. 2, fig. 1). — Methods are outlined for the eradication of wild onions in fields, 
old sod land, lawns, and fenc*e rows. 

HOKTICULTFRE 

Type.s and varieties of celery, 1\ Work (Amer. Soc. Hart. Sci. Proc., 22 
(1925), pp. SSSSSl). — A brief discussion of methods of technique employed at 
(Cornell University in a systematic study of celery varieties. Among the most 
useful characters for distinguishing varieties W’ere the number of leaves, 
length of petiole, height, weight, and circumference of the plants, pithiness, 
suckers, ease in blanching, color of foliage, and cross section of stalks. The 
six varieties found of greatest importance in the United States were the Golden 
Self and Easy Blanching, Old and New Vilmorin strains, Golden Plume strain, 
and Giant Pascal. 

Physical and chemical changes in celery during storage, L. W. Corbett 
and H. C. Thompson (Amer. Sor. ilort. i8ci. Pmc., 22 (1925), pp. S46-35S ). — 
Marked changes were nt)t(*d from week to week during the storage period In 
the pectic compounds of the middle lamella of Golden Self Blancjiing celery 
stalks. Pectic acid and i)ectin gradually increased at the expense of the less 
soluble calcium i>ectate and pectose. Changes were less rapid in plants grown 
on plats receiving phosphorus and potash in addition to nitrogen than in those 
from the nitrogen plats. Breaking and cutting tests made at weekly intervals 
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fi^howed a well-marked decrease In resistance during the flrst 7 to 10 days of 
stomge, followed by a slow rate of change until the approach of decay. 
Analyses showed a decline in reducing and total sugars In the leaves and an 
increase in the stalks during the storage period. At the same time soluble 
nitrogen increased in both stalks and leaves. The insoluble nitrogen content 
of the leaves decreased during the entire storage period, while in the outer 
stalks the decrease ceased after the first month until the onset of decay, which 
naturally influenced the chemical composition of all parts of the plants. The 
increase in insoluble nitrogen in the inside stalks from harvest until the end 
of storage is believed due to translocation from the leaves and outside stalks, 
a phenomenon which must have been aceoiniMnied by the conversion of insolubh^ 
into soluble forms. 

Horticultural groups of cucurbits, 10. K. (Ustettkk (Atner. Sor. Hort. Sn 
Proc., 22 (1925) y pp. 538-540 ). — rointing out the distinguishing charncteristics 
of the three important species of cucurbits, namely, Vucurhiia pcpo, V. maxima, 
and (/. moHchafa, the author classifies 07 varieties studied on the grounds of 
the Iowa State College into various subgroups under the three main si)ecies. 

Preliminary notes on tip-burn of lettuce, K. A. McCinty and K. C. Thomp- 
son (Amer, Soc, Hort. Sci. Proa., 22 (1925), pp. 541-5/^6). — A ehemleal analysis 
at the (Colorado Exixeriment Station of healthy lettuce plants and of those In 
which lipburn w^as induced by copious watering showed that the percentage of 
the different sugars was significantly higher in the healthy plants. Further- 
more, determinations upon the two lots showed, almost without exception, that 
healthy plants were higher in the percentage of dry weight. No differences 
were noted in the t)entosau content of the two lots. Since the plants were 
grown in a single greenhouse, it is concluded that teini)eratiire and humidity 
had no bearing on the development of tipburn, but tliat abundant soil nndsture 
was the deteiiuiiiing factor. The suggestion that excessive transpiration is 
the cause of tipburn was refuted by the fact that healthy idants placed under 
bell jars in which the humidity was unusually high soon develoi)ed tipburn 
injury. 

Physiology of reproductiou in horticultural plants, — 1, Keproductioii 
and metabolic efficiency in the tomato, A. E. Murneek i Missouri ^^ta. Re- 
search Bui. 90 (1926), pp. 19, figs. 4)- — A report uj)on a study of the growth and 
metabolism, as indicated by chemical determinations, I5onny Best tomato 
plants grown under similar nutrient conditions, but divided into three lots 
as follows: (1) Normal, pollinated and allowed to carry fruits, (2) iK)llinated 
but defruited before the fruit reached 1 cm. in diameter, and (3) deflora ted 
before anthesis. 

The normal plants made less height growth and, as expressed by the dry 
weight of leaves, only one-half the total amonnt of foliage of the other two 
groups. The defruited plants absorbed the greatest quantities of soil nutrients 
and synthesized the largest amounts of organic substances. The deflorated 
plants resembled the defruited in general appearance, but were approximately 
10 per cent lower in total fresh and dry weights of the various parts. 

Flower buds and fruits were low in ash and crude fiber, but comparatively 
high in phosphorus, nitrogen, starch, and hemicellulose. In the normal plants 
approximately 50 per cent of the total phosphorus and nitrogen, 71 i»er cent 
of the sugar, and 83 per cent of the starch were concentrated In the fruits. 
Hence it was apparent that the reproductive organs, particularly the develop- 
ing fruits, received the greatest stimulus from gametic union. It is pointed 
out that when a maximum number of embryos and their accessory tissues 
are permitted to develop, the inevitable result is a retardation or destruction 
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of further vegetative development, attaining in extreme circumstances the 
complete death of the plant. The large growth made by the defruited 
plants is explicable only in the light of the supposition that stimulation in 
metabolic activity from fertilization extends beyond the immediate region of 
the floral organs. 

The effect of acid phosphate and muriate of potash on the vegetative 
growth of tomato plants, J. U. Hj-ipler (Amer. Sne, Ilort. S(ci. Proc.y 21 (1924), 
pp. 3()2-365). — To determine whether the earlier ripening noted on acid phos- 
phate plats at th(i New Hami>sliii*e Experiment Station (E. S. R., 49, p. 234) 
was associateil with vegetative growth, data were takem upon early growth, 
total growth, number of flower clusters, and the yield of ripe fruits of Bonny 
Best tomatoes subjectc^d to differential fertilizer treatments. On July 17 the 
increased growth on i>lats receiving 1,(K)9, 50(1, and 1,520 lbs. of acid phosphate 
in addition to the basic treatment of 20 tons of manure iH*r acre amounted to 
152, 113, and 155 per cent above the control jJnt. At the same time the use of 
20 tons of additional mnmire yield(‘d only 7 per (*ent increase, and where 
muriate of potash was used alone, or with acid phosphate, there was a 14 per 
cent decrease and a 19 i>er (‘ent gain, n‘siKH*tiveIy. On July 31 the 1,000, 500, 
and 1,520 Ib. acid phosphate plats carried 138, 103, and 142 per cent more 
flower (luster.s than did the check plats, and up to September 17 yielded 346.3, 
229.3, and 332.7 jKu* ((‘ut more rip(‘ fruits than did the cliecks. Growth data 
taken August 7 showed mucli smaller increases on the phosphate plats, indi- 
cating that increased growth due to acid phi>sphale was largely early growth. 

Tomato production, P. Work (\cu }orK: Orange Judd Pub. Vo.; London: 
Kegan Paul, Trench, Trubner it Co., 1926, pp. 127. pis. 13, figs. 2). — A concise 
discussion of tomato growing based upon exiKTimontal results and practical 
experiences. 

FolHiiation and fruiting habit of the watermelon, J. T. Rosa (Amer. 8ov. 
Mori. Set. Proc., 22 (1925), pp. 221-222 ). — Following a brief discussion of the 
flowering habit in the w’alerinelon, the author reiH)rts that observations upon a 
large number of varieties growing at tlK^ University Farm. Davis, and at 
Modesto, Calif., sliowed two distinct grout>s, namely, those hearing purely 
staminate and pistillate flowers and those bearing hermaphroditic blooms in 
place of the purely pistillate ones. The hermaphroditic flowers generally con- 
tained three well-develoix'd stamens yielding an abundance of pollen indis- 
tinguishable from that of staminate blossoms. However, w’hen bagged prior 
to anthesis these hermaphroditic blooms faded to set fruit unless hand pol- 
linated, due, in the author’s belief, to the sticking of the pollen grains to the 
anthers following (hdiiscence Emasculated and pistillate blooms of several 
varieties failed to develop fruits when protected from iiiswt visitation, indi- 
cating little tendency toward parthenocurpy in the watermelon. 

New fruits produced at tlie University of Minnesota Fruit Breeding 
Farm, \V. H. Aij^ekman (Minncsola Sia. Pul. 230 (1926), PP. 47, figs. 34)- — Fol- 
lowing a brief discussion of the hi.story and development of fruit breeding at 
the station, descriptions are offered of the more important seedlings, tree and 
bush fruits, and ornamentals which have resulted from these activities. 

A record system for fruit i)reeding work, A. N. Wn.cox (Amer. 8oc. Hort. 
Bci. Proc., 22 (1925), pp. 269-271).— A brief discussion of methods employed at 
the Minnesota Experiment Station in labeling pollinated blossoms and keeping 
records upon the resulting seedlings. 

Tests show how to remove spray residue, H. Hartman and R. H. Robinson 
(Better Fruit, 21 (1927), No. 7, pp. 5, 6, 16). — Of a considerable number of com- 
pounds tested at the Oregon Experiment Station as possible ineilla for removing 
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spray residues from apples and pears, hydrochloric acid used at concentrations 
ranging between 0.26 and 2 per cent was found most effective and satisfactory. 
Among advantages cited are cheapness, effectiveness at low temperatures, 
nonoxidizing properties, volatility, easy removal from fruit, and noninjurious 
qualities. 

Bemoval of arsenate of lead from sprayed fruit, W. P. Headden (Colorado 
8ta, Preas Bui 63 (1926), pp. 4 ). — ^Finding that hand and machine wiping ma- 
chines such as exist are not satisfactory for removing arsenical residues from 
apples, a bath was devised, made up of 4 lbs. each of soda ash (NaaOOa) and 
common salt (NaCl) dissolved in 12.5 gal. of water. When maintained at a 
temperature of 100° F., this was found highly effective, provided the solution 
was gently agitated. Not less than 5 nor more than 10 minutes were required, 
followiug which Ihe apples were rinsed with fresh water. The resulting fruits 
not only satisfied the necessary requirements, but were attractive in appearance. 

Pollination studios with certain New York State apple varieties, L. H. 
MacDaniels (Amer, Soe. Ilort. 8c i. Proc., 22 (1925), pp. 87-96). — Records taken 
in the spring of 1025 at Cornell University ui>on the set of fruit on McIntosh, 
Cortland, and Baldwin apple trees inclosed in mosquito-net tents containing a 
hive of bees showed McIntosh to be practically seltVsterlle, Cortland sterile, and 
Baldwin self-fertile. The introduction of fore’gn pollen showed McIntosh X 
Rhode Island to be intersterile and McIntosh X Cortland interfertile. Counts of 
seeds in the resulting fruits showed sharp reductions below those of control trees 
exposed to open pollination. Germination studies with pollen of the experi- 
mental and other trees showed 24, 9, 13, 83, 89, and 12 per cent of avenige 
germination, respectively, for McIntosh, Baldwin, Rhode Island, Golden De- 
licious, Delicious, and Arkansas. Cortland pollen germinated as high ns 75 iK^r 
cent. A large portion of iinperfcH t pollen gra ns was found in those varieties 
with low pollen germination The author suggests that the several varietiCM^ 
may have different optimum temi>eratures for pollen tube growth and hence 
varieties probably vary in their effectiveness as polliuizers in accordance with 
the weather. 

First SO years of a variety apple orchard; apple cion selection, M. B. 
Cummings and E. W. Jenkins (Vermofit 8ta. Bui 255 (1926), pp. 32, pis. 4, 
figs. 2 ). — further report (E, S. R., 45, p. 835) upon variety and miscellaneous 
studies conducted in the station apple orchard, planted in 1905. Grass-mulch 
treatment, utilized from the sixteenth to twenty-first years was not equal, even 
when supplemented with fertilizer applications, to tillage. Light annual prun- 
ing of diseased and crowding limbs sufllced to kei^p the trees in good condition 
during the later years. A cylinder of galvanized wire cloth, 12 strands to the 
inch, proved successful, when pressed several inches into the soil, in protecting 
the trees from mice and from borers. Records taken on 27 varieties during the 
20 years showed but little difference in the total production of annual and 
alternate year producers. Of standard varieties, Yellow Bellflower was the most 
productive, closely followed by Fameuse, Red Astrachan, and Shiawassee. 
Yellow Transparent, a filler variety, was the most productive of all. Within 
varietal limits, trunk diameter, head diameter, and the height of the tree were 
correlated with productivity. 

A second report upon the study of the relative value of 268 apple scions de- 
rived in part from high and in part from low yielding parent trees failed to 
show any significant results attributable to parentage. 

Investigations in cool storage, C. E. Bakeb (Ind, Hort Boo. Trans,, 1925 , 
pp, 58 - 71 ), — Studies by the Indiana Experiment Station In an air-cooled storage 
cellar showed that natural air cooling is not sufficient to keep Grimes and 
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Jonathan apples from rapid ripening. The addition of ice during Septanber 
and October reduced temperatures from 12 to 18® F. below that of a comi>arable 
uniced chamber, and the fruit in the iced chamber kept considerably longer. 
However, as the temperature of the iced compartment averaged approximately 
66® during September, whereas the ideal temperature for apples is 31 to 32°, 
the author considers icing to be impractical from the commercial viewpoint. In 
concluding, the author points out the necessity of careful ventilation and the 
advisability of introducing fruit into the storage cellar in the early morning. 
The use of shredded oiled papers as a medium for preventing scald in Grimes 
and York Imperial is discussed. 

Use of leaf characters in identidcation of plum varieties, W. H. Aloebman 
and J. S. SiioEMAKEK (Amer. iSfoc. Hort. Sci. Proc., 22 (1925), pp. 264-269 ). — 
careful study of the leaves located about midway the length of strong-growing 
shoots showed varietal distinctions sufficiently clear to be used in the identifi- 
cation of plums. A key for identifying Minnesota plums is presented . 

Two years* results on the effect of nitrate of soda on the yield of straw- 
berries, S. W. AVentworth (Ame7\ Soc. Hort. Sri. Proo., 21 (1924), PP- 
35S~^62 ). — Due to soil heterogeneity and other causes, fluctuating results were 
obtained in 50*23 from the use of different sized and timed applications of 
nitrate of soda upon {Senator Dunhap strawberries growing at the New Hamp- 
shire Experiment Station. However, in the case of Premier plants set in the 
spring of 1023 as an intercrop in a young apple orchard which had been fer- 
tilized with 10 t<»ns of manure per acre in 1022 for sweet com, differential 
nitrate treat merits gave marked results. Plants receiving 300 lbs. of nitrate 
of soda per acre on Septcunber 1 and those receiving 100 lbs. July 31. August 
18, and May 20 of the suceeeding year yielded 18.4±r).3 and 10.8±8 per cent 
less fruit than control plants, whose yield was estimated on the basis of i)er- 
forinance of neighboring checks. lA^af area measurements showed those of 
the nitrated plants to be 20 per cent larger than those of the check plants. 
However, the I(*aves of nitrated plants showed a much greater tendency to 
wilt, a fact which is suggested as a iK>ssible cause of the crop decrease on the 
nitrated areas. 

The capsules, seeds, and seedlings of the orange day lily, A. B. Stoitt 
(Jour. Heredity, 17 (1926), No. 7, pp. 245-249, fiffs. 4 )- — Failure to secure seeds 
from self- and interiufllinations of various stocks of HvmcrocnlUs fulva led to 
the suggestitai that fulva lilies are simply vegetative propagations from a single 
original si^edling and hence constitute a cion. Of over 7,000 flowers of the fulva 
cion crossed with pollen of other HenieroealUs species, only 23 yielded mature 
capsules, containing 70 s<^eds, of which only 11 germinated. Records of success 
with fulva as a pollen parent are also very scanty. As both pollen and pistils 
appear perfect in the fuh^a lily, the author believes that sterility in this group 
Involves incompatibilities in fertilization and may, perliaps, be overcome at 
some time by the discovery of a truly compatible form. 

A handbook of flowering trees and shrubs for gardeners, R. C. Notcutt, 
edited by AV. R. Dykes (London: Martin Hopkinmn J Co., 1926, pp. Vfl-{-246, 
pU. 24 )^ — Brief descrijitive and cultural notes are given on a large number of 
flowering trees and shrubs. 

FOEESTEY 

Studies in tolerance of New England forest trees. — V, Relation of the 
moisture content of the soil to the sensitiveness of the chloroplast to light, 
G, P. Burns (Vemimit 8ta. Bui. 257 (1926), pp. 16, figs. S ). — In this fifth contri- 
bution to the general subject (E. S. R., 50, p. 343), the author reports that a 
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cturreat assumption that the amount of light required for photosynthesis 
increases as the soil moisture content decreases was not borne out in laboratory 
studies with young conifers, the tops of which were inclosed in sealed jars con- 
taining a known amount of carbon dioxide and the roots in pots of soil the 
moisture content of which was subject to change. Constant light was furnished 
by four Nela Trutint lamps placed about the tree. Under constant light and 
decreasing soil moisture, there actually oecurrtHi an increavse in photosynthetic 
activity as the moisture content reached a critical point. In Scotch pines this 
increase took place at about an 8 per cent moisture content. There was no 
apparent indication that photosynthetic activity decreased as the soil moisture 
content was lowered. 

The author points out that the data obtained in the studies tend to show a 
certain independence of light and soil moisture so long as neitlier Ix^come a limit- 
ing factor. In fact a decrease in moisture content of tlie soil did not alTe<l 
photosynthetic activity until after the tree began to perisli from a lack of water. 

The growth of the oak in relation to the weight of the aeorn [trans. title], 
G. [R.] Eittngen {ForstiniHs CenthL, (1926), No, 2Jf, pp. 8Jf9-H63, ftps. S ). — 
Measurements taken uiwn Ido o-year-old oak trees resulting from acorns whicli 
previous to planting were assorted into three grades, th(‘ average weights of 
which were 2.2, 4.7, and 7.2 gm., showed average values for height in centi- 
meters of 44,1±0.9, 68.4±1.2, and 82.5±1.3, respectively. Measurements taken 
three years later on other trees of the same lot, but derived from acorns 
averaging 2.2, 5, and 8 gm. in weight, showed average height values of 
109.1±0.3, 136.7±0.3, and 143,5±0.4 cm., resra^ctively, indicating that the differ- 
ences due to -the size of the acorns tended to diminish as the trees increased 
in age. 

The larger oaks not only exceeded the smaller ones in height, hut also in 
diameter of the trunk and in the number of young shoots. At the age of 5 
years oaks derived from small, medium, uml large acorns averaged 7.4±0.2, 
10.1±0.2, and 11.4±0.2 mm, in diameter at the base, and at 8 years 11 ±0.3, 
12,6±0.3, and 14.1 ±0,4 mm, respectively. The average weights of the above- 
ground portion of 5-year-o1d trees witlionl leaves were 8S±0.4, 23.3±1.2. and 
33.1 ±1.3 gm. for small, medium, and large trees, r(‘spe<‘tively. The weights of 
the air-dried leaves of 5-year-old trees were 5.2±0.2, 7,1 ±0.3, and 8±0.3. The 
number of leaves were 73.2±3.7, 90 5±5.4, and 99.5±4.2. 

Although it is expended that the stimulating effect of large acorns w'oiild 
gradually reach 0 in oi)en plantings, the author pf>ints out that in dense stands 
this original snjH'riority would give the young oak a decided advantage and 
lead to the ultimate suppression of the small trees resulting from small acorns. 

The identillcatioii of furniture woods, A. Kokhlfk (U. S. Dept. Af/r., Misr. 
Circ. 66 (1926), pp. 76, pin. ^0, figs. ^). — I)evote<i principally to ihe structure, 
coloration, figuration, and uses of the w^oo<ls commonly used in furniture 
manufacture, this paper discusses in a general way the selection of wood for 
furniture making, the amounts and kinds used, the structure of woods, methods 
of cutting, figures in wood, veneers, rulf*s for nomenelatiire, the efPe(*t of ntmos> 
pheric changes on furniture, etc. A key for the identification of woods used 
for the exposed parts of furniture is included. 

DISEASES OF PLANTS 

Plant pathology on an anatomical-physiological basis [trana title]) H. M. 
Qxjanjee (Angew. Bot., 6 (1924), No. 2, pp. 225-232 ). — Chiefly tbls note compares 
contributions by about 22 authors, with reference also to related accounts by 
himself (E. S. R., 52, p. 746; 53, p. 244). 
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Wiseansin studies uik>u the relation of soil temperature to plant disease, 
L. R. Jones, J. Johnson, and J, G. Dickson {Wiaconsin 8ta, Research BuL 71 
(1926), pp. m, figs. 59). — A summary is given of contributions of the Wisconsin 
Station on the relation of soil temperature to plant diseases, most of the work 
having been carried on at the Plant Pathology Laboratory of the station be- 
tween 1916 and 1926. The data have been brought together in order that 
there may be given a unity of conception and method of the work on the 
effect of temperature on host plants and parasites and of development of 
diseases. 

Data and perspectives of biological researches on parasitic fungi, 1850 
to 1025 [trans. title], A. N. BukhgeIm (Buchiieim) {Naiich. Agron. Zhur. 
{Jour, handle. 2 (1925). No. 9. pp. 560-565; Ger. ahs., p. 565). — The 

author reports regarding progress in the field of experimental biology of 
parasitic fungi during 1850-1925, emphasizing their si>ecialization and change 
(extension) as regards host range. It is emphasized that the resistance of 
plants to certain parasites is influenced in very high degree by conditions in 
the extomal medium. 

Mycology [India], W. McRae {India Bd. Sci. Advice Ann. Rpt. 1922-23^ 
pp. 3 Accounts are given in brief detail of conditions and work regarding 
economic plant diseases in several jdaces or divisions throughout India. 

Longevity of cultures of fusaria, W. E. Maneval {Phytopaihology, IJf {1924) ^ 
No. 9, pp. 496-410). — Stock cultures of Fusarium conglutinans, F. niveum^ F. 
oxynportm. F. rasinfcclum, F. discolor, F. gihhosum, F. coerulcum, F. soUmi, 
F. irichotecloidCH, and F. discolor snlphnreum in plugged test tubes were 
placed in an ice box in the spring of 1916, where they remained until March, 
1924, when cultures were made of them and all but F. coeruleum and F. dis- 
color sulphttrcutn grew. After having l)een preserved for approximately 8 
years, most of the time at a temi)erature near 10® C., 8 out of the 10 species 
grew more or less readily, indicating for field control the necessity of long 
I)eriods of rotation for the eradication of these species, even where there is 
no new growth. 

The effect of hydrogen-ion concentration on the extracellular pectiiiase 
of Fusarium croinyophthoron, ( \ P. Siuebis {Fhyiopathologp. 14 {1924), No. 11, 
pp. 461-469) . — Tests wen^ made of the effect of the pectinase of F. cromyopthoron 
contained in the filtrate from liquid media of different Il-ion concentrations and 
growth periods on the maceration of onion disks and on the hydrolysis of 
pure pectin. Tlie amount of pectinase, as measured by its action, secreted 
in the different cultures was found to vary with the age of the culture and 
the H-ion concentration of the medium. The age of the culture influenced the 
IK'rmeability or imi)ermoability of the cells of the fungus to pectinase. The H 
and Oil ions likewise influenced the rate of i)ectinase excretion. 

The viability of uredospores, W. E. Maneval {Phytopathology, 14 {1924), 
No. 9, pp. 403-407). — Exi>eriments of the author with uredosfiores of IJromyccs 
siriatus, Puednia soryhi, P. coronala, P. nu'nthac amcricana, and U. caryophyU 
Imus and cited work of other investigators are said to indicate that these 
species and also P. hclianthi and Cronartium ribicola retain their viability for 
at least six months at ratluT cool temi>eratures and with moderate humidity. 
It is considered probable that under certain conditions these and other species 
of rusts retain their ability to infect their host plants after a winter rest 
period. It is believed that such rusts as those of corn, alfalfa, and oats may 
overwinter in the uredo stage, be disseminated, and become established in the 
spring. 
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Measuring water flow Interference in certain gall and Tascular diseases, 
L B, Melhus, J. H. Muncie, and W. T. H. Ho (Phytopathology, H (19^), No. 12, 
pp. S80-584y fiff. 1). — A form of apparatus designed to measure the interference 
of water flow through vascular tissues is described. By means of this device 
it was found that the vascular distortion caused by crown gall (Bacterium 
tumefacicns) in the trees studied induces suflScient interference to reduce the 
rate of water flow 30 per cent. The wilting incident to field Infection of cab- 
bage with Pusarium conglutinans was found to be due to a partial or complete 
stoppage of the ducts in the vascular system. Alfalfa wilt also results from 
a vascular plugging. 

Fungi causing rots of fruits and bulbs [tmns. title j, J. Trzeuinski (Pam. 
PaHst. Inst. Nauk. Uosp. Wiejsk. Vulawach {Mem. Jnst. Natl. Polon. Econ. 
Eurale Pulawy), 4 (192S), A, No. 4. pp. t~49, figs. Fr. ahs., pp. 44-49). ‘ — 
Penicillium glaucwm (P. crustaceum) is made prominent among several organ- 
isms discussed as noted in connection with rotting diseases of fruits and of 
bulbs. 

The alternate hosts of crown rust, Puccini a coronata Oorda, S. M. Diin'Z 
(Jour. Agr. Research [1^ S.], 3S (J926), No. 10, pp. 933-970, figs. 4). — Thirteen 
species and one variety of Khamnus, indigenous to the United States, and three 
species native to Europe were investigated as imssible alternate hosts of crown 
rust. Normal infection was secured in at least one trial when teliospores from 
Avena sativa were transferred to R. californica tomcntella, R. carolirtiana, R. 
cathartica, R. ilioifolia, R. lanceolata, R. paehyphijlla, R. pinctorum, R. rubra, 
and R. smithii. The following species were found also susceptible, and it is 
claimed that they may function as alternate hosts of the Avenae form of P. 
coronata : R. alnifoUa, R. calif ornica, R. crocca, R. dahurica. and R. finctona. 
R. frangula, R. ncvadensns, and R. purshiana show^ed marked resistance to the 
physiologic form on oats. 

Normal infection was secured by inoculation with teliospores from Calnma- 
grostis canadensis on R. alnifolia, R. ealifornica, R. crocea, R. lanceolata, and 
R. snUthii. It was found that R. ealifornica tomcntella, R. rafhartica, R. pine- 
torum, and R. rubra may function as alternate hosts of this physiologic f(wni. 
The other eight species showed marked resistance. 

Teliospores from Festuca elatior cuusckI iionnnl inf (‘ct ion on R. alnifolia, 
R, ealifornica, R. catharfica, and R. lanceolata. Only a few aecia were pro- 
duced on R. ealifornica tomcntella, R. caroliniana, R. crocca, R. rubra, and 
R. smithii. Twelve trials on the remaining seven spe<’i(*s showed that R. ilici- 
folia produced pycnia and R, pachyphylla devel()i)ed flecks only. Teliospores 
from Notholous lanatus produciHl pycnia on R. lanceolata. 

Ceanothus amcricanus, Lepargyrea argentca, and Zizyghus lyeioides did not 
respond as alternate hosts of the crown rust. Bcrchemda scandens was infected 
with teliospores from oats. L. canadensis produced awia when exi>ose(l to in- 
fection with teliospores from Calamagrostis purpuraseens. 

The different Khamnus species, functioning as alternate hosts, are said to 
alter the physiologic response of specialized forms. 

The author states that during nine years in Iowa aecial infection appeared 
on R. catharfica and R. lanceolata previous to the development of uredinla on 
oats, and these two sj>ecies of Khamnus are considered to have been instru- 
mental in starting local and general epidemics in Iowa within the past two 
years. 

Studies on the operation of phytopathological pickling fluids [trans. 
title], H. LundegAkdh (Biol. Zentbl., 44 (1924), No. 9, pp. 465-487, figs. 5).-- 
The finding regarded as the most significant resulting from this investigation 
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Is titiat the physiological action of the Cu and Hg ions, absorbed by the seed 
used, show periodical alterations with Increase of quantity. 

The behavior of fungicides [trans. title], H. LundeoAbdh (Nord, Jordbruga- 
for»b,f 1925, No, 5, pp. 209-223, figs, 6). — Absorptivity by seeds of fungicides and 
results are shown graphically with discussion, relating partly to the work 
above noted. 

Seed treatments [trans. title], W. Lang {Angew. Bot., 6 (1924), No. 2, pp, 
335, 336), — This is a reply to the report of Gabel previously noted (E. S. E., 52, 
p. 49). 

Streak disease of Gramineae in Mauritius [trans. title], E. F. 8 . Suephebd 
(JKet;. Agr. Maurice, No, 22 (1925), pp, 540-542). — The author’s attention was 
directed by G. Orian in April, 1925, to the presence in Mauritius of a mottling 
or striping sugar cane disease supposedly unknown previously on that island, 
and thought to be identical with streak disease as reix)rted for portions of 
South Africa by Storey (E. S. R., 53, pp. 47, 546; 54, pp. 246, 250, 251) and 
by the i>resent author (E. S. R., 54, p. 250), who now slates as the results 
of experimentation herein briefly noted that the streak disease is propagated 
at last in the planting material. 

Physiological specialization of Ustilago hordci, J. A. Faris (Phytopathol- 
ogy, 14 (1924), No. 12, pp. 537-o5'i, fig. 1), — In a previous paper (E. 8. R., 55, 
p. 544) the author showtHl the effect of certain environmental conditions on 
the infection of barleys by IJ. fu^rdei. In the progress of bis investigations 
evidence of biohiglcjU sixeialization was observed, and subsequent studies have 
shown defluiteiy the existence of flve biological forms of tlie fungus, with some 
indications of other forms. 

Additioiiul exi>eriments on environmental relations showed that dehulling 
barley seed lendtHl to increase infection, and it also reduced the stand. The 
character of the soil provcnl imi>ortant in securing infection. High infections 
were secured over a wide range of soil moisture. 

The author concludes that his studies show that the factors limiting infec- 
tion may be environmental or biological, and that they may be exerted on the 
parasite or the host or on the relation between the two. 

Physiologic specialization in l*uccinia graiiiinis avenae Erikss. and 
Henn.t I). L. Bailky (Minnesota Sta. Tevh. Bill. 35 (1925), pp. 33, pis. 5 ). — 
Extensive colUx'tions of stem rust of oats were made and cultivated in the 
greenhouse, the reaction of a large number of varieties of oats to the cultures 
was determined, and physiological forms of rust were isolated and their re- 
action to differential hosts studied. Five physiological forms of P. graminis 
avenae were recognized, and in addition to differences in parasitism morphologi- 
cal differences were found. In addition to tlieir infection capabilities of oats the 
grass-host range of the different forms is reported uiwn. Of the five forms 
recognized, one was of Swedish (►rigin not yet found in North America; the 
second form was represented by cultures, one from Sweden and one from 
South Africa, neither of which is found in this country ; while forms 1, 2, and 
5 are said to be widely distributed throughout the United States and Canada. 

Field tests of a large number of oat varieties were made at Indian Head, 
Saskatchew^an, and at Brandon and Winnipeg, Manitoba. The uniform suscep- 
tibility of all the varieties, except White Tartar and Richland, is said to 
indicate the possible presence In these localities of forms 1, 2, and 5, and the 
definite absence of forms 3 and 4. Infection of the variety Victory, which is 
ausceptible to all flve physiological forms, is said to proceed in a manner 
similar to that of wheat varieties susceptible to P. gratnmis tritici. The re- 
sistance of Richland is thought to be not entirely dependent on morphological 
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characters. The mode of Infection is said to be much the same as in a 
susceptible variety, except that pronounced local killing of the infected tissue 
seems to limit the development of the fungus. 

Oat loose smut^ Ustilago avenae: Biological researches, with particular 
reference to questions of infection and susceptibility [trans. title], A. 
AaiAND {Bot, Arch., 7 (1924), 1-2, pp. 70-111, figs. 10), — The material em- 

ployed in the present study was obtained from Avcm sativa and A. nuda in 
August, 1924. The conditions, methods, and data are systematically presented, 
with about 90 references to related literature. 

Some diseases of wheat crops and their treatments, W. .T. Spafford (Bo. 
Auat. Dept, Agr. Bui. 190 (1925), pp. t6). — Wheat diseases, here listed, with 
brief discussion also of protective measures, include stinking smut (TiUetia 
tritioi), loose smut (IJsUlago tritici), flag smut (llrocgstu tritid), take^ 
all (Ophioholus grammi-s), foot rots (HehnintfvoKporium spp. and Wo^nowicia 
graminia), red rust (Puceinia gram inis), and wlieat mildew (Ergsiphc 
graminis). 

Varietal susceptibility of wheat to TiUetia laevis, G. M. Reed ( Phytopathol- 
^gy, 14 (1924), No. 10, pp. 4S7-4*'^0). — a report is given of studies begun in 1913 
on the resistance of varieties of winter wlieat to infection by T. Uicnns. The 
more common winter wheats grown in Missouri were tested, and all proved to 
be susceptible to bunt. In some early experiments wide variation was noted 
in the degree of susceptibility, and this was thought to be correlated with the 
dates of seeding, the early sowings being less affected. Experiments were 
conducted to determine the relation of temperature and moisture conditicms to 
the incidence of disease, but it was found imiKissible to correlate the results 
with any definite temperature or soil condition. Tlie author lielieves that soil 
moisture, soil temperature, and possibly other soil conditions are interde- 
pendent factors which determine the occurrence of l)unt in wheat. 

From the varying reactions observed in diff(‘rent years it is concluded that 
experiments to determine the resistance of plants to x>artieular diseases should 
be repeated over a series of years under a wide range of conditions before 
conclusions are drawn. 

Methods of eradicating the common barberry, N. E. Thompson and W. W. 
Robbins (U. B . Dept. Agr. Bui 1451 (1926), pp. 46, pis. 15, fig, 1). — ^Detailed 
accounts are given of .studies on barberry eradication by digging and by the use 
of chemicals, the practical results having been noted previously (E. H. R., 49, 
p. 146; 52, p. 546). 

Digging was not found to be altogether satisfactory, and cutting and gracing 
did not destroy the plants. 

Exi)eriment8 were conducted with 37 different chemicals, including inorganic 
salts, acids and acid formers, gas-forming substances, and oils and other organic 
substances. In the use of solutions the best results followed the application 
of the chemical as a drench about the base of the plant, whereas with dry 
substances, such as salt, the best results were obtained by piling them around 
the base. 

The authors state that, all factors considered, common salt proved the most 
satisfactory chemical for killing the common barberry. Kerosene and sodium 
arsenite in solution ranked second and third, respectively, in efficiency. Sodium 
arsenite, although very effective, is not recommended for general use because 
of the danger to livestock. 

The influence of soil temperature and soil moisture on the development 
of yellows in cabbage seedlings, E. C. Tims (Jour. Agr. Research [U. B.], SS 
(1926), No. 10, pp. 971-992, figs. 11 ). — In continuation of previous studies of the 
yellows disease of cabbage caused by Fusarium conglutinans (E. S. R., 54, p. 
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846), the author Kives the results of his investigations on the influence of soil 
temperature and soil moisture on the development of the disease in resistant 
and susceptible strains of cabbage seedlings. 

It was found that young seedlings of Wisconsin All Seasons and commercial 
All Seasons strains were almost equally sus<*eptil)1c to yellows up to the age of 
20 days. A high i>ercentage of plants of the most resistant varieties became 
diseased when placed under conditions of low soil moisture and relatively high 
soil temperature. Cabbage plants of b<dh resistant and susceptible strains 
grown in healthy soil at froiui 12 to 10° (1 iKd'ore transplantation to diseased 
soil at a higher temperature (27®) proved to be more susceptible to yellows 
than plants growm at from 25 to 28®. Air temperature was found to affect 
yellow^s development liider>endently of soil t<‘mperature At a soil temperature 
of 27® the disease develojK'd most rapidly in the 25® chamber and slightly more 
slowly in the 19 and 14 5® chambers, hut the tlnal ])orceutage of disease was about 
equal in the tlirc'e. At a soil temperature of 21° the disease devekqRHl most 
rapidly in the 25“ i»om and less rapidly in the 19® room, and the disease was 
very slight in the 14.5® room. Clommercial Hollander plants were grown in dis- 
eased soil at a soil temperature (»f 21° and at air temperatures of 14 and 28®. 
Yellows develop(‘(l much more rapidly, a larger percentage of plants was dis- 
eased, and a iiiiirh greater number of plants were killed at an air temiierature 
of 28® than at 1 1' 

A study ti(‘ld conditions for two years, suppleuuuit(‘d by a limited amount 
of greenhouse investigation, is said t<‘ have slnnvn that the quantity of rainfall 
aiipuieiitly atTei'ts the amoiiiu of disease indepi'iidently of soil teuqK'rature 
relations 

Diseases of niaiz<^ and notes on a parasitic nuii/.e weed in Kenya, .1. 
McHonalu {Kenya Co/oa// /></>/ J<//. lUil } e/>. |/J-h6*, pi. 1). — The 

outliut‘ ])resented ot maize diseases includes ear rot {(ithhcrnlla Huubinetif)^ 
head sjimt (I .stilayo rcilUuin), l<‘af blight { Ihhmniho.sponum iinvicum), and 
rust {Pvcvinia soryhh. The parasitic weed i^irUja hcrmonthica is said to 
(K'cur only in Kenya in the Nyanza Proviiu'e, where it ha^ been reported on 
maize, sugar cane, and sorgbuiu. 

Control of ciK uinber mosaic by eradication of wild lio.st plants, S. P. 
HooLiTTT.Eand M. N. Walkkk {V. *s'. Dvpt. A<fr. Ihii 1^61 pp. A7, plff.S).--- 

In extension <»f previous reports (E. S. K., 54, p. ;{4(;; 5b. p 49) the authors 
give the results of tlve years’ field experiments on the control of mosaic 
of cucuml»ers hy the eradication of the wild liost i>lunts on which it overwinters. 

The atithors state that when the experiments were begun it was known that 
mosaic was carried in the seed of the wild cucumber, Micrampcha { Bvhmocy^- 
tin) lobata, and as the work progi-essed it was lound that the disease over- 
wintered in the roots of milkweed {Asvlcpias ifyHuca), pokeweod {Phytolacca 
decandra), ground cherry {PhyHaliti hctcrophylUi and P. tiubylabraia), and 
catnip {Nepeta cataria). KSome of these hosts are said to occur in all the 
cucumber-growing regions of the Ka.steru and (kuitral States. Mosaic was 
found to be transmitted from th(‘ wild cucumber to the cultivated cucurbits 
hy the striped beetle, Diahrotica mttata, and to a lesser degn'e by the 12- 
sjwtted beetle, />. 12-punctata. The melon aphis, Aphis yossypii, is said 
to act as the chief agency of dissemination from the other wild host plants. 

Experiments which wen^e carried on in Illinois and Wisconsin included 
groups of from 8 to 17 fields where mosaic had l>een prevalent in previous years. 
In view of the results obtained, it is believed that cucumber mosaic can be 
control let! by the eradication of wild hosts, if the work is done with care and 
continued throughout the season. 
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Studies oa disease resistance in the onion, J. C. Walkee (Nath Acad, Bd, 
Proc., 11 {IdtS), No, 5, pp, 18S-189, tiff, i).-— The studies here summarized con- 
tribute to the general subject of disease resistance in plants, the causes of 
which resistance appear from recent investigations cited to be widely varied 
and relatively complex when compared with certain ceases or forms of resist- 
ance or immunity in animals. 

Horticultural varieties of onion (Allium ccpa) are grouped with respect to 
pigment dissolved in the cell sap into white (pigment negligible), yellow 
(flavone derivatives present in outer epidermis), and red (epidermal antho- 
cyan, flavone derivatives also present). Diseases dealt with were smudge 
(CoUetotriohiim circkians)^ neck rot (Botrytis allii and Bofrytis sp.), and black 
mold (AsperffUlus niger), all of these organisms passing part of their life cycle 
aa saprophytes on dead organic material on or in the soil, but infecting the 
living fleshy storage tissues of the scales in the the mature bulb and causing 
gradual decay during storage. Resistance of both yellow and red onion vari- 
eties to smudge becomes evident before harvest. No consistent evidence of 
varietal resistance to black mold has b(*eii noted. As regards neck rot, the 
white varieties always led in susceptibility. The present work, as here de- 
tailed, dealt largely with the correlation between coloration and susceptibility 
to the diseases mentioned. 

From the results shown it is concluded that the resistance of colored bulbs 
to smudge and neck rot is due to a certain substanw, readily soluble in the 
sap of the outer scales of such varieties and toxic to certain disease organisms. 
In experimentation, the substance l)ecomes fuucti(mal by dissolving into the 
infection drop and inactivating the fungus before i>enet ration can take place. 
The nature of this inactivating substance, its origin, and associations are 
discussed. The iK>s.sibility that the coloring substance itself is actually the 
agent toxic to the organism is not ea.sily tested to a positive conclusion. The 
toxic substance may be a soluble derivative of quercetin, probably a glucoside 
not easily isolated in its original form by ordinary chemical methods. 

Botrytis neck rots of onions, J. C. Walkfk {Jour. Ayr. Rraearch [U. S.]. SS 
(1926) j No. 10, pp. 89J-92H, fign. 6 ). — In a iirevious i)ublication the author 
descrlbt*d neck rots of onions caustni by Botrytia spp. and suggeste<l some 
means of control (E. S. R., 5;!, p. 351). In the pre^sent contribution three species 
of Botrytis, B. allii, B. hysaoidea, and B. squainom, are described as clausing 
related but distinct neck-rot disea.ses. 

The author conflrined the claim of Munn (E. S. R., 38, p. 450) that colored 
varieties are less subject to attack than are white varieties. When infection 
once occurs, however, decay is said to proceed with equal rapidity in both 
types. It is said that the disease may be controlled in a large measure by 
the use of colored varieties. Artificial curing of the bulbs after harvesting 
so as to desiccate rapidly the neck tissues is also efl'ective in checking the 
disease. 

Fusaria causing bulb rot of onions, (I. K. K. Link and A. A. Bailey (Jour, 
Affr, Research [U. B.], SS (1926), No. 10, pp. 929-952, figs. 8 ). — Descriptions are 
given of bulb rot of onions causeil by several species of Fusarium, the char- 
acteristics of the disease being essentially the same as those described by 
Walker and Tims (E. S. R., 52, p, 348). 

The authors claim that a bulb rot of onions caus^?d by Fmanum spp. occurs 
widely in the field and after harvest both in transit and in storage. Red, yel- 
low, and white varieties were equally susceptible, and decay was readily 
produced when bulbs were inoculated in wounds. The species which cause 
onion bulb rot are considered to be specialized pathogenes attacking only species 
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of Allium. In this paper descriptions are given of F, zomtum form 2, F, cepae, 
and F» zonatum form 1. F, hulbigenum was not found to be consistently 
pathogenic^ and F, momUforme is reported to be pathogenic at times. 

Controlling onion smnt with Kalimat, P. J. Anderson (Phytopathology ^ H 
(1924) t ^0* PP- 569-574 ) • — Previous investigations reported by the author 
showed that under certain soil conditions formaldehyde, used for the control 
of onion smut (Vrocystis cepulae), caused considerable loss through reduced 
stand (E. S. R., 54, p. 545). Later tests were made in which formaldehyde 
and Kalimat were compared. As a result of two years’ experiments, it is 
claimed that Kalimat controlled onion smut as well as formaldehyde, and it 
was safer to use in concentrated solutions or in very dry soils. A somewhat 
better stand was also secured, which may have been due to the more complete 
destruction of the soil organisms and not to stimulated germination. The 
present cost of Kalimat is considered rather high for its extensive use. 

Potato diseases, G. B. Hanford (Allerta Univ., Col. Agr. Bui. 5 (1924) ^ PP> 
34 ? flgff* — The several main divisions of this bulletin as indicated deal in 

varying detail with fungus diseases, bacterial diseases, insect injury, injury 
caused by factors of environment, degeneration diseases of obscure causation, 
the sec^i pint and disease control, certified see<l, methods for seed treatment and 
sprays, and general recommendations. 

Methods of studying the degeneration diseases of potato, D. Atanasoff 
(Phytopathology, 14 Ao. //, pp. 52i-5SS).—Tl\^ author outlines methods 

of investigation and olTers suggestions which are designed to simplify and aid in 
studies of the virus distvisi's of tlie potato plant 

Standardizing of degeneration diseases of potato, H. M. (^uanjer (PhytO' 
pathology, 14 (1924). No. It, pp. 51^-1)20 ). — ^The desirability of standardizing the 
symptoms of various degeneration diseases of potatoes is iwinted out, and at- 
tention is called to the overlapping of symptoms of forms of mosaic and other 
diseases on different varieties of iK)tatoes. 

Three serious cane diseases not yet reported from the British West 
Indies, S. F. Ashby {West Indian Agr. Conf., Kingston, Proc., 9 (1924), PP- 
84-S9 ). — Attention is called to the signilicance of three cane diseases, Fiji or 
leaf gall disease, leaf striiK‘ or Hclerospora disease, and gumming or Cobb’s 
disease. Only the last named has been found, jt is stated, in the West Indies, 
this having been detected in Porto Rico in 1920 and to be known to have spread 
considerably since that time, ^ 

Mosaic disease of sugar-cane, C. G. Hansford (West Indian Agr. Conf., 
Kingston, Proc., 9 (1924), PP 76~H2 ). — Sugar cane mosaic is said to have been 
first noted in Java about 1890, but to have been regarded as simply an un- 
desirable variation. It became serious in P(»rto Rico in 1917-1921, in Jamaica 
since 1920, and in Cuba since 3921. A list of known hosts is given. The disease 
is spread by planting diseased material and by transmission from diseased to 
healthy plants. Losses range from 30 up to 50 per cent. The relation of this 
disease to canes diff(‘ring in susceptibility is discussed. 

Java gum disease of sugar caiie identical to leaf scald of Australia, D. S. 
North and H. A. Lee (Phytopathology, 14 (1924), No. 12, p. 587).— The authors 
claim the identity of the leaf scald of sugar cane in Australia with the gum 
disease of Java described by Wilbrink (E, S. R., 45, p. 146). On account of 
the possible confusion with the gum disease described by Cobb (E. S. R., 7, p. 
613), the authors suggest the retention of the Australian name. This disease, 
which is considered one of the most destructive diseases of the sugar cane, is 
known to occur only in Australia, Fiji, Java, and the Philippinea 
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Histalogjr and cytology of sugar cane matizado [trails, title], M. T. Cook 
(Rev. Agr. Puerto RicOf 15 (1925) y No. (>, pp. 291-293). — ^The conclusion to this 
brief account asserts agreement with the findings reported by Kunkel (B. 8. R., 
51, p. 449) regarding the presence of intracellular bodies in mosaic plants, 
although no claim is made as to the actual agency of these bodies in mosaic 
causation. 

The use of sulphur as a fungicide and fertilizer for sweet potatoes, J. F. 
Auams (Phytopathology y 14 (1024) ^ No. 9, pp. 411-423, figs. 4). — Two seasons’ 
experiments covering a considerable number of Individual tests with inoculated 
sulfur applied alone to soils or in connection with fertilizers are said to indicate 
that inoculated sulfur is valuable in the control of certain scdl diseasc*s of 
sweet potatoes, and that it also acts as a fertilizer. 

Practical control of scurf was secured, and pox and black rot were reduced 
in the field, as well as the development of these diseases in storage. The 
yields were also increased where sulfur was used. 

Evidence was secured that indicated a relation between soil reaction and 
disease control and increased yields. With a decrease in the pll exiwnent and 
an increase in the Il-ion concentration the prevalence of disease diminished 
and yields increased. 

Under the conditions of the cxi>eriments, an application of 800 lbs. of inocu- 
lated sulfur i)er acre was the maximum quantity required for practical disease* 
control and increased yields. 

Tobacco leaf diseases [Porto Kico| jtrans. title], Id. ’P (V)ok \Ncr. Agr. 
Puerto Rico, 15 (1925), No. f>, p. ;^sV). — (UTcoapora nifvtiarwv, only, is briefly 
discussed. 

Tobacco mosaic in Southern Khodesia, F. Eyik.s (Rhodesia Agr. Jour., 23 
(1926), No. S, pp. 2^t3-252). — 'riie i>resenc(* of tobacco mosaic in Southern 
Rhodesia is regarded as certain, and in some years severe crop damage is 
thought to be attributable to this disorder. It is assumed that the causal agent 
of tobac*co mosaic may overwinter, or may originate, in some Rliode^iaii weed 
or weeds. Information and discussion, as herein prcsfuitcd, reft'r also to 
other diseases of widespread oeciirrcnee and undetermined causation, often 
referred to a.s virus diseases. 

Bacterial soft-rot of tomato, S. A. WrisroARi) (Phytopathology, 14 (1924). 
No. 10, pp. — A study was made (►f a bacterial soft rot of 

tomato fruits that is rej;K)rted to have been of con.siderable importance in 
Virginia. 

The disease w^as found to be caused by Bacillus aroidcac (E. S, R., 16, p. 
270). The organism is said to be a wound parasite, and green tomatoes are 
more susceptible to injury than rljie ones. All varieties tested were about 
equally affected. Losses due to this disease wert^ appreciably reduced by 
spraying with soap-Bordeaux mixture. 

A study of Bacillus aroideae, the cause of a soft rot of tomato, and B. 
carotovoriis, A. B. Massey (Phytopathology, 14 (1924), No. 10, pp. 460-477, 
figs. S). — (Comparative studies of B. aroideae (E. S. B., 16, p. 270) and B. caroto- 
vorm (E, 8. R., 13, p. 362) are said to indicate that these species are distinct 
although closely related. 

Cellular Interaction between host and parasite, C. H. B"akb (Phytopathoh 
ogy, 14 (1924) j No. 12, pp. 515-579, figs. 12). — A method is described for the 
direct observation of the growth reaction of hosts and parasites. By this 
method the author observed the reaction of Fusatium lycopersici toward the 
roots of several varieties of tomato susceptible and resistant to wilt. 
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Pathologic histology of apple blotch, E. F. Guba {Phytopathology, 14 (1924), 
No. 12, pp. 558-568, pU, 2, figs. 5). —The gram histology of tissues of twigs, 
fruit, and leaves infected by Phyllosticta sol It aria is described. On account of 
failure of the author’s efforts to obtain artificial infection, some points in the 
j)athological histology of the disease remain to be determined. Three forms of 
the blotch on the fruit are recognized, fringed, blistered, and pitted types of 
the disease. 

Experiments in control of cankers of pear blight, L. H. Day {Phytopathol- 
ogy, 14 (1924), No. 10, pp. 4^^~4S0, fig. 1). — Scarifying canker areas so that all 
bark is removed from the cankers and for some distance on sound wood and 
treating the seamed area with a solution of corrosive sublimate and cyanide 
of mercury in water and glycerine is said to have arrested all cankers so 
treated. The author states that all epidermal bark must be removed as the 
fungicide will not penetrate the waxy cewering of the bark. If the bark is 
pared too deeply the cambium may be killed by the treatment. 

Experiments with fertilizers and cultivation for the control of bacterial 
spot of peach, H. W. Anderson {lU. fitatc Mart. ^oc. Trans., 59 (1925), pp. 
258-266). — Results, as detailfnl with discussion, of an experiment carried out 
near Ozark, 111., to test the theory that nitrate fertilizers will control peach 
bacterial siK)t (shot hole), led to no definite recommendation. Nitrating, 
though not d<'iHuidahI(' to check disease, is consider(‘d imjK>rtant in lessening 
(lie hnrnifnl efTcci of bact(MiaI siM>t by adding more l(‘af surface and by holding 
the leaves during a longer iK'riod. 

Control of baetcuial spot of pea<h with sodium silicolluoride, H. W. 

Andekson (///. state If (at. Sor Trans, 59 { 1925 ). pp 266-2" J ) — As a ?*esult of 
laboratory and field <‘Xi)eriments it is stated that ixaich bacterial spot or shot 
hole {Hoi'tcnuni pryni), the most s(U*}ous dist^ase in Illinois commercial peach 
orchards, was controlled almost perfectly <Uiring the summer of 1925 i>y sodium 
sllicofiuoride. Though no injury resulted from the application of sodium silico- 
fliKU’ide at cotioentrations of 1 to 4 Ihs. in 50 gal. of water, it is believeil that 
this spray should not be re<‘oinmended until after another season's trial. This 
snhstaiK'e is \ery cheap and plentiful. No Injury followed its use as a dust 
with or witliout sulfur, oven when the tre(‘S were sprayed with water following 
the appli(*ation. However, owing to high winds and the lack of “fluffiness,” 
the du.st did not remain on the foliage and did not siiecossfully control the 
disease. 

Sodium sdicofliiorido is not only a germicide but also a fiingi<*ide and a con- 
tact and stomach insecticide. 

The manner of infection of peach twigs by the brown rot fungus, G. W. 
Fant {Phytopathology, 14 {1924), No. 9, pp. Inoculation experiments 

with Sclerotinia cituTca, one series made in April and May and the other In 
midsummer, are said to show that the unwounded i)eaeh twig, wiiether newly 
formed or of the previous year’s growih, is api)arently resistant to infections 
through the epidermis. When twig blighting occurs it is largely confined to in- 
fections which enter through blighted blossoms, through attached mummies, or 
through various sorts of w^ounds which may appear upon the surface of the 
peach twig. 

Cranberry disease investigations on the Pacific coast, H. F. Bain {U. S. 
Dept. Agr. Bui. 14 S 4 {1926), pp. 29). — ^The results are given of four years’ study 
of diseases of cranberries in the Pacific Northw^est, Six diseases of the plant 
and several of the berries in the field are described, and means are suggested 
for their control. Most of the diseases which occur in the field are said to be 
of minor importance, the diseases of the fruit in storage being the most de- 



464 


EXPBHIMENT STATIOIT EEOOE0 


rvot. 56 


structive. Hard rot of the berries, caused by SclerotMn, owycocci, is said to 
sometimes cause local losses in the field. 

Of the storage rots, end rots, caused by Fusicoccum putrefaciens^ was found 
to be the most important. 

A series of spraying experiments followed by storage tests demonstrated that 
two applications of Bordeaux mixture, the first just liefore the blossom stage 
and the second immediately following blossoming, will control the development 
of storage rots satisfactorily. Dusting with a lime-copper mixture, in less ex- 
tensive experiments, failed to give as consistently good control of storage rots as 
spraying. Cold storage at an average temperature of from 32 to 34® F. failed 
to prevent the development of rots, particularly over a period of several months. 

IHseases of strawberries on the market, D. H. Rose {U, S. Dept. Agr., 
Dept. Circ. 402 (1926), pp. 8, fig. 1). — The results are given of the study of data 
furnished by certificates of the food products inspection service of the Bureau 
of Agricultural Economics covering 5,370 carloads of strawberries examined at 
terminal markets during the 7-year period ended De<*eraber 31, 1025. These 
inspections are said to have covered 5.5 per cent of the total carload movement 
of strawberries for the 7-year i)eri(Kl. Nearly one-third of the insi)e(*ted cars 
showed no rot. The average percentage of rot in all carloads inspwted was 5.8, 
while in those which showed rot the percentage was 8.4. Rot caused by the 
fungus Rhizopus was said to have caused approximately 58 per cent of all the 
disease found. 

Some remarks on questions raised by the Panama disease of bananas, 
C. G. Hansfokd hiduin Am . Toa/*.. Kingfifou, I^ror..9 il92ff),pp. ffl-61 ). — 

A brief account is given of the raiinma disease of bananas since its alleged 
discovery in Jamaica in 1912. Apparently this disease has hf^re, as in large 
banana areas of Central America, tended to drive, more or less gradually, 
banana cultivation continually further inland and into the hills. A number 
of strains of Fusarium isolated from different sources and found to be cul- 
turally and morphologically identical with F. cuheme have shown great differ- 
ences as regards behavior on inoculation into healthy bananas, when compared 
with the F. cuhense isolated from bananas showing the typical Panama 
disease. 

The disease is spread by the planting of suckers bearing incipient stages of 
the disease, by banana trash, by wind-borne spores, and by the tTOnsi>ortation 
of diseased soil. Atteini)ts at control are discussed. 

Researches on Panama disease, S. F. Asiiny (West Didian Agr. Conf., 
Kingston, Proc., 9 (1924), pp. 51-53). — Immunity of bananas to the Panama 
disease does not exist; but some varieties show resistance, and forms are 
being tested along with those of known susceptibility, as Giant Fig with 
Oros Michel. 

“This method of soil inoculation, therefore, promises to serve as a rapid 
means of testing the relative resistance of varieties, a highly susceptible kind 
being planted as a control.” 

Red ring disease of the coconut, S. F. Ashby (West Indian Agr. Conf., 
Kingston, Proc., 9 (1924), pp- 164-112). — “This is a fatal parasitic infectious 
disease recently recognized as of wide distribution in the West Indian region 
but known for nearly 20 years under the name of root disease In Trinidad 
and Tobago. It is present In Honduras, British Honduras, Panama, Vene- 
amela, British Guiana, Trinidad and Tobago, Grenada, and St. Vincent, but has 
not yet been definitely reported from the Greater Antilles. The evidence sug- 
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gests spread by means of seed nuts so that it may have been introduced already 
from Central America into one or more of the Greater Antilles.” 

Black rot or koleroga of coffee and its control, S. V. Venkatarayan 
(Mysore Ayr. Calendar, 1926, pp. S7, 40, 41 , pis, 2).— The most serious fungus 
disease of coffee in Mysore on estates of comparatively high elevation is 
koleroga (black rot), due to Cortievum koleroga. This disease appears follow- 
ing the heavy rains of the southwest monsoon about the middle of June, 
spreading from plant to plant until the end of the season, attacking first leaves 
and twigxS, and later berries. The name is due to the mass of black rotting leaves 
and berries siisi>ended by the mycelial web. Kunshine binders the develojj- 
mont of the fungus. The siK)res are wind distributed. Several wild hosts 
grow in or around the coffee estates. Losses vary with rainfall and with lack 
of sanitation. 

The only control method adopted usually on most estates is hand removal of 
the infected material. Spraying with Bordeaux mixture is effective. The 
strength found sufficient is that of 2 5 lbs. each of coi)jK‘r sulphate and quick- 
lime to 12 gal. of water. The adhesive ingredient is made up either with 
resin and soda or casein and linns The cost of spraying is not heavy if 
water is readily available Attempts are being made to secure a reliable dust 
fungidde. 

Fungoid diseases of coffee in Kenya Colony, ,1. M( Donald {Kenya Colony 
Dept. Ayr. Uni d f/PdJ.d. ;>/l 11 ). — Coffee diseases (xsiairring in Kenya are 
outliiKMl as those of h'al, berry, stem, ainl root, as nursery diseases, and tus 
physiological dis(ais('s. The two preparations found most effective there are 
Bordeaux mixture at 2 2“-i0 and carbide mixture (in whidi the lime is replaced 
by calcium carbhhM. 

Die-back of limes (Citrus medica \ar. acida) , E. A. Waiters (M'esi 
Indian Ayr. Conf., Kinyston, Croc . 9 { 19^4), pp. — Lime die-back, some- 

what common in St. Lucia during recent years, is brietiy described. An effort 
made during 1923 to detc'rmine the cause this trouble shows an almost con- 
stant bad vsoil condition, which is de.scribed. A nanarkable recovery of trees 
so affected has l)een found to result from deeper digging, large applications of 
humus, and si)raying and pruning. It appears that lime trees tend to wdlt 
daily during the i»rcvalence of certain soil and atmospheric conditions which 
are describ(‘d. Seedling bed lime plants, and in less degn^e established trees. 
api)ear to be unfavorably affect <‘d by the presence of Casuarnui si)p. used as a 
windbreak. This may be due to a limitation of water siqiply. 

Withertip and blossom blight of limes, S. F. Ashdy ^Vest Indkni Ayr. 
Conf., Kingston, Proe., 9 (1924). PP- 112-116) — Lime withertip and blossom 
blight (due to a fungus regarded in Florida as a strain of Colletotriclimn 
yloeosporioidrs but .siud to have been described by Clausen (E. S. R., 28, p. 
749) as (Jlocosporiinn limcfticolum) , present for many years in Florida, Cuba, 
and probably Torto Rico and .said to have been recently reported from the 
liiilippines, became prominent about 1917 in Trinidad (and soon after in 
British Guiana), but was not known elsewhere in the liCsser Antilles until 
1922. A reduction of about 40 per cent in the main crop of 1923 is attributed 
largely to this di.sease, which is here described. Tests in Florida have shown 
that the disease can b(‘ controlled measurably by timely spraying of the trees 
with Bordeaux oil emulsion, or in less degree with lime sulfur. The means 
regarded as really effective is replacement of susceptible trees with highly 
resistant or immune varieties, a number of which are now available. 

39042—27 5 
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Black rot disease of tea, W. S. Shaw {Trap. Agw [Ceylon], 65 (1925), No. 6, 
pp. 3S9-S43). — Tea black rot, said to be due to Corticium immsmn and 0. theae 
and to have been first observed in Java in 1907 and in Ceylon (where now also 
coffee and cacao are attacked) in 1916, is discussed as to its causal fungi, 
symptoms, dissemination, and treatment. 

A disease on Amarantus caused by Choanephora cucurbitarum, B. T. 
Palm and S. C. J. Jochems {Phytopathology, IJ / {19Zlf), No. It , pp. 490-Jf94, 
pi. 1 ). — The authors describe a disease of A. hUtxim in Sumatra, the causative 
agent of the disease being C. ciiciirhxtnrum. A. i<phi 08 us Avas also attacked, as 
Avell ns a number of other species of plants. 

The Phytophthora disease of lilac, H. L. G. de Buuyn (Phytopathology, H 
it92Jf), No. 11, pp. 503-517, figs. G ). — A di'scription is given of a disease of culti- 
vated lilac due to attacks of P. syringae. Leaves, buds, and stems are subject 
to attack, but the infection is usually brought about only under sf)ecial condi- 
tions. The disease is said to be of economic importance only wliere lilacs are 
grown for forcing during the winter mouths The usual method of attack is 
through the leaves to the stem and buds. Picking infected leaves before tiie 
fungus has grown down through the petioles is recommended as a means of 
control. 

Tylenchus dipsaci on narcissus, C. E. S(ott {Phytopathology, 1/f (192Jf), 
No. 11, pp. 405-502, pi. 1. figs. 3). — The occurrence of T. dtpmci on narcissus 
bulbs in the bulb-growing area of California is reiKwted. The author states that 
characteristic thickened spots occur in tne leaves, and that these serve to 
identify the disease in the tidd. Of cojUrol measures tested, treatments of bulbs 
in hot water at llO'" F, for three hours is said to be the most promising method. 

Endothia parasitica, H. M. Quanjkk {Phytopathology, 14 (1021^), No. 11, 
p. 535). — The reported presence of chestnut canker in Belgium (E. S. K., 56, 
p. 55) has been investigated by Marchal and Van Hove. The conclusion was 
reached that the case cited must haAe been an isolated one, ns no trace was 
found of the disease and it is thought not to have been present in Europe in the 
fall of 1924. 


ECONOMIC ZOOLOGY— ENTOMOLOGY 

Proceedings of the International Congress for the Study of Bird Protec- 
tion, eilited by J. Mokiiach (Congrf's International pour V Etude et la Protection 
des Oiaeaux, Luxenihourg, 1925. Compt. -Rendu. Luxemhurg : P. Worrd Mertem. 
1925, pp. 280, pis. 5, figs. 5 ). — The proceedings of this congress are reporteil. 

Experiments in the economic control of the western crow (Corvus 
brachyrhynchos hesperis), L. L. Gakdneb (Auk, 43 (1926), No. 4, pp. 447- 
^6i).— Injury by this crow to almonds and apricots, groAvn extensively in the 
Goodnoe Hills, Klickitat Co., Wash., and to considerable acreages of water- 
melons led to the Avork by the U. S. D. A. Bureau of Biological Survey here 
reported. 

Damage commenced about the last of July among the apricots and continued 
through the almond season, or to early in November, by which time practically 
the entire crop would be destroyed. In a 20-acre almond orchard containing 
about 1,500 trees some 30,000 crows were observeil to congregate. Efforts of 
the farmers, which included shooting, use of scarecrows, and belling and 
stringing the trees, had proved unavailing, and poisoning extxjriments were 
conducted by the author. Poisoned meat baits proved ineffectual, as the crows' 
predilection for almonds was too great. The use of poisoned almonds, when 
properly conducted, proved successful in protecting the crops. While the actual 
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number of crows poisoned was extremely small, not exceeding 1 per cent of 
the flock, many orchards were rendered immune from damage, and large 
melon patches were protected by the same means. Large and choice water- 
melons, which are the chief agricultural product of the area, were afforded 
complete immunity from the crows by the use of poisoned melons. 

Effects of wheat treated with copper carbonate upon the common house 
mouse (Mus musculus), W. W. Mackie and F. N. Briggs (Phytopathology, 
16 (1926), No. 9, pp. 629-632, figs. 2). — In experiments at the California Fxperi- 
nK'iit Station it was found that copper carbonate causes no apparent injury 

10 mice when consumed by them on wheat as ordinarily treated to control bunt. 
When untreated wheat is available, mice will avoid wheat trejiteil with copper 
carbonate. So far as the effect upon mi^o is concerned, copiKir carbonate is 

11 repellent and not a poison. 

Ilost-parasite specifleily among human protozoa, K. AV. Hegner (Sri. 
Prog. [London], 21 (1926), No. 82, pp. 249-259). — It is pointed out that a rather 
ritrid host-parasite speeific'ity exi'-ts among human protozoa; certain sjx'cies 
arc not known to occur in any other host, and others in only one or several 
animal r(*servoirs. S])ecies that pass part of their life cycle in an insect host 
arc* usnnlly restricted to one principal species or to several species belonging 
to cue genus. 

The physios of spray liquids, IV\ V, K. M. AA'oodman (Jour. Pomol. and 
Hort. // (1925), Nos 3-4, pp. 184-195; 5 (1925), No. 1, up. 43~49)^~-ln the 
ffmrtli ])ap(*r of the series (K S. U., 5d, p. 550), entitled The Creaming Capacity 
<‘f Emulsions — Paraffin Solutions, it is shown, as Pickering demonstrated ' that 
^o-callcd emuFions timd to cream to give a clear aqueous underlayer and a cream 
containing approximately the mathematical limit (74iX‘rcent) of dis];)erse phase, 
li isaraned lhat this cr(‘am is the only true emulsion, and that under ideal condi- 
tion*' ii would (*ont:iin the inathoinatieal limit of disiH*rsc phase. Mixtures of 
thi^ cream or emulsion with excess continuous phase are termed emulsion 
mixtures. 

“The differeuce between the stability, and the stability to creaming, of an 
emulsion mixture is pointed out : in the first case lack of stability should be 
judged to mean the ‘ cracking ’ of an emulsion into separate layers of disjK'rse 
and continuous phases: in the second case (which is often confused with true 
s(alality) lack of stability results in cn'aining to the true emulsion (cracking 
into disperse i>liase in mass usually taking place after formation of this cream), 
'the creaming effe<*t is jirobably one of the chief causes of failure of emulsion 
mixtures in spraying. The use of wide vessels as containei‘s and the employ- 
ment of dilute emulsion mixtures accentuate this defect. Equalization of densi- 
ties of the disi>erse and continuous phases of an emulsion mixture by adding a 
substance of greater speciffc gravity than water, completely miscible with the 
disperse phase and showing limited miscibility with the continuous phase, gives 
very stable or lasting t mulsion mixtures in the case of paraffin oil. In some 
cases actual solution of relatively large amounts of oil is obtained. The easiest 
methods of preparation of these solutions are discussed, and the probable use of 
the solutions as foliage sprays indicated.” 

Ill Part A", Paraffin — Ciesols — 8oap Holutions: The Detergent Action of 
Soaps, it is shown that paraffin oil is soluble in cresols-soap solutions to a much 
greater extent than in soap solutions. The addition of cresols to paraffin oil 
emulsions in soap media stabilizes the emulsion mixtures to creaming in many 
cases. Solutions of paraffin oil at all concentrations up to 20 per cent can be 
made by the aid of soap and cresols. 

^ Jour Chem. Soc. [Ixindon], 91 (1907), pt. 2, pp. 2001-2021, 
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Cresol, saponified, as a larviclde, C. Strickland and D. N. Roy (Jour, 
Hoy, Army Med. Corps, 47 (1926), No. 3, pp. 188-195). — ExperiiiientH conducted 
are presented in detail, and Notes on the Oresols, by A. D. Stewart (pp. 193- 
195), are included. 

Fifty-sixth annual report of the Entomological Society of Ontario, 19^25 
(Ent, Soc. Ontario, Ann. Rpt., 56 (1925), pp. 111). — This report of the proceed- 
ings of the annual meeting of tlie Ontario Entomological Society held at 
Ottawa in November, 1925, includes the following iiapers : Report of Insects for 
the Year 1925, by C. R. Hutchings, A. Cosens, and II. F. Hudson (pp. 7-12) ; 
Insects of the Season in Ontario, by L. Caesar and W. A. Ross (i)p. 13-17) ; 
Notes on tlie Control of the Grape Berry Moth, by W. A. Ross (pp. 17-19) ; 
The Rose Scale in British Columbia, by W. Downes (pp. 19-22) ; The Oriental 
Peach Moth in Canada, by A. Gibso)) (i>p. 22-24) : Dorris us an Insei*ticide, by 
A, Kelsall, J. P. Spittall, R. P. Gorham, and G. P. Walker (pp. 24-^0) ; Mis- 
(jellaneous Notes on Lubricating Oil Sprays with Special Reference to Their 
Use for Pear Psylla Control, by W. A. Ross (pp. 49-44) ; The Distribution of 
Insects and the Significance of Exti’alimital Data, l)y E P. Felt (pp 44-47) ; 
Observations in Qu(‘bec in 1925. by G Maheiix (pp. 48-59) ; Insect Pests 
Imported on Miscellaneous Plant Products, by R. A. ShepfMird (pp. 59-54) ; 
Some Insects and Entomologists, by W. E. Britton (pp. 55-93) ; C\)ntrolling the 
Brown Tail Moth in Nova Scotia, by F. C. Gilliatt (pp. 93-07) ; The Gypsy 
Moth Situation »n Quebec, by L. S. McLaine and S. II. Short (pp. t)7-(>9) ; 
The Birch Leaf SkeletoniziT, Jiucvnlainx canadeu fusel la (4iamb„ by C B. 
Hutchings (pp. ()9-71 ) : A lT(‘liminary Announcement on the Outbreak of the 
European Pine Shoot Moth, by L, S. McLaine (pp. 71, 72) ; Mortality of the 
European Corn Borer {Pyrausia nnbilalis Hubn.) Adults and Larvae, by L. 
Caesar (pp. 72-75) ; The Spread and Degree of Infestation of the EurojK'an 
Corn Borer in 1925, by W. N. K(‘enan (pp. 75-77) ; Recent Developments in the 
Introduction of Parasites of the EuroiM*an Corn Borer in Ontario, by A. B. 

Baird (p. 78) ; Egg Studies of the Clover Leaf (hirculio, t^itones hispidulus 

Fab., by II. F. Hudson (p 79) ; The Striped Cucumber Beetle, Dtabrottca 

vittata Fab., by ,L Marshall (pp. 89-8.3) ; Garden Insects of 1925 in Montreal 

District, by L. Davianlt (pi>. 83-85) ; I*arasites of White Grubs in Southern 
Quebec — A Progress Report, by C. E. Petch and G. II. Hammond (pp. 85-91) ; 
Notes on the Life History of the Cl(»ver Root Borer, liylasiinus obsenrus, by 
H. F. Hudson (pp. 92, 93) ; and The Entomological litKiord, 1925, by N. Oiddle, 
C. H. Curran, and H. L. Viercck (pp. 94-107). 

The discovery in September, 1925, of the oriental peach moth (LnspeyreMa 
molesta Busck) in the peach belt of the Niagara district, Ontario, led to a 
survey which showed that, if not generally distributed throughout thi‘ whole 
belt, it at least occurs in patches from Hamilton to the Niagara River, and has 
doubtless been present for several years. Infestation by the Europf^aii pine 
shoot moth (Evetna buoliana) has been found at six points in Ontario and in 
Victoria, B. C. 

Notes on miscellaneous insects in 1924, B. A. R. Gater (Malayan Ayr. 
Jour,, IS (1925), No. 6, pp. 160-167 ). — This account includes a tabulated list of 
parasites reared during the year. 

Notes on tree and shrub insects in southeastern Pennsylvania, A. B. 

Wells (Ent. News, 37 (1926), No. 8, pp. 254-258). —This is a collection (»f mis- 
cellaneous notes. 

[Pests of the coconut palm in the islands of the southern Pacific J, H. W. 
SiMMONDS (Fiji Dept. Ayr. Bui. 16 (1925), pp. 7-26, pis. 3, figs. 3).— The more 
Important insects and other pests attacking the coconut palm in tlie islands of 
the southern Pacific are considered. 
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Pineapple insects and some related pests, J. F. Ix-ling worth {Hawaii, 
Pineapple Cannem* Sta. Bui, 9 {1926), pp. 64, figs. 44). — In this bulletin the 
author has brought together accounts of the insects which attack the pineapple 
and data relating to each where found, hosts, injury, distribution, and control. 

An annotated bibliography of 179 titles is included. 

{Insect enemies of mahogany (Swietenia mahagoni and S. macrophylla) 
cultivated in Java], L. (I. K. Kalshoven {Dept. Landb., Nijv. en Handel 
[Dutch East /adic#J, Meded. Dint. Planteuziekien, No. 69 {1926), pp. 27-72, 
111-121, pin. H; Eng, aha., pp. 111-121). — ^The insects of mahogany in Java here 
considered include the mahogany shf>ot borer {Hypaipyla robuata Moore), 
shotdiole boHTs of twigs and set‘dlirigs {Xylehorua tnorigerus Bidf. and X, 
morstatti Hag.), the red branch borer {/jcuzera coffw), and several of lesser 
imi>ortance, 

A further contribution to our knowledge of the bionomics and control 
of the migratory locust, Schistocerca gregaria Forsk. (pt^regrina Oliv.), 
in the Sudan, H. B. Johnston {WeMcome Prop. Research Labs., Ent. Sect. Bui. 
22 {1926), pp. 14 , p/. 7)* — This account furnishes information on S. gregaria in 
the Sudan additional to that supplied by King (E. S. R, 47, p. 552). 

The locust fungus, Eiiipusa grylli, and its effects on its host, S. H. 
Skaixe (No Afruan Jour. Sci., 22 {1923), pp. 29S-S0H. pL 1). — Folhnving ap 
liistorit^al account, the author discusser climatic conditions, the transmission 
of the disease, exiK‘rinients with conidia, the siK‘cies attacked, development 
(d the fungus, the resting siku-cs, artificial utilization of the disease, and other 
diseases of the h»ciist. The author linds evidence that there are strains 
of th(‘ fungus uhich are much more virulent than others, and that it might 
he baind i>os.sihlc to isolate the (‘xtreanely virulent strains or jKThaps even to 
increase the viruUaice. 

The banana tlirips rust, A. A (iiR^n/r {(lucciosland Agr. Join . .id {1923), 
No 6. pp. p 1-3 17, figs. 2) — The author reports at length n{)oii the l)iolog>^ and 
<'tintrol of Anaphottirips aignipcnnis (Bag) in the Gympie district. This 
thrip^, originall.^ des('ril>('d from <V.\lon in 1914. occurs on the north coast of 
Quetaisland and fianls upon the i>seudostem and fruit of bananas. The effect 
( f this fe(‘ding ujMai the fruit is a powd(‘ry blotching of the skin which, as it 
incr(>as(‘s and ag(*s, turns }eath(‘ry and Ix^conies more or less cracked — a con- 
dition known as hanatai rust. The insect is pre.sent through the setisons. never 
ceas(‘s to r(‘prodiie<*. and all stages oc('ur at one time. Each generation de- 
velops in about 94 da>s, so that in eoutiiiuity alsuit 10 generations occur during 
a calendar year, though actually there are less Treatment, which should not 
cominciK'c until late in the season, consists of n'gular powderings of the fruit 
with a hull) blower, using 50 per cent of ])yrethrum yvowder to 50 ixn* cent 
wood ashes, hulk measurement. Four or more treatments should he made at 
intervals of not mor(‘ than 8 or 9 days. Meanwhile all tip fruits should be 
nmioved and d(‘stroy(‘d. If a spray is desirwi, Blackleaf 40 in a strong soap 
solution should lx* used at double or single strength. 

The life history of Teotocoris lineola F. and its connection with internal 
boll rots in Queensland, E. Ballard and F. O. Holdaway {BuL Ent. Research, 
16 { 1926). No. 4^ PP- 629-3 '/{). pis. 3, figs. J).— The authors give a general account 
of the life history, bionomics, and distribution of T. lineola, together with a 
description of the adult and some remarks on the influence of weather condi- 
tions on mating. Several natural xmemies are referred to. The connection 
l>et\v(X‘n T. liiwola and boll rot incidence is establislKKl. A table illustrates the 
comparative effect of boll rots and hollw'orm damage during the season 
1924-25 on the Cotton Research Farm at Blloela. The effect of bug punctures 
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on cotton seed and its infection with Fusarium momliforme are briefly 
discussed. 

The hibiscus mealy bug (Phenacoccus hirsutus Green) in Egypt in 
19!25 with notes on the introduction of Cryptolaemus monstrouzieri 

Muls., W. J. Hall {Egypt Min, Ayr,, Tech, and ScL Serv, Bui. 10 (1926), pp. 
[5]+i5, pl8. 5). — P. hirsutuSt which has proved a very troublesome pest in 
Egypt although not of major economic importance, since 1920 has spread from 
Cairo to nearly all of Egypt in spite of legislation regulating the transport of 
infected plants and plant produce. Earlier accounts by the author have been 
noted (E, S. Ii„ 47, pp. 657, 851; 48, p. 552). 

Notes on the control of mealybugs, L. II. Gardner (Jou 7\ Ent. n>td ZooJ , 
IS (1926), No. 8, pp. 57, 58 ). — A brief discussion. 

Miscfillancous observations on a cranberry scale, Targioiiia dearuessi 
(Okll.) (Honiop.: Coccidac) , D. S. Lacroix (Ent. News, SI {IVSG), No. 
pp. 21f9-251 ). — In this contribution from the IVIassachusetts Experiment Sta- 
tion, the author records the infestation of the cranberry at Sandwich, Mass., by 
T. dcarnessi. It infested the Early Black, Howe, and ('hipnuiu varudies wdh 
no apparent i)rer('rence for any one of the three kinds, and it appi^ared to be 
fully as abundant on bogs subjected to regular llowages as on dry bogs. It 
was also found on bearbci’ry around tlie edges of cranberry bogs Note.s are 
presented on its life history, and parasitism by tw(^ si>ecies of Hymen oi>tera, 
Coccldencyrtus cn^ifer (How.) and ISigniphoy'a sp. (probably new) is recorded. 

The San Jose scale in Wisconsin, E. L. Chambers {Wis. Dept. Apt. Bui. IS 
(1926), pp. 8, figs. S ). — A brief practical account. 

The peach borer and the paradichlorobciizene treatment, AC. AV M \oill 
and A. J. Olney (Ky. Agv. Col. Ext Cire. 159 {192S), pp. //, fl(fs. 2; rev. ed. 
(1926), pp. 6, fig. 1 ). — In tins brief practical account the authors refer to experi- 
ments in 1 and 2-yea r-old peach orchards in Kentucky and adjoining States 
which indicate that paradichloroi>eiizene may be used withemt injury to the 
trees. It is stated that a majority of reliable commercial growers in Kentucky 
are using % oz. on 1-year-old trees and % oz. on 2-year-old trees, and have 
reported complete control of the borer with no injury to several thousand 
trees tested. As a protection against possible injury to the youngest trees, it 
is considered advisable to remove the mounds after three weeks, replacing them 
with fresh earth. Spring treatment with this material has not given satisfac- 
tory borer control in Kentucky. In order that paradichlorobenzene may vola- 
tilize or make sufficient fumes to kill the borer, the soil temperature .should be 
above 60° F. It is stated that late fall treatment seldom gives satisfactory 
control. 

The damage caused by the sugar cane moth borer in Guadeloupe, C. H. B. 

Williams (Bta. Agron. Guadeloupe, Tech. Bui. 4 (1926), [Eng. ed.], pp. 28^ 
fig. 1 ), — This is a preliminary report on an investigation undertaken to determine 
the importance of the sugar cane borer in connection with the sugar Industry 
of Guadeloupe. The data obtained indicate that a large percentage of the 
canes Is attacked. The percentage of juice extracted and its sucrose conteui 
and purity were lowered, but the glucose content of the juice rose as the num- 
ber of borer holes i)er stalk increased. 

Studies on the spruce budworni (Cacoecia fumiferaiia Clem.) (Canada 
Dept. Agr. Bui. SI, n. ser. (1924). pp. 91, pis. 25, figs. 6 ). — This work consists of 
two parts (1) A General Account of the Outbreaks, Injury, and AssociatwJ 
Insects, by J. M. Swaiue and F. C. Craighead (pp. 3-27), and (2) General 
Bionomics and Pos.sibilities of Prevention and Control, by F. C. Craighead 
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(pp. 28--88), which includes a chapter on the Abnormalities of Ring Growth 
and Cell Structure, by I. W, Bailey (pp. 58-61). 

The effects of changes on hydrogen-ion concentrations on culicine mos- 
quito larvae, N. F. Paterson (So. African Jour: Kci., 22 {1925), pp, 311-311 ). — 
The author’s study shows that the concentrations most favorable for mosquito 
development are those giving a reaction similar to that of the water inhabited 
by the larvae. 

“In this case the culicine larvae used in the experiments preferred water 
having a pH concentration of 7.8, and, although several other concentrations 
have allowed of the development of adult mosquitoes, it is remarkable that 
in solutions with pH values of 7.8 or 7.6 the larvae have survived for a greater 
number of days and more have developed into imagines than in other solu- 
tions. The other concentrations must, therefore, have exerted some toxic effect 
on the mosquito larvae, resulting either in their early death or in inhibition 
of development. From this it may be inferred that any change in pH con- 
centration of the aquatic breeding place of the mosquito will have some effect 
on its contained larval mosquitoes. 

“Finally, it may ho noted that superphosphates and lime are apparently 
potent larvicides and may be used without injury to water for domestic or 
irrigation purposes. Copper sulfate and common salt are likewise good destroy- 
ing agents, but are only efficacious in rather concentrated solutions, and such 
solutions, especially of cop})er sulfate, would be highly dangerous. Conse- 
quently, as deduced from the results of these preliminary laboratory experi- 
ments, the two substances lime and superphosphate are preferable, and, as 
each is relatively harmless and inexi)ensive, they may prove a convenient 
means of aiding in the control of mosquito-borne diseases.” 

Tabamis rubidus Wied., T. striatus Fab., and Stousoxys calcitrans L. 
[trans. title], O. NfKScnxrLz (Dept. Landh,, Nifv. en Handel {Dutch Hast Indies], 
Veearisenijk. Medal., No. 55 {1926), pp. 25, pi. 1). — A report of studies of these 
dipteraiis, which are tlie more important flies attacking cattle in the Dutch 
East Indies. 

Honey plants of North America (north of Mexico) , J. H. Lovell {Medina, 
Ohio: A. I. Hoot Co., 1926, pp, III+J^OS, pi. 1, flps. [r38]) —Part 1 of this work 
deals ^^ith nectar, its secretion, prote(‘tion, and distribution (pp. 1-35) ; part 2 
with flowers valuable only for pollen (pp. 37-52) ; part 3 with honey plants 
of America north of Mexi(*o (i)p. 53-245) ; and part 4 with the honey floras of 
the different States and the best locations for beekeeping (pp. 247-397). 

Report of the Dominion apiariKSt for the year 1025, C. B. Goodeeham 
{Canada Expt. Farms, Bee Div. Rpt. 1925, pp. 16, figs. 5). — This Is a brief 
report of the work of the division during the year, including an account of 
honey production at Ottawa and the out-apiary at Britannia Heights, bees and 
pollination, queen breeding, Carniolan v. Italian bees, the age of queen in 
relation to brood production, wintering 1924-25, etc. 

Forty-sixth annual report of the Beekeepers’ Association of the Province 
of Ontario, 1925 {Ontario Dept. Agr., Beekeepers* Assoc. Ann. Rpt., 46 {1925), 
pp. 111). — The papers presented at the annual meeting of this association, held 
at Toronto in December, 1925, include the following : My System of Manipulat- 
ing Colonies during the Active Season (pp. 15-36) ; Package Bees, by T. Shield 
(pp. 36-47) ; Diagnosing American and Euroixiau Foulbrood and Saebrood in 
the Apiary, by A. P. Sturtevant (pp. 47-57) ; Further Experiments in Steriliz- 
ing American Foulbrood Combs, by G. L. Jarvis (pp. 57-03) ; Light Honey Crop 
Report (pp. 64, 65) ; The Use of Honey in Food Preparation, by J. Roddick 
(pp. 67-71) ; Methods of Spread of American Foulbrood, Methods of Eradica- 
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tion, by A. P. SturtevJiiit (pp. 72-75) ; My System of Preparing Bees for Winter, 
and Method of Wintering (75'-85) ; Spraying and Dusting Fruit Trees in Full 
Bloom, by R. B. Wilson (pp. 85-89) ; Address by E. R. Root (pp. 89-94) ; and 
Some Important Beekeeping Problems in New York State, by R. B. Wilson 
(pp. 95-111). 

Bee-keeping in Victoria, F. R. Bkuhne {Melhoarne: Victoria Dept. Agr., 
1925, rev. and enl ed, pp, 170, figs, 82).— A handy guide to beekeeping under 
Victoria conditions. 

A first contribution on the Ichneumonidae of Japan [trans. title], T. 
UcHiDA {Jour. Col. Agr., Hokkaido Imp. Vniv., 18 (1926), No. 2, pp, JfS-llS, 
pis. 5, figs. 19). —In this synopsis of the Ichneumonidae of Japan the author lists 
241 forms, of which 90 species and 12 varieties arc described as new to science, 
and 7 genera are erected. A list is given of 39 species new to Japan. A 
bibliography of 05 references to the literature and an index are included. 

Some preliminary notes on tea termites, F. P. Jkpson {'Drop. Agr. [Ceylon], 
67 (1926), No 2, pp. 67-79, jds. 5). — An account of termites associated with the 
tea bush, particularly Calotcrmen mihlarm, C. diiatoius, and 0. grcoii, and 
their control. 

The intestinal flagellates of the termite Cryptotermes hermsi Kirby, 

H. Kirby, jr. (Calif. (Jniv. Pi(h>i. ZooL, 29 (1926), No. J, pp. 108-120, ph. 2, 
figs. 4). — Four flagellates are described as new, and the genus Paraflevescovina 
is erected. 

Progress report on red spider control, M. A. Yotiieks (Idaho ^toie Hort. 
Assoc. Proc., 24 (1924), P}> 111-116). — In the author's experiments sulfur dust 
and the sulfur sprays gave )>ut negligible results in killing tlie spiders and none 
whatever in killing the eggs. Lime sulfur at the rates of 1 to 100 and 1 to 50 
killed 44 and 52 iK^r cent of the spiders, resi>ectively, but no eggs were destroyed. 
The Alahambra orchard spray killed 5G per cent of the spiders and 38 per cent 
of the eggs. Engine oil emulsion was superior to all other materials tested 
during the season. Used at strengths of from 0,25 to 1 and 2 ixu' cent it killed 
from 95 to 100 per (‘cnt of the spiders and from 01 to 100 jxjr cent of the eggs. 

ANIMAL PRODUCTION 

Physiological ontogeny: A, Chicken embryos, Vlll, TX, H. A. Murray, jr. 
(Jour. Gen. Physiol, 9 (1926), No. 5, pp 608-619, 621-624, pis. 2, pgs. 9). — Two 
papers continuing this scries (E. S. R., 55, p. 800) are noted. 

VIII. AcceieratUms of integration and differentiation dunng the embryonic 
period (pp. 603-019). — It is shown that the shai)e of the curve for i>ercentage 
growth rate is approximated only by the curve for the surfaei^weight rati(i, 
when the surface is considered as proiwrtional to the two-thirds power of the 
weight. 

The more rapid changes in form occur when the growth rate is rapid, and 
this was shown to l>e the ease with the form of the embryonic heart. The 
available data indicate that changes in the chemical form occur after the 
tenth day of incubation. The percentages of ash and total solids in the whole 
embryo change mostly during the third quarter and of fat mostly during the 
fourth quarter of the incubation period. The curve for the pcu-centage of dried 
solids is intermediate between the ash and fat curves. It thus appears that 
internal integration and chemical differentiation are more or less synchronous, 
and that the percentage of dried solids may ho taken as an index for both. 
The water-solids ratio also theoretically represents as significant a fuiuition as 
any. 



1927] 


AKTMAL PEODUOTION 


463 


Data available indicate a general relation between the kalabolic rate and 
the chemical conHtitution. That the katabolic rate and the latent period are 
associated with the ditferentiation of chemical form was indicated from the 
work with embryos and also with tissue cultures. 

IX. The iodme reaction for the quantitative detcnnination of gUitathione m 
the tkssucs as a function of age (pp. 621-624). — Analyses of chick embryos at 
various stages of incubation for the presence of the sulfhydryl groups, accord- 
ing the method of TunniclifFe (E. S, R., 54, p. 9), showed that the per- 
centage of these compounds decreased with age, c‘sp(*cially during the third 
cpiarter of the incubation period. 

Organ weights of normal rabbits, fll], W. H. Brown, L. Pearce, and C. M. 
Van Allen (Jour. Expt. 1/cd., JfiS Ao. 6, pp. 733-7^1). — The maximum, 

minimum, median, and mean weights of various organs of 295 male rabbits are 
reported, as well as similar data for 350 male rabbits which w'ere given in the 
first study of this series,* and the combined data for the two groups. The stand- 
ard deviation, the jirobable error, and the cwfficient of varialiility for the 
weights of each organ are also given. 

Studies on the chemical composition of beef blood, I, IJ, C. S. Robinson, 
C. F. Huffman, et al. (Jour. Ihol. Chan , 6‘? (1^26), Ao. i, pp. 2^5-255, 257-266, 
figs Jf )> — Two papers are given. 

I. The concentrations of certain constituents in normal hcef plasma (pp. 
245-255). — In studying the variations in the eomposition of the blood of normal 
cattle at the Michigan Experiment Station, 122 samples from approximately 
49 animals over one .\ear of age w’ere analyztMl for inorganic phosphorus, 
chlorine, carbon dioxide, and calcium, witli some determinations of potassium 
and magnesium. Various methods of making the calcium determinations were 
compared. 

The average number of milligrams of the different minerals iw 100 ec. of 
blood from mature animals was as follows: Inorganic jihosphorus 5 87, chlorine 
329, calcium Jl.O, carbon dioxide 59 2, potassium 27.3, and magnesium 2.16. The 
feeding of cod-liver oil and Iwuie meal increased the content of inorganic 
phosphorus and calcium in the blood of 4 animals, but the values were still 
within the normal range. 

II. The composition of the hlood of dams and calves immediately after calvmg 
(pp, 257-2()i)). — The content of inorganic phosphorus, chlorine, carbon dioxide, 
and (*alciiim in the blood of 13 cows and their calves was determined on 
various days during the week following parturition. The determinations were 
generally within the range for normal cattle, hut the inorganic phosjdiorus in 
the blood of cows was approximately 0.64 millimols lower than that for the 
blood of their calves at birth. The content of this element increased during 
the first week after birth in the blinid of both cows and calves. 

The chlorine content of the cows’ hl(M)d was higli at calving but dropped 
steadily during the observation period. Calves' blood showed a low chlorine 
content after birth but rose slightly and then dropiK'd. , 

The carbon dioxide content of the blood of both cows and calves was low 
at parturition, and the values for the mothers were lower than for their 
calves throughout the first week. 

The calcium content of the blood of cows was lower than that of the calves 
at birth, but increased during the following week, while the calcium in the 
calves’ blood decreased. 


-Jour. Expt. Med, 42 (1925), No. 1, pp. 69-82. 
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Testicular degeneration in albino rats fed a purified food ration, K. E. 

Mason (Jour, Expi. Zooh, 45 (1926) , No. i, pp. 159-229, figs. 14).— N complete 
account of the investigation of which a preliminary report was noted (E. S. B., 
64, p. 527). 

Dietary factors infiuencing calcium assimilation. — VI, The antirachitic 
properties of hays as related to climatic conditions with some observa- 
tions on the effect of irradiation with ultra-violet light, H. Steenbock, E. B. 
Hart, C. A. Elvehjem, S. W. F. Kletzien, and B. M. Kiising (Jour. Biol Chem., 
66 (1925), No. 2, pp. 425-440, pi 1). — In continuing this series (E. S. R., 68, 
j). 378), the antirachitic x>roperties of three lots of clover hay cured by different 
metliods were tested in experiments with rats, milking goats, and growing 
(hickens. The three types of hay used were (1) dried in the dark on the floor 
of an attic with a fan, (2) dried in diffused light in the laboratory and then 
exposed to the w^eather and sunlight for 14 days, and (3) allowed to lie in the 
field exposed to sun, dew, and rain for 14 days. 

In the experiments with rats, finely ground samples of the hay were fed at 
levels of 1 and 5 per cent in a rickets-producing ration. All the lots fed the 
three different kinds of hays at the 1 per cent level developed rickets, but coii- 
1 rols receiving similar amounts of the same hay which had been irradiated for 
30 minutes by the rays of a Cooper-Hewitt quartz mercury vapor lamp proved to 
be normal. At the 6 per cent level the hay irradiated with ultra-violet rays 
and the sample cured in diffused light and exposed to the weather completely 
prevented rickets, while that cured in the sun, dew, and rain was partially pro- 
tective. The sample cured in the attic was inetficient. 

The hay cured in the sun, dew, and rain was fed in experiments with three 
goats. Negative calcium balances were observed when the goats received this 
hay, but tlie use of samples of the same hay which had been irradiated for 1 
hour changed tlie calcium balances to iiositive. In the case of two goats which 
received hay cut in 0.5- to 1-in. lengths before irrad ation it required 3 weeks’ 
feeding to produce positive calcium balances, but when the hay was finely 
ground before irradiation the negative calcium balanc'es were ehariged to posi- 
tive in the second week of such feeding. Direct irradiation for 20 minutes 
daily of two of the goats receiving the wcatliered hay brought about positive 
calcium balances which 'svere larger than those produced when the hay was 
irradiated. 

The experiments with chickens were carried out by adding ether extracts of 
the three different hays in amounts equivalent to 1 grn. of hay per gram of grain 
and mineral mixture ted. All lots, including the control lot, showed evidence of 
leg weakness in 5 weeks. Ash analyses of the tibias indicated uniformly that 
the ether extracts did not improve the antirachitic properties of the basal ration. 

From the results of these experiments it is concluded that the antirachitic 
properties of hay are increased by a certain amount of exposure to the sun- 
light, but that too much exposure inactivates this proiierty. Chickens and 
lactating goats appeared, to require far more of the antirachitic substance than 
rats. 

Dietary factors influencing calcium assimilation. — VII, The influence of 
sunlight upon calcium equilibrium in milking cows, E. B. Hart, H. Steen- 
bock, C. A. ELVEHeTEM, H. Scorr, and G. C. Humphrey (Jour. Biol Chem., 67 
(1926), No. 2, pp. 371-S83). — In oonlinuing this series of studies (see above) an 
attempt was made to simulate summer pasture conditions, esi>ecially in respect 
to exposure to sunlight and the consumption of green feeds. 

During the first half of the experiment, January 1 to May 4, 6 cows were 
kept continuously indoors, and during the following 0 w^eks calcium balances 
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were determined on 3 of the cowb, which had freshened in March and were 
yielding from 45 to 60 lbs. of milk daily. During the last 3 weeks of the bal- 
ance ijeriod the animals were placed in outdoor stalls when the weather per- 
mitted, thus receiving a maximum exposure to the sunlight. The average daily 
ration consisted of approximately 30 lbs. of corn silage and 40 lbs. of lawn 
clippings, with 1 lb. of a grain mixture for each 3 lbs. of milk produced. 

The results showed that the calcium balances were all negative during the 
indoor feeding period, ranging in general from 100 to 200 gm. of calcium oxide 
per week. Negative balances prevailed with the exposure to sunlight, hut 
the amount w^as reduced by 50 to 70 gm. of calcium oxide per week for the 
different animals. 

Because of the unexi>ected inabilit^ of the sunlight to promote more favor- 
able calcium balances the cows were put in an outdoor paddock during the day 
for the entire summer, during which time the ration consisted of umolhy ha:,, 
corn silage, grain, and marl. All animals show^ed a marked decrease in milk 
production during the summer, which was so great in the case of one C‘Ow that 
she Avas replaced by another individual w'hich freshened in August. Calcium 
balances Avere again determined on these animals for a 28-day period begin- 
ning September 14, during which time the cows Avere moved to the outdoor 
stalls in suitable weather. 

The results showed that the 2 cow^s which had been continued on the entire 
experiment ^A'^ re in .slight negative calcium balance during the first 2 weeks and 
in posit iA^' cal<*iiiin balance during the remaining 2 AA^ecdcs. The cow which 
fresbened in August Avas in negative caleiurn balance, amounting to 333 gm. of 
(aiciuiii oxid(‘ for the 4 Aveeks. 

The < ombined results of both exiKuimonts sho\ved that it Avas only possible 
to maintain a imsiiive calcium balance with normal, sunlight and the ration fed 
Avhen milk prodindioii fell beloAv 25 to 30 Ills, per day. It is concluded that 
summer sunlight is relatively Aveak in its antirachitic properties as compared 
Avith the radiations of a cpiartz mercury vapor lamp. The advantage of supply- 
ing larger amounts of lime to the cows is someAvhat (inestionablc. 

Potassium in animal nutrition. — III, Infinence of potassium on total 
excretion of sodium, chlorine, calcium, and phosphorus, H. G. Mrujiii 
{Jovr. Biol. Clicm., 67 {J926), No. /, 7i-77). — In continuing this series at 

the Oregon Kx])Griinent Statuui (E. S K., 40, p 508), the effect on the excre- 
tion of minerals resulting from siipiilemeiiting the ration of 2 male rats with 
a definite amount of potassium acetate, potassium citrate, or potassium chloride 
was determined. The data, Avhich are presented in tabular form, show that 
increast's in the intake of potassium caused an immediate rise in the excretion 
of sodium and chlorine, but later that the excretion of these elements was 
only slightly greater than on the ba.sal ration. In some periods there was a 
small increase in the excretion of calcium and phosplioriis during the high 
IKdassium periods. 

These studies indicate that the potassium likely to he consumed on normal 
rations by animals is not a probable cause of an increased excretion of 
minerals. 

The effect of thyroid feeding on the oestrous cycle of the guinea pig and 
mouse, G. R. Cameron and A. B. P. Amies (Aust. Jour. Expt. Biol, and Med. 
Sci.y S (1926), No. 1, pp. S7~/fS, pis. 2. ft(j. Jf). — The results of experiments dealing 
Avith the effect of doses of dried thyroid equal to 0.0025 to 0.01 per cent of the 
body w^eight on the oestrous cycle of guinea pigs and mice are reported. 

Eight parous female guinea pigs and ten virgin female mice were fed the 
dried thyroid, wdiile four parous and six virgin female guinea pigs and five 
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virgin female mice served as controls. The guinea pig experiments lasted 
over a period of G4 to 113 days and the mice expeidments for 240 days. 

The oestrous cycle of the guinea i)igs as determined by vaginal smears 
averaged 16.5 days with an average duratioii of oestrum of 1.73 days for the 
parous females, 15.7 days with an average duration of oestrum of 1.6 days for 
virgin females, and 16.1 days with an average duration of oestrum of 4.7 days 
for the females receiving the thyroid. In the control mice the cycle averaged 
0.7 days with an average duration of oestrum of 2,4 days, while in the experi- 
mental animals the cycle was increased to 12.9 days and the duration of 
oestrum to 4,2 days. There was a rapid return to normal with the (‘essatioii of 
the thyroid feeding. Thus thyroid feeding in the mouse increased both tlie 
duration of oestrum and the length of the <*.vcle, but there was no marked 
change in the length of the cycle in the guinea pig. 

Commercial feeding stuffs, J L. Hills, C. H. .Tonls, (1. F. Andekson, and 
B. F. Boyce {Verntont ^^ta. Bui. {J926), py>. 56*) — A report listing the l>rands 
meeting their gnarnrities, and the analysis and (Itdieieiieies of brands not fill- 
filling their guaranties (E S. 11 , 54, !> 560), from ollicial samples taken during 
the months of Deccmhei*, 1925, and April, 1926, with discussion. 

[Report of tbej National lii\e Stock and Meat Board, [1925— i56J, K. (\ 
VoLLOVK^iNiitl. Lircsto<‘k and Meat Bd. Rpt,, 3 (1926), pp, 80, pgs. 6*4). — The 
third annual report of the National livestock and Meat Board (E. S. U, 54, p. 
264) contains brief results of research activities dealing with tiie cooperative 
studies of the (iuallty and palatability of meat, meat for blood regeneration, 
the iron content of meat, meat for tlie rearing of young, meat grading and 
branding, and the national study of the retail meat trade. 

Studies on the refrigeration of meat. — I, Investigations into tlie refrig- 
eration of beef, (J. A. (X)OK, E. F. J. Love, J. 11 Vkkeky, and W. ,1. Voi:N(i 
{Ami, Jour. Expt. Biol, and Med Ncn, 3 (1920), No, 1, pp, 15-31, pis, 3, pg, /). — 
This paper reports the results of an investigation of the i)()ssibility ol tret‘zing 
beef in such a manner that no ciianges oecnr which are not reversed on thawing. 
This work was conducted by the committee for the freezing of beef of the 
Australian National Research Oouncil, 

Various temperatures of freezing and thawing were employed, and the 
latent i>eriods therefore varied. The results of 23 exi)e laments showed that 
with meat from the same source the ainoniit of drip steadily increased as the 
duration of the latent i)eriod of freezing increased, but there was little uni- 
formity between the different samples in this resiRKt. The calculated loss of 
nitrogen usually paralleled the amount of drip. The only experiment in winch 
no drip occurred was when the meat was frozen almost instantaneously with 
liquid aid at “193” F. The amount of drij) was materially reduced by in- 
creasing the ixu’iod of thawing. The drij) was slightly reduced in 3 of 4 
experiments by storing the thawed meat for 7 days at I'". Further experiments 
showed that increases in the length of tlie storage period up to 10 or 11 days 
at 1° between killing and freezing reduced the amount of drii). There was 
only a slight increase in the autolysis, even after 20 days’ storage 

Htudy of the histological sti’iictiire of the samples showed that those frozen 
with liquid air were practically normal, hut that as the length of the freezing 
period increased the formation of ice crystals was apparent, first within and 
then between the fibers, accompanied by deterioration and distortion of the 
tissues. 

The curves of autolysis, as determined by the percentage of total nitrogen 
not precipitated by 10 per cent of tannic acid, were markedly different for 
frozen and fre^h meat. The froziui meal had a lower initial iKTcentage of 
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soluble nitrogen, but the percentage increased much move rapidly than in 
fresh meat and considerably exceeded it after 4 days. 

The age of the animal killed for beef was found to affect the amount of 
drip and the amount of distortion when frozen and thawed under uniform 
conditions. Both the amounts of drip and distortion were least in the youngest 
animals. 

Mutton showed much less ice formati(»ii and distortion after freezing than 
beef when both were frozen under similar (onditions. 

The development and maintenance of pigs during the suckling period 
(trails, title], J Schmidt, K Lwpkeitit, ami H. Vogel ( Zuchtnnf/sKunde, 1 
No. 5, pp. 2Jt2-25C}, '/) — The rate of growth and feed reijiiirements 

were studied at the riintu-sily of Gottingen from the records on 0 groups of 
pigs of different breeding obtained from various sourees as follows: 45 litters 
of While Edelschwein at Kuhlsdorf, 48 litters of Improved Landschwein at 
Ruhlsdorf, 27 litters of Improved Landschwein at Friedland, S litters of Hano- 
vur!aTLBrunswi('k Lalldsch^^'(‘in at IhT’iieburg-Rinder, d crossbred litters of 
B(Tkshir(‘ boars X* Improved Landschwein sows at Fri(‘dland, and 10 crosslired 
litters (»f Yorkshire hoars X llanovarian-Brunsw ick I.and."<*hweiu sows at 
Binder 

The weights (d the pigs at Inrth \aned with the different groups, depending 
more esjK'cially on (lie niatnre wedghts of the brei'ds. Male pigs were some- 
what heavHU' in nearly all groups than feinaU's The weights and gains of 
the pigs at 4 w(H'ks when supplemental fet'ding was started and at weaning 
aie given, together with the }>en*t‘ntage gams during these intervals 

In the lirst 4 weeks the different groups increased from approximately 290 
to :;00 jK'r cent in liv(‘ weight, and during the first 8 weeks from 6C0 to 890 
IKu* c(‘nt. A classification into 2 groups a(‘cording to the birth weights showed 
that the p.gs ^^ltll the heavier birth \\eights made greater total gains to 
weaning, but the lighter pigs made considerably larger tieirentrige incriTises 
over (heir birth weights. The same (‘omlition occurred in the comparison of 
the vexes. 

The stv ratio in 248 litti'rs was 100.7 males to 100 females. The proportion 
of mules was viigiuiy less in litters of more than 12 pigs. Birth weights were 
found to he affeeted by litter size in litters of Iniproxed Landschwein the 
birth weights of individuals m litters of 9 or more ii\eraged I 2d kg. (2.7 lbs.) 
as cuinpaied with 1 *>7 kg. in litters (d 8 or less. 

The amounts of sow’s milk and feed eonsnimal and the gains made per week 
ar(‘ tabulated for the Imjiroved Landschwein and the ('Vossbred Berksliire- 
Landschwe n, including the feed necessary to produce a unit of gain up to 
weaning time Th(‘se r(*suUs show that th(‘ erossbriMl pigs utilized their feed 
somewhat more eeonomieally than the inirebreds. 

The litter size of Improved Tiaiidselnvein [trails, title], IL A. Baktram 
i ZuvhiniipHkintde, 1 {]!f26), No. 5, pp. 2o(t-20\9, [kjh. 3 ) — The average size.s of 
successive litters of sows from the first to the twTltth have been tabulated 
from herd book ri'cords, together with calculations of the standard deviation 
and probable errors of the mean and standard deviation. The average litter 
sizes for the lirst to the tAvelfth litters consecutively wa^re 8 888±.071, 9.804± 
.088, 1().498±.115, 11.(>15±.184, 11 054±.161, 11.430±.202, 11.510±.250, 11.200± 
MUl 10.ni8±3r)5, 11.744±.r)ll, 30.5r)2±.487, and li 607±.938. 

These rc'sult.s, as wtH as (»ther tabulations for the sow’s having litters in 
all groups, show that the sixth and seventh litters were generally the largest. 
The variability in litter size appeared to increase with age. 
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[Poultry investigations at the Dominion experimental farms], F. C. 
Klfoed {Canada Expt, Farms, Poultry Dlv. Rpt, 1925, pp. 67, figs. 19). — This Is 
the usual report of the Dominion poultry husbandman (E. S. R., 54, p. 667), 
giving the results of investigations in progress. 

Duration and change of fertility. — In continuing the study of the length of 
time hens produced fertile eggs «nfter removing the male, Barred Rock females 
were first mated with a Barred Rock male and later with a White Leghorn 
male. The results showed that the c^ffect of the Leghorn mating was apparent 
in the case of one fowl on the fourth day after mating, but the effects of the 
Barred Rock mating did not cease in one hen until after the twelfth day. 

Vigor and "breeding power of registered hens. — Data are presented showing 
that high producing birds may lay eggs that are fertile, hatch well, and 
produce vigorous chicks. 

Crossbreeding. — In crossing experiments with Barred Plymouth Rock $ X 
Single Comb White Leghorn 9 , Single Comb White Leghorn S X White Wyan- 
dotte $ and Barred Plymouth Rock 9, and Rhode Island Red S X Single 
Comb White Leghorn 9, it has been found that the eggs laid by the birds 
of the Fi generation were brown in all cases, indicating that brown egg-color 
was dominant over white. In this experiment the relation of external char- 
acteristics of the chicks to sox has also been noted. In the cross of Rhode 
Island Red males with Single Comb Wliite Leghorn females all the female chicks 
were sjwtted with black and 80 per cent of the males were white. In the 
cross of the Barred Plymouth Rock male with the Rhode Island Red female, 
or the Single Comb White Leghorn male with the Rhode Island Red female, 
there were no indications of sex differences at hatching. 

The effects of feeding hone meal upon fertility, hatchability, and viability . — 
Twenty pens containing 2»‘i6 hens in all were used for comparing the fertility, 
hatchability, and viability of chicks iiroduced when 5 per cent of hone meal 
was added to a standard ration. The results showed that of the eggs produced 
by the birds receiving no bone meal 82.1 per cent were fertile, 64 9 per cent of 
which halchod. The eggs from those receiving bone meal were 83 6 fertile, of 
which 61.1 per cent hatched. The chick mortalities to 3 weeks of age were 24.9 
and 27.1 per cent, respectively. 

Starvation period for chicks. — Very indefinite results were olitaiued in an 
experiment in which chicks given their first feed at the time of removing from 
the incubator were compared with otluT lots receiving their first meal 24, 
36, and 48 hours later. 

Vitamin feeds and rations foi' brooder-chi eJes. — Fourteen lots of 50 chicks 
each were selected for comparing the effect of various feeds during the first 
3 weeks of growth. The basal ration, consisting of a commercial scratch-grain 
mixture and a mash of equal parts of shorts, middlings, corn meal, and oat 
flour with one-half part of meat meal and 0,5 per cent of salt, fed with grit, 
green feed, and milk and water, gave better results than the rations from 
which the oat flour was omitted or to which corn meal and middlings or semi- 
solid buttermilk were added, or in which meat meal was given in place of 
the milk. The addition of refined cod-liver oil to the basal ration produced 
the best percentage increase in weight of all lots, followed in order as far 
as the gains were concerned by the rations containing Larro and Fleisch- 
mann’s yeast, the basal ration, and Fleischmann’s yeast and crude cod-liver 
oil. The amount of mortality ranked in inverse order to the gains. Mortality 
was 18 per cent in one lot receiving pork liver in place of the meat meal 
in the mash. The combined 2 years’ results of similar experiments ore 
tabulated. 
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Methods of feeding Irooder-chicks. — comparison of the advisability of 
leaving dry-mash hoppers open at all times as compared with making them 
available six times a day for brooder-chicks is reported. The results showed 
that those having access to the mash at all times made the largest gains, but 
the highest mortality also occurred among such chicks. A lot receiving crude 
cod-liver oil made the poorest gains of all lots. 

The effect of sunlight upon growing chicks. — Nine lots of chicks were selected 
for studying the etfect of exposure to sunlight and supplementing the ration 
with crude and refined cod-liver oil. The birds not being exposed to sunlight 
were in pens having the windows covered with heavy brown paper and light 
was supplied by electricity. The results showed that the highest mortality 
occurred in the pens having no sunlight, while the mortality was lowest in those 
having direct access to sunlight. The former group, however, made the 
greatest percentage gains in weight. 

Buttermilk v. no hutfcrniilk for growing chicks. — During a 9 weeks’ tost 
chicks receiving both butierinilk and water as drink made average increases in 
we gilt of 141! per cent over those receiving no milk, and the mortality was 
more than twice as heavy in the latter group. 

Mtani/iv feeds and rations for rearing . — The value of various supplements 
to a basal ration for rearing was studied with seven pens of 3-weeks-old chicks 
dining a 10 weeks’ test. During the first 7 weeks the liigliest percentage gains 
were made by tliose receiving raw liver, tollo\ved m order by those receiving 
Ijarro ye.ast and crude cod-liver oil. The highest mortality occurred in the 
(lieck lot, and the next highest mortality was in the pen receiving raw liver. 
The raw livc^r pen was superior during the entire experiment from the stand- 
l>oinr of gains. The results of 2 ye^ars’ work feeding these supplements are 
tabulated. 

Feed costs in brooding and rearing chicks to ten weeks of age. — Kstimates 
of the cost of brooding and rearing Barred Rock and White Leghorn chicks 
indicated that the feed costs were similar for both breeds, but since the 
Barred Rocks made more rapid gains the cost per unit of gain was less. 

The effects of feeding cod-lwer tnl upon the weight and texture of eggshell . — 
In an exi)erimeiit in wliidi one lot of birds received 4 cc. of cod-liver oil 
daily, no aiipreciable elTect was noted in increasing either the gross egg weight 
or the weight of tlie shell. 

The effects of a commercial ^stimulant and of bone meal on spring egg pro- 
duction . — ^During a 55-day test of a commercial stimulant known as “Egg 
Maker” and bone meal, fed as supplements to a basal ration, the birds receiv- 
ing the “Egg Maker,” both with and without bone meal, produced 3.4C more 
eggs per bird than those receiving the standard ration without the supplement. 
In the following 53-day iieriod there was a difference of 0.9 per cent between 
these two lots in egg production. The birds receiving bone meal produced 0.39 
more eggs per bird during the feeding i>eriod than those receiving no bone 
meal, and the decrease during the succeeding 53-day iieriod without bone 
meal was 4.4 less than occurred in the birds in the check lot. 

Feeding experiments for winter' egg prdouction. — In a 0 months’ test 15 
pens of White Leghorn pullets were selected for comparing semisolid butter- 
milk with fresh buttermilk when fed with and without mash, home-mixed mash 
with commercial mash, various green feeds with Epsom salts, and crude and 
refined cod-liver oil with Fleischmaim’s and Larro yeast for their effect on 
the production and hatching qualities of the eggs. The birds receiving the 
fresh buttermilk without mash produced eggs at the lowest cost per dozen In 
that test, being followed in order by those receiving fresh buttermilk and 
mash, semisolid buttermilk without mash, and semisolid buttermilk with mash. 
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The heavlent mortality occurred in the first In the comparison of 

green feeds the best egg production and largest profits occurred in the lot 
receiving the clover leaves, but the best hatching results occurreni in the lot 
receiving the Epsom salts. Higher production occurred with the commer- 
cial mash, but the additional cost made the home-mixed mash more profitable. 
Studies of the vitamin for egg production showed that the control pen 

produced eggs at the lowest cost i)er dozen, while the cod-liver oil somewhat 
increase^l tlie hatching results. 

Egg-storage expcThnenIs . — A study of the “ (xuaranise process for storing 
eggs showed that pr<x*essed eggs alter (> months’ storage were markedly 
superior to the unprocessed eggs. It is concluded from 8 years’ experiments 
that this method of processing eggs is to be rccomiiK'iuled. Better results in 
storing eggs in an ordinary cellar were also obtained with those which had 
been treated according to this pnx'css. 

Dnek^feeding cxpirinnmts - study of the rate of growth of ducklings of 
four breeds, Bekins, Itoneiis, White Miiscovi(‘s, and (*olorod Muscovies is 
reported. The Bekins mad(‘ the most rapid and most economical gains i)er 
unit of feed consumed, and conseipiently ttie largest profit over feed costs. 

A comparison of dift’crc'iit forms of milk in a ration for growing 
chickens, L. E. Oakd iVonitra Svi , 5 .Vo. pp JfHf-202, fig. i).— Sour 

skim milk, bult(‘rniilk, condensed buttermilk (fed as paste), and dried butter- 
milk (25 per cent of the mash) were fed as supplements to a basal ration to 4 
different lots of 200 Barred Blymouth Rock chicks each at the Illinois Experi- 
ment Station. The cockerels wore separated at 10 weeks of age, and the 
pullets were fed to 22 weeks. 

There were significant differences between the average weights of thoMndi- 
vidual groups at certain times, hut at the eonelnsion of tlio experiment the 
maximum difference between groups was only 2.8 p('r cent of th(‘ live weight, 
which is iiisigiiifl(‘ant. The lot receiving dried buttermilk made slightly more 
regular growth than the others, and variations in the milk consumption were 
not so great as with the liquid milk products. The mortality was high in all 
lots, due largely to an outbreak of bacillary white diarrliea. It is eoucliuled 
that the nutritive values of these milk products are similar. 

Standard breeds and varieties of <‘liickens.-~I, American, Asiatic, Eng- 
lish, and Mediterranean clas.ses, M A. Juil (? N. Dfpt. Agr., Farmers^ Bui. 
1506 (1926), pp. figs. 33 ) — This bulletin supersede^ Farmers’ Bulletins 

898 (E. fct. K., 88, p. 878) ; 1052 (E. S. R, 41. p. 070) ; and 1347 (E. S. R., 50, 
P. 72). 

A case of the normal development of geese twins within one egg [trails. 

title], J. Kfn^:ENECKy (Zuc/ituugskuude. 1 (1926). A’o. 5, pp. 23S-2Jf1, figs. S). 

The author describes a case of a mule and a female eraiiryo which developed 
to near maturity in one douhle-yolked goose egg. The twins died from a lack of 
oxygen. 

DAIRY FARMING— DAIRYING 

The energy requirements of dairy eows.-ll, Is net energy or metaboliz- 
able energy the more useful index for practical purposes? E. B. Meios 
(Jour. J)airg^^ci,8 (1925), No. 6*, pp. 523-536) .—In continuing this series (E. S, 
R., 54, p. 60) the autlior discusses primarily net energy and metabolizable 
energy as a means of measuring the energy requirements of dairy cows. It is 
pointed out that the net energy value of food is that fraction of its metabolizable 
energy which an animal may use for maintenance or fattening and is subject 
to variation due to differences in the external temperature and the muscular 
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activity of the animal. It is therefore considered that net energy values 
obtained in the calorimeter would probably be more or less Inapplicable to 
practical conditions, while total digestible nutrients and probably metabolizable 
energy are better and more constant measures of the relative values of feeds 
under practical conditions. 

Energy requirements of dairy cows.— A reply to articles by E. B. Meigs 
and H. T. Converse, K. B. Fobhes {Jour, Dairy Sci., 9 (1926), No. 4, pp, 373- 
378). — A criticism of ijapers previously noted by Meigs and Converse (E. S. R., 
54, p. 6d), and by Meigs (noted above). 

Investigations of the tetliering of dairy cows on vetch and oats [trails, 
title], W. UsT.jANZKJ'F, I I. (iKiooBENKO, 1111(1 .\. S. Peiiekkest {Milcfiw. 
Forsch. 3 {1926), No. I, pp. 97-116). — Two lots c^f four cows each were selected 
for stu(l,^ing the inliueinc^ of t(_(bering on milk prodii(*tion. Both lots w'ere 
stall-fed during the first and tliird periods of the experiment, but during the 
second iieriod one lot was ttdlK'red on vetch, while the other lot received 
green vetch and oats in the stable. The t('st sliowed that during the period 
(>f feeding the grcHui feeds the tetliered lot increased their production an 
averagi* of 25 ia*r emit, \vhi'(‘ ihe stahle-fed lot increased their production 12 
per ccait. Bolh groups also iiK-rcaisial in li\e wTught w'heii receiving green feed, 
whh'h was ]>arti(ailarly ])ronounce<l in the tethercMl lot. The Reichert-Meissl 
and the iodine numbers of the )>iitter showed only sliglit variations during 
the period ot tethering as compared with dry teediug. hut the time re<iui]‘ed 
for n‘duction to occur in the methylene ])lue test in the milk w^as somewhat 
shorteiKHl in certain easels. Such a condition wais not ol>sei*ved during the 
stall feeding of th(‘ green plants From the standpoint of the economical 
utilization of IVed, stall fetnling appeared to he slightly superior. 

Silage feeding experiments, A. W. Oldersiiaw (Jou). l\*o}f Ayr. i8o(\ Fug- 
land, 86 {1926), pp, 112-128)- The results of two e\])eriments an* repiu’UHl in 
wdiich tin* milk production of lots of co^vs t(‘d on rations containing mangels 
was compared w’llh the milk production ol other cows rec(dviiig rations con- 
taining similar amounts ol slar<*h c(jiu\al(*nt and t>rotein. but in which the 
succnl(*nt roughage was derived mainly from sdage Milk jirodiiction w’us 
slightly better with liie root radons in both experiments, hut was practically 
eciiial tor flu* cows which ate the silage readily. F(*rtain individual cows would 
not eat tlu* silage. 

Investigations with the ferineiitation of beet tops and their feeding 
value for milch cows Itnms. title], AV. i‘. rsi\iANZij-K and I. 1. Ouigohenko 
{Milvhiv. Fotsdi , (1926). No /, pp 8ri-90), -In a t(‘sl of the feeding value of 

beet toi> silage, 3 (‘ows were f(*<l duiing tin* iirst and third |R*riods on a ration 
(h liay, eliopped wheal, and linse(‘d oil cakt*. In tii(‘ s(*cond periiM beet top 
silage reiilaced the ehopiK'd wiieat on an equivalent slarch \alu(‘ basis Cai- 
eulatiuns of tile mu'mal milk production during iH*riod 2 from the production 
on llie basal ration during iieriods 1 and 2 sliow^ed that wnis a dtvrease 

of from 2.7 to 10.7 per cemt in the production of the individual animals when 
lieet top silage was fed. 

BetcTininathms of the digeslihility of the beet top silage in tw’o experiments 
with two withers each show^tnl wide variations in the results. I.a iiseed oil 
c'ake and hay w’ore fed in addition to the silage in one of the digestion exi>eri- 
ments, while hay w^as the only additional f(*ed in the other. Inaccuracy in the 
estimation of the digestibility of Ibe buy or linseed oil cake may account for 
the variations in the results, but it is also mentioned that the tests were made 
with beet tops from different i>arts of the silo Tlie estimated starch value on 
3m)42— 27 C 
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the basis of these experiments was lower tlian that given by Kellner and from 
that used in the calculations for the experiments with the dairy cows. 

The Influence of gluten feed on the milk production of cows . — X feeding 
experiment with 20 cows [trans, title], H. Hunger and H. La^mprecht 
(Milchw. Forsch., S (1926), No. 1, pp. 69--82, fig. i).— In studying the value of 
gluten feed for milk production, 2 lots of 10 cows each were fed during three 
periods of approximately 4 weeks’ duration. One lot was fed throughout and 
the other lot during the first and third periods on an average daily ration of 
2.5 kg. of clover hay, 3 kg. of oat straw, 3 kg. of barley straw, 6 kg. of vetch 
silage, 15 kg. of fodder beets, and 3 kg. of a grain mixture composed of equal 
parts of coconut cake, ground beans, and vetch seed. Two-thirds of the grain 
mixture w^as replaced by an equal amount of gluten feed in the second period 
for the one lot. 

The data on milk and fat production are n^corded for 21 days in the first 
period and for the last 21 and 10 days, resjiectively, of the second and third 
periods. The group receiving the basal ration tliroiigliont T>roduced an average 
of 7.55, 7.02, and 0.80 ktr of miik jxu* head daily in the lirsl, sc'cond, and third 
peritHls, respectively. The suhstitntion of gluten feed for two-thirds of the 
grain mixture tended io increase the production of the second group, as the 
average for the three periods were 8.11, 8.18, and 7.55 kg., respectively, per head 
daily The fat pereceiitage of the milk showed only small variations, and the 
amount of fat was, th(‘r(‘fore, in general, i>ro])ortional to the amount of milk. 
The same eondusioiis for milk and fat production followiul whim the normal 
production on the basal ration was estimated for the second period by interpola- 
tion, based on the in’oduetion during the first and third periods. No abnormal 
flavors were det<*eted in the milk as a result of the gluten feeding. 

The efficiency of cacao meal Avith the fat removed for the feeding of 
milch cows.— A feeding e.V 5 )eriment with 24 animals [tJ’ans. titloj, H. 
BAnger and H. Lamprkchi (Ulihliw. Forsch , 3 ( 1926), No. 1, pp. S~20, figs. 2 ). — 
In testing the palatability of cacao meal and comparing it with coconut 
meal for milk production, 4 lots of (i animals each were fed on a basal ration 
of hay, oat straw, and a grain mixture of ground oats, hurh'y, wln^at and 
peas during a 23-day feeding peri(Kl. In the following 20 days the basal ration 
was supplemented with 0.87 or 0.78 kg. of cacao meal or coconut meal in four 
different lots. During tlio following 25 days the basal ration was again fed. 
In general the cacao ni(*al was relatively unpalatable, due to its fine powdery 
form and the presence of a fish meal flavor. 

The results of milk production after eliminating the first G or 7 days after 
the rations were changed showed that both groups of cows receiving the 
cacao meal produced materially less milk than when on the basal ration, while 
the coconut meal stimulated milk production. Both the supplements increased 
the fat content of the milk, but the increase was considerably greater with 
cacao meal. The flavor of both the butter and the milk were unfavorably 
influenced by this feed. The possible effect of 2.G8 per cent of theobromine 
in the cacao meal is discussed from the standpoint of palatability of the meal 
and the flavor of the milk and butler. 

Contribation to the vitamin A content of butter under the influence of 
common feeds [trans. title], A. Scheunert (Milchw. Forach., 3 (1926), No. 1, 
pp. 117-121, figs. S ). — Using rats, the author has compared the amounts of 
vitamin A in butter from cows receiving rations containing fodder beets with 
other grains, corn silage with similar grains, and pasture only. In making 
the tests, vitamin A-deflcient rations were supplemented with 0.1, 0.26, and 
0.5 gm. of butterfat from the different sources. The results show that the 
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butler from the cows receiving beets was lowest in its vitamin A content, as 
G.5 gm. daily was not suflacient to allow normal growth in the rat after 53 
days. The bulter from the pasture-fed cows was the richest source of vitamin 
A, as normal growth was maintained with 0.25 gm. of butter, while 0.5 gm. of 
butter from the silage-fe<l cows was necessary for normal growth. 

Relative rates of secretion of various milk constituents, W. L. Gaines 
{Jour. Dairy 8 (1025), Ao. 6, pp. hSO-pG, figs. 3). — Ph’om a statistical study 
of the chemical analyses of weekly milk sain]>les from 543 individual cows 
of several breedvS iniblislied in Minnesota Experiment Station Bulletin 140 
(E. S. II., 31, p, 070), the rates of secretion of fat and protein api)ear to l)e 
intimately related, the correlation coefficient being 0.812±0.010. The relation 
between fat and protein was found to follow a straight line in various 
species having fat percentages running a.s low as 0.30 per cent (ass) and as 
higli as 22.40 p(‘r cent (reindeer). High negative correlations between the 
warer and fat and water and protein are shown to indicate that these 
constituents arc? largely independent. Statistical constants and regression 
equations are also presented. 

Milk production with special ref<‘reiico to some tyi^ical secretion anoma- 
lies and their practical importance ft runs, title 1, G. Koestlek, W. Lehmann, 
LoirrseiiEK, and ll Ei.seh {Ijamhr. Jahrl) ^clnrviz. JfO (1026), JSo. 3, pp. 
287-41i0 ). — Tbe first part of this publication gives a brief review of the physio- 
logical factors related to the production of normal milk and colostrum. The 
second part gives the results of studies of the quantity and quality of the milk 
])rodU(‘(‘d by the dilTerent (juarters of cows' udders under normal conditions, 
and studi(*s of the various pb.v sicoebemieal and bacteriological properties of 
abnormal milk drawn from tbe diffeient <iuarters of the udder and at 
different stag(*s durinii milking 

Udder cocci (mainmococcus) ftrans. title], (\ (4oiuni {Milchw. Forsch., 3 
{1926), Fo. 2-3, pp 118-183) — Studies of the inor])hological and physiological 
characteristics (d’ inorc^ than 50 strains of cocci, isolated from aseptically drawn 
milk, have indicated that much variability exists in these types, wffiicli allows 
tliein to bo differentiated into ditfereiit groups and intermediate groups. 

Tbe ellect of these organisms on tlie milk is uncertain. They may cause 
abnormal ferment at ion or in severe cases mastitis, but when the amounts 
present are small there is no apparent effect. 

The biology of Bacterium casei c (v. Freudeiireich) and Mycoderma 
thoiii [trans. title], W. A. T.o’n' {MiJvhw. Forsch, 3 (1026), Ao 2-3, pp. 272- 
284 ). — The results of this study have shown that these two organisms make 
much better growth, especially in whey, when the two are present together, 
indicating a symbiotic relation. Certain differences in their physiological char- 
acteristics are pointed out. 

Critical and experimental studies of pasteurization of milk, H. Brand 
(Kritische und Fxperimentelle ^tudien zur Vasteurisierung dcr Milch. Thesis, 
Eidg. Tech. Ilochsch., Zurich, 1025, pp. 01, figs. 6). —Tbe first part of this 
publication deals with the puri>ose of pasteurization, the resulting changes in 
the milk, and methods and regulations for pasteurization in force in Europe 
and America. The second portion of the work deals with the efficiency of pas- 
teurization for destroying bacteria and prolonging the keeping qualities of 
cow’s and human milk. The results of these studies showed that pasteurization 
at 63® C. (145.4® F.) for 30 minutes killed all the pathogenic organisms but 
did not materially affect the keeping qualities. The findings were similar when 
human milk wan pasteurized. 
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Investigation of current relations in agitator flash pasteurizers and 
their influence on the death of ^organisms [trans. title], K. Richtee and 
H. M* Wendt {Milchw. Fotsch.^ 3 {J92C), Fo. pp. 200-208, figs, 6').— The 
amount of direct flow through two types of flash pasteurizers was determined 
by first sending skim milk and then whole milk through the pasteurizers. The 
length of time that different portions remained in the container was estimated 
from the fat content of the milk coming out. 

The results showed that in one tyi>e oi pasteurizer, which was cylindrical 
in shape, portions of the milk passed through in a tew seconds, while other 
p(ntions remained for as long as 4 minutes. The t(^p of the other type of 
pasteurizer was larger in diameter than the bottom. The maximum and mini- 
mum time required for milk to go through this type was 70 and 15 seconds, 
respectively. In the latter type the destruction of JjaciHuj^ c(>h was very 
(‘omplete. 

Contribution from the t<‘stiiig ollices for daii-y equipment in the Prus- 
sian Institute for Investigation and Research in Dairying at Kiel [trans. 
title], [K.] Rtchthi et al. {Milchw. Fot'sch , J {J92()), No. 2~J, pp, iS3-~J0iK 
figs, 4 ), — ^An apparatus for liohling milk at a uniform tenqx'rature and at the 
same time allowing a slow How through it was tested as to its eliiciency. It 
was found that milk heated to pasteurizing temperature l(>st some heat during 
its passage through the appaialus, and though the average time was 
minutes, certain of the miik passed through <*onsiderably (]uieker whiU^ other 
portions of the milk were heid for longer jieriods The e>ffieienc,\ of the pas- 
reurizatioii. as judged by the numbers ot organisms kjlle<l, was only 44.24 
per cent in one test. 

Keeping quality of sweet cream butter as aflected by tempe rature of 
pasteurization of th(‘ cream, \V. WmrE and (i U ('AAimaL cJoin Dairy ySci., 
8 (1925), No, 6\ pp 7 - '///// ) — The results of studies at the Bun^au of Dairyiim, 
IT. S. I). A„ of the etfc^'l of various pasteurization tempen-atures from 145 to 
3G5° F. for from 25 to 80 mimitos on the keeping qualities of sweet cream 
butter stored at 0° for from 7 5 to 9 months indicated that the keeping qualities 
of sueli butter were not uitliieiiced by tlie pasteurization temperature. 

Some factors concerning the ** partial in^ntralization of cream for 
buttermaking, B. A. Stiritz and II A KnaiE {Join. Dan if Set, S {I925{, 
No. (}. pp. 459-485 ). — This is a more (*om]4ete ae<‘ount of woi-k prcviouslv 
noted from the Illinois Fxiioriment Station (K. S. R., 52. ]). 479). The work 
deals with the comiwirative effei'ts of slaked lime, Lehigh lime, soda ash, and 
sodium bicarbonate as to the time reiiuired for neutralization, the rediadion 
»'<f acidity during pasteurization, the time required for ehurning, the eom- 
pleteness of ( huriiing, and the quality of the butter produced. 

The eftect of homogenization, condensation, and variations in the fat 
content of a milk upon tlie keejniig quality of its milk po^vd<‘r, U. K. Holm, 
(t. R. Oreeniiank, and K. F. Deysher (Joar Dairy Sci., H {1925), No. 6, pp. 
515-522, figs. 3 ). — The keeping quality of milk powdered iiy the spray process 
and sealed in tin cans was compared at the Bureau of Dairying, XT. S. D. A., 
when made from milk varying in fat content and wliich had been differently 
treated during manufacture. The results showed that pre<*ondt‘nsation and 
homogenization tended to improve the keeping qualities, hut larger amounts 
of fat were not as favorable as smaller amounts. The ability to withstand 
oxygen absorption was directly measured as an indication of the keeping qual- 
ity in part of the experiments. 
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The spernmtogcnesis of doniontic mammals, III, K. Masui (Jour. iUd. 
Affr.^ Imp. Vniw Tokyo, 8 (1.923), No. 2, pp. 201-232. pis. 1, fiy. I ). — This third 
paper (E. S. R., 48, p. 670) deals with the spermatogenesis of the mouse and 
of the rabl»it. A list of 61 references to the literature is included. 

A hitherto uiidescribed anomaly in blood groups, U. Ottenbero and A. 
Johnson (Jour. Immunol., 12 (1.926), No 1, pp. — This is a report upon 

an anomaly in the blood of a professional donor, which contained an abnormal 
agglutinin and behaved practically like the blood of a foreign si)ecies of animal. 

The sensitixatioii of pigeons to foreign proteins, J. E. (Iahringer (Jour. 
Immunol., 12 (1926), No. 6, pp. //11-A88). — Ti^e author demonstrated by the use 
of dog's serum that the pigeon is readily sensitized to a foreign protein. 

“When the most favorable sensitizing and critical doses are used, a demon- 
strable induced sensitiveness oc(*urs on the fourth day. increases rapidly to 
tlie tenth day, and reaches a maximum by the twentieth day. It then decreases 
gradually, to disai>pear between the sixtieth and seventieth da 3 ^s. When single 
or multiple shock i-eactious ai-e induced in the pigeon, each and every reaction 
is followed by a dctinite iM'riod of insensitiveness. The primary change in 
blood coagulability during anaphylactic shock is an increase in coagulability, 
to uhicli a dcciease in coagulability is always secondary." 

Prophylactic and thcraj>cutic possibilities of the Twort-d’Herelle’s bac- 
teriophage, L ARNoia) and E. Weiss ^Jour. Lab. and Clin. Med., 12 (1926), 
Ao. /, pp. 20- 2 ! ) - ~T\\o authors* investigations here rejiorted have led to the 
c( nclusion that the lysrd, soluble bacterial proteins in the •bacteriophage are 
antigenic and confer an ('arly active immunity. P>acterio]>hage, free of anti- 
genic bacterial proteJn^, jireviuits dt^ath wlien injected in the rabbit after a 
lethal d(>se of liactena has been given. A list of 25 references to the literature 
is included. 

A method for the preliiniiiary ideiitilication of the cominou tissue- 
invading anaerobes, J. P. Scott (Cotnvll Vet., 16 (1926), No 1, pp. 55-38) — 
This is a coiitrihution from the Kansas Experiment Station in which a sim- 
plified tecJinhpie is deM-rihed l>y means of which a prediminary ideiitilication 
of tissue-invading anaerolK^s may he made. Differentiation is based u^wn the 
t 3 pe of growth made in ^ix ditferent media, including the brain-liver and liver 
agar used in isolation Six media are described by the type of growth in which 
H preliminary identification of Clo.^tmdium chiuirimi, C. edemuiis, C. sporogenes, 
V welclwi, and C novyi can he made. 

Bact(udiil variation: S(*rological cliaracters of parent and sub-strains 
witliin the para n-.suipestif<‘r group, P. R. Edwards and L. F. Rettgfr (Jour. 
Immunol,, 12 (1926), No. 3. pp S71-392 ). — Tlie authors conclude that there are 
two antigens jireseiit in the Salmonella group, one of which is specific to types 
within the group. The (Kher relates the t.vpe with the group, and it is due 
to this that marked cross reactions betui^en the different types occur. 

“ The two tyiK^s of luicilli may he separated by plating stock cultures. When 
maintained iiiHler ordinary laboratory conditions the two types t(uul to re- 
sume the characters <jf the parent strain.s. The time riNiuired for this change 
take place varies from a few dajs to several months. When subjected to 
unfavorable conditions strains maj temporarily lose the ability to absorb 
agglutinins to whicli they have previously given rise. Strains may for a time 
lose their ability to agglutinate with group antisera. It appears that the two 
antigens present in the para B-suipestifer group are rather complex, and may 
at times l>e strain sixrH^ific rather than type specific or group specific.’* 
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An experimental study of tick paralysis in Australia, I. C. Itoss (Parasi- 
tology, 18 (1926), No. 4, pp. 410-429, figs. 2).— In this contribution from the 
veterinary science department of the University of Sydney the author reports 
that tick paralysis occurs in man and in the dog and other domesticated ani- 
mals on the east coast of Australia. As far as is known, the disease in Australia 
is conveyed only by the mature female of Ixodes holocydus. There is said to 
l)e some evidence that Immunity to the disease may he acquired after recovery 
from previous attacks. 

Immunological studies in tuberculosis, III, IV, S. A. Petiioff and F. W. 
S'rEWART (Jour. Immunol., 10 (1925), No. //, pp. 617-117, figs. 40; 12 (1926), 
No. 2, pp. 97-121 ). — This is a continuation of the studies previously noted (E. S. 
R., 50, p. 80; 63, p. 583). 

In Part III an account is given of an attempt to repeat with animals sensi- 
tized by dead tubercle bacilli the various allergic phenomena which in the past 
have been observed only in animals previously infected with living tubercle 
bacilli. In studying these allergic reactions two types of controls were used, one 
of tuberculous and the other of perfectly healthy animals. While much more 
work must be done before definite conclusions can bo drawn, the authors find 
that animals sensitized with dead tubercle bacilli give an allergic reaction which 
in its essentials does not vary from that observed in infected animals, and that 
the severity of the reaction depends uixm the degree of hypersensitiveness. 

In tile fourth paper of the series, five series of experiments with guinea pigs 
sensitized with dead tubercle bacilli are reported, in which tuberculin hyper- 
sensitiveness was induced with dead tubercle bacilli. During the allergic state 
inoculations of llvhig tubercle bacilli were made, with the use of approximately 
the same number of normal control animals. The sensitized animals outlived 
the controls an average of 46 days, and the amount of macroscopic disease at 
autopsy in tlu* former was much less extensive than in tlic latter, confirming 
the belief that dead tubercle ba<‘illi can induce some degree of prott^-tion. In a 
small series, guinea pigs were sensitized with Dreyer’s defatted tulx'rcle bacilli. 
Only a mild skin hypersensitiveness was produced, and that not uniformly. 
No appreciable resistance could be observed in these animals. 

Researches concerning avian tuberculosis in catth*; occurrence of avian 
as well as bovine tubercle bacilli in the .same cow, N. PLrj\[ iCo/urll Vet , J6 
(1926), No. 4, PP- 250-255 ). — This is a contribution from the ^'(‘tennary 8erum 
Laboratory at Copeiihagoii, Denmark, in which work with avian InhercnlosK 
in cattle is hriefiy considered. 

Tuberculous abortion disease in cattle, N. Pi.uai {Cornell \ ei , 16 {1926), 
No. 4, PP- 2S7-249 ). — This is a contribution from the Veterinary Serum I.al)ora- 
tory at Coi>enhagen, Denmark. The discussion iiududes a detailed report of 
six cases. In examination of a series of 834 consecutive fetal membranes, 
tuberculous abortion was found in 1,79 per cent. 

The value of placental examination for the diagnosis of infectious abor- 
tion of cattle, W. A. Haoan (Cornell Vel , 16 (1926), No. 4, pp. 274-279, 
figs. 2 ). — It is pointed out that gross lesions of characteristic appearance are 
produced in tlie placenta through the action of Brucella abortus (Bang). These 
i-epre.sent the only gross lesions due to this organism which may he recognized 
positively in the bovine species. The lesions are located in the chorion and are 
particularly characteristic in the portions of this membrane which lie between the 
cotyledons. The lesions may be widespread or may occur only in a circumscribed 
qrea. When abortion is due to B. abortus, it is believed that these lesions are 
always present and may he recognized in the majority of cases. In the present 
Instance, a correct diagnosis was made in 29 cases in a series of 32 abortions. 
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A study of the value of whole milk and milk sediment for the isolation 
of Bacterium abortus Bang, G. P. Fitch and R. Fi. Lubbehusen {Cornell Vet., 
16 (1926), No, 1, pp. 46-64). — ^Tliis is a report of investigations conducted at the 
Minnesota Experiment Station. In summarizing the work, the authors point out 
that milk used for injection should be represenlativo of a composite sample of an 
entire milking, and that botli whole milk and milk sediment are of value in the 
isolation of B. abort us but neither should be used to the exclusion of the other. 
B. abortus was isolated from whole milk in 29.7 i)er cent and from milk sediment 
in 43.2 jKir cent of the samples showing evidence of infection. If either method 
is used, the injection of milk sediment is to be preferred as being most eflacient. 

Some recent advances in the i>rotectioii of cattle and other animals 
against disease. — VIII, Haemorrhagic septicaemia in cattle in India, S. C. J. 
Bennett (Agr. Jour India, 21 (1926), No. 5, pp. 661-356). — A brief discussion of 
the present knowledge of this disease including its prevention and control. 

The blood and urine of the cow in milk fever. — A second report, C. E. 
Hayden (Cornell Vet., 15 (1925), No. 4, pp. 399-404)- — The author finds that 
there is hyi>t‘rglycomia and glycosuria in milk fever, the hyperglycemia com- 
mencing to decr(*ase with udder inllatioii and accompanying treatment. The 
hyx»erglyc('mia may be a reflex of the extreme; nervous reaction evident before 
treatment. Nonprotein nitrogen and urea are both above normal. The aver- 
age increase indicates a slight renal impairment. Uric acid in the blocxl is 
not increased in the same proportion as it is in eclampsia, and wliile there is a 
very slight increase it is not enough to indicate renal disturbance. 

Pyocyaneus hacillosis and mastitis due to Ps. aeruginosa, E. M. Pickens, 
M. F. Welsh, and L. J. Poelma (Cornell Vet., 16 (1926), Ao. 3, pp. 186-202). — 
The authors find in work at tlie Maryland Fxi>erimcnt Station that under 
jiroiKT conditions Phciidoniofias aeruginosa seems to be capable of producing 
mastitis in ('attle. A case of infection with P. airuginosa in a calf here 
described is believed to be identical with the so-called “ pyocyaneus hacillosis ” 
of I’oeis. it is pointed out that when cultivated upon artificial media this 
organism may lose its pathogenicity for experimental animals within a few 
w(H‘ks. Autogenic bacterins were found to be of questionable value in the 
treatment of mastitis in cattle due to P. aeruginosa. The blood of cattle 
suffering, or having recently suffered, from infection trom P. aeruginosa may 
agglutinate homologous antigens in dilutions as higli ns 1: 1,000. The blood of 
cattle not suffering, or not having recently suffered, from infection with the 
organism may agglutinate homologous antigens in dilutions as high as 1:50. 

The account includes a list of 34 references to the literature. 

Studies in dog-distemper, G. W. Dttnkin and P P liAiuLAw (Jour. Compar, 
Path. and> Thcr., 39 (1926), No. 3, pp. 201-230. Jigs. 4)- — The several parts of 
these studies deal with (1) dog dislcniper in th( fend (pp. 201-212), (2) ex- 
rKirimental distemper in the dog (pp. 213-221), and (3) the nature of the virus 
(pp. 222-230). 

It is concluded that the causative organism of this disease is a flit ruble virus 
since (1) dog distemix^r can be transmitted from dog to dog, from ferret to 
ferret, or from ferret to dog by material in which no bacteria can be demon- 
strated and which yields no growth of organisms in ordinary culture media ; 
(2) the infeding agent can be passed through bacterial filters of standard type 
and of proven quality; and (3) the infecting agent can not be cultivated in 
any straightforward manner so far employed. 

The more important bacterial and protozoal diseases of poultry, J. P. 
Rice (In National Veterinary Medical Association of Great Britain and Ireland, 
Annual Congiess at Dublin, 1926. London, 1926. pp. 67-109).— Thu bacterial 
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and protozoal diseases of poultry of importauee in the British Isles here con- 
sidered by the author include bacillary white diarrhea (pp. 57-73), cocxddiosia 
(pp. 73-79), roup (pp. 79-90), tuberculosis (pp. 90-05), fowl typhoid (pp. 
95-300), infectious eritero-hepatitis (pp. 100-102), fowl cholera (pp. 102-104), and 
fowl plague (pp. 105, 106). The pai)er is said to be a suminaryof existing knowl- 
edge, and many of the statements are based upon the author’s own work. The 
data are presented in connection with a list of 115 references to the literature. 

The inheritance of resistance to bacillary white diarrhea, K. IIoberts and 
L. E. Card {Poultry SH., 6 (1926), No 7, i)p. Ji^-22) — This contribution from the 
Illinois Experiment Station reports on the status of investigations under way, 
accounts of which have been previously noted (E. S. K., 54, p. 380). 

The results as here presented led the authors to consider the following con- 
clusions justified : “Great variation exists among chickens with respect to their 
resistance to infi^dion with pullora I’lie occurrence of resistant 

chicks is such as to indicate a natural resistance that is hereditary, (^hicks 
from certain hens are much more resistant to infection than are the chicks from 
other hens, when the measure of resistance is the i)ercentage of chicks that 
survive an incKUilatiou, at api»roximately 24 hours of age, with a pure culture 
of 8f. pullora. The oc('urrence of resistance is siifii('iently consistent among 
<*hicks from <'ertain hens and fiocks to suggest that it may be possible to estab- 
lish a strain of fowls that will he highly resistant to infection with 8'. pullora.'" 

Rickets in chicks. — T, Variations in the antirachitic potency of different 
brands of cod liver oil, G. F. TlKimit and L. C Noimis {Poulttjf sVv , 0 iJ926), 
No. 7, pp. 9-77, 2 ). — The authors find that different brands of cod-liver oil 

vary significantly in antirachitic potency when this factor is mesisiired by means 
of chicks. “Growth is some measure of the antirachitic factor of cod-liver 
oil, as the presence of ilckets finally retards growth. In those exi>erimeiils the 
cod-liver oils of American origin gave results sui)erior to those of Norwegian 
origin. With plenty of (*alcium and phosphorus in the ration, it seems probable 
that the amount of cod-liver oil required to protect against rickets will depend 
upon both the antirachitic potency of the oii used and the amount of this 
factor stored in the l>ody of the chick at the time of hatching.” 

The injection of argyrol for the treatment of sinusitis in turkeys, E. E. 
Tyzzek (Cormell Vet., 16 {1926), No. 3, pp 221- 22 /^). — In experiments conducted 
in the course of investigations of this condition of the turkey, it was found 
that when 1 cc. of fresh 15 per cent argyrol vvms injected into the distended 
antrum of an affected bird the swelling disapinnired from the cheek and the 
corresponding nostril was dry within a iieriod of several days Of 33 other 
turkeys from a flock treated in this manner 9 recovered after a single injection, 
while 3 others responded to a second injection and a third injection was 
necessary for the recovery of the last of the 13. 

This procedure is said to be very simple, nsiuiriug a minimum of time and 
effort. Where possible it is best, though i>erhaps not necessary, to emi>ty the 
antrum by gentle pressure. Then with a hypodermic syringe inject 1 to 2 cc. 
of fresh 15 i>er cent argyi‘ol into the cavity of the antrum, care being taken 
not to injure the eye nor to inj(‘ct into tissues. The cheek should he punctured 
in front of and well below^ the eye in order to avoid the tear duct, which 
extends superficially over the ujiper portion of the antrum. 

AGRICULTURAL ENGINEERING 

Surface water supply of the United States, 1022 . — Part 12 , North 
Pacific Slope Oraiiiage Basins, B, O (U. Qcol, t^urrey, Wntet'-l^upply Papers 
56S {1926), pp. yi-{-295, pis. 2; 551f, pp. I"-f786‘, pU. 2 ). — These papers present 
the results of measurements of flow made on streams in the following basins 
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during the year ended September 30, 1922: B, Snake River Basin (in cooper- 
ation with the States of Idaho, Oregon, Nevada, and Washington) ; C, Lower 
Columbia River Basin and Pacific Sloi^e Drainage Basins in Oregon (in 
cooperation with the States of Oregon and Washington). 

Developing new land under irrigation, R. P. Bean (Washington Coh Sta. 
Pop. But. 136 (1926), pp. 5-28, flgs. 10). — Practical information is given. 

Graphic representation of the Kopecky soil classification scheme for 
technical purposes, K. G. Doekell (Tnternatl. Rev. Sci. and Pract. Agr. [Rome], 
n. ser., i (1926), No. 2, pp. 301-311, flgs. 3). — graphical representation of the 
Kopcicky soil classification scheme is presented for the purpose of establishing 
distances between diains in sods. This soil classification scheme is brought 
into a system ot sectors of a circle. The circumference of the circle is divided 
into 80 parts for the ixo'centage content of the soil fraction with a diameter of 
less than 0.01 mm. On the radius the proportion of fraction II is drawn to 
contents of 40 pi'r C(mt. The sedors so formed represent the types of soil. 
The direct reading, which corresponds to the distance between drains suitable 
to the mechanical compoNition of the soil as determined by analysis, can be 
taken from the graph with the comj>asHes or any other aid. Curves are also 
given for the determination of distance between drains in layers of soil of 
varying 1^‘nneahildy. 

Durability of riunmed earth w^alls, T. A. H Miller (Agr Engin., 7 (1926), 
No. 11, pp. 37/f. 375, flgs 9). — In a contribution from the V S D. A Bureau of 
Public Road'" data are briefly presented to show the durability of rammed earth 
walls in building constructi<ui over long periods of years. 

Strength tests of threaded pipe joints, .T. G Dent (Agt. Kngui , 7 (1926), 
No. 11. pp. 373, J7//). — Tests condu<*t(‘d at the University of Minnesota on the 
tensile strength of threaded piiK‘ joints are briefly reported. The tests covered 
joints with engagements of 1, 2, and 3 threads as well as joints turned up tight 
and engaging approximately 7 threads. It was found that some pipe is de- 
fective in that it seems to he made up of at least two concentric layers with 
only a comparatively weak bond between them. In such cases the outer layer, 
when cut nearly or entirely through in tlu' process of threading, slides off the 
underlying layers when the joint is subjected to tension. 

Strength of lap soldered joints, ,1. G. Dent (Agr. Ph\g\n , 7 (l!f2()), Ao. tO, 
pp. 351, 352). — In tests conducted at the University of Minnesota on the effect 
of diffenmt fluxes and solders on the strength of lap soldered joints a lap of 
% in. was used in all cases. Both surfaces to he united were tinned, hut in- 
stead of running the soldering copper over (he upper sheet the heat for sw^eating 
was applied by running the copper along the joint on top of the lowvr sheet 
and against the edge of the upper sheet. It was found that the strength of 
soldered joints increased regularly with the proportion of lead in the solder 
until the 50-50 mixture was reached, after which it fell off rather sharply. The 
50-50 mixture of solder not only exceeded all other proportions in strength hut 
as prepared in the laboratory show^ed a strength materially higher than com- 
mercial solder of the same nominal composition. Block tin was Inferior to 
50-50 commercial solder for joining copper. Black sheet steel was found to 
be very easily soldertxl if properly cleaned and produced a joint of fair strength. 
In this case 50-50 commercial solder was materially stronger than block tin. 
When the galvanizing was not thoroughly removed from galvanized steel before 
soldering the limiting element in the strength of the joint was found to be the 
adhesion betw^een the steel and the zinc, and failure occurred by the solder 
pulling the zinc coating from the steel. 
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Public Roads, [December, 1926] (U, 8. Dept. Agr., Public Roads, 7 
(1926), No, 10, pp. 198^208-^ [2], figs. H ). — ^This number of this periodical con- 
tains the stains of Federal-aid highway construction as of November 30, 1926, 
together with the following articles: Time Losses in Concrete Road Construc- 
tion, by A. P. Anderson ; Tests of Concrete Curing Methods, by J. T. Pauls ; and 
Researches on Bituminous Paving Mixtures, by W. J. Emmons. 

Yoldng oxen to the plough: A new system, W. S. IL C'legiiorne (Union 8o. 
Africa Dept. Agr., 8ci. Bui. 5S (1926), pp. H, figs. 12) — h^xperiinents conducted 
at the Potchefstrooin Ex|>eriment f^talion are reported, the purpose of which 
was to develop methods and yr>kes for the yoking of oxen to prevent side draft 
in single and gang plows. 

The results showed that the formula (a-f-1 ) W can be used for cal- 

culating the proptu' width of yokes between skeys for different types of plows. 
In this formula Di is the width of yoke between skeys, n is the number of plow 
bottoms, and W is the width of cut of each i>low bottom. 

The use of the dynamometer in soil cultivation studies and implement 
trials, B. A. Keen (Jour. Roy. Agr. 8oc. England, 86 (1925), pp. SO-lfB, figs. S ). — 
An account is given of studies conducted at the liothamsted Experimental Sta- 
tion on the use of the dynamometer in studying the factors involved in the draft 
of implements in soil cultivation. 

The conclusion is drawn that if (*areful attention is given to adjustments in 
the dynamometer the variations in drawbar pull obtained on the chart can he 
definitely ascribed to variations in the soil resistance. Variations in hitch and 
set of the implement were found to have no measurable effect on the drawbar 
pull unless the deptli of working was affected. Tests on adjustment of deptli 
alone showed that over the normal range the drawbar i>ul] was proportional to 
the depth. The slope of the land was found to have no effect on the drawbar 
pull for gradients up to 1 in 40. The effect of speed was also slight. An in- 
crease of from 2.5 to 4 miles per hour caused only a 7 per cent increase in 
drawbar imll. It is considered unlikely that the cost of the extra fuel needed to 
sustain this 7 i>er cent increase would be more than a small fraction of tlie 
saving. 

In order to express this work a i>ower factor was used which is defined as 
the product of drawbar pull and the time in seconds required to plow 1 ft. length 
of furrow. In many cases this factor was found more sensitive than drawbar 
pull alone. It is closely related to fuel consumption and can therefore be used 
when the costs of various operations are being compared. 

The studies of the degree of uniformity of soil resistance on different fields 
show'ed that visual inspection is quite unreliable as an indication of uniformity. 

The changes in drawbar pull across the field were found to reflect cor- 
responding changes in the physical properties of the soil. Since the latter 
have an effect on the growth of plants, a relationship was found between 
drawbar pull and plant, growth, especially in its early stages. For instance, 
the number of plants of winter wheat that survived the winter was greatest 
on those soils having the* lowest drawbar pull, and the same relationship 
held for percentage of tillered ]dants. As growth proceeded the closeness of^ 
the relationship fell off, until at harvest there was no significant relation. 

Rural electrification from an economic and engineering standpoint, L. S. 
Wing (Agr. Engin., 7 (1926), No. 10, pp. 345, 346, figs. 2). — This is an abstract of 
a paper presented before the annual meeting of the American Society of 
Agricultural Engineers at Lake Tahoe, Calif., in June, 1926. 

Data are presented which indicate that the distribution of electric energy 
to rural customers over the long transmission and distribution lines necessary 
can not be done at reasonable cost unless the cost is spread over a larger 



I9i:7] 


AGJRICULTURAL ENGIKEERING 


481 


amount of energy than is represented by ordinary family use for lighting 
and small household appliances, even though these be somewhat greater for 
the farm than for the city family. In other words, the supplying of electric 
energy to farm consumers at an economical rate is contingent on the develop- 
ment of the equivalent of an industrial load wliicli might perhaps be designated 
ns an agricultural load in its proper 

Mectrically heated chick brooders, G. W. Kahle {Agr. Evgin.y 7 (1926) y 
A'O. JU pp. S76~S7H, figs, 11 ). — This is an abstract of a paper presented at the 
twentieth annual meeting of the American Society of Agricultural Engineers at 
Lake Tahoe, Calif., June, 192G, giving the results of tests conducted by the Oregon 
riXporiment Station to determine the characteristics and merits of electric brood- 
ers. commercial and otherwise, now in use, the merits of various ways of provid- 
ing iK'iit and ventilation, and the i)ossibiIities of improving on present practice. 

For the laboratory work a special floor with a glass panel in the center was 
built at a height convenient for ohservations from above and below. Hori- 
/.oiital distribution of temperature was studied by thermometers placed in wire 
racks at a standard chick height of 2.5 in., and vertical temperature ranges by 
thermometers arranged in racks with steps 1 in. apart. Air movements were 
observed by noting the behavior of smoke under and around the hovers, and 
an .‘UiemonK'ler was used for measuring air velocities. The brooders tested 
^\ere classilled as to methods ot heating as (1) din^ct iMdiation, iiouglowing, 
(2) direct radiation, glowing, (3) direct -indirect, and (4) indirect. 

In a brooder with a rather steei) gable roof it was found that a large volume 
of smoke, released under the hover spread out at the level of the lowest heat- 
ing wire, apparently was dispersed by radiation and reflection from tbo sheet 
iron lining of the toj), and for the most i)art came out under the edge of the 
hover with only a small amount emerging from the vents. When slitted canvas 
curtains, reaching nearly to the floor, were attached to the edge of the brooder 
a much larger proportion of the smoke passed out at the vents. When 2-in. 
vent tulx's (‘xteiiding downward through the holes in the top to within 4% 
in of the floor w<u’e inserted, the smoke rose to the top of the brooder filling 
it down to the level of the bottom of the vent tubes. Smoke liberated under the 
hover of a flat-roof brooder spread out and more of it escaped through the vent 
than was the case with the gable roof construction. Smoke placed directly under 
a heating coil w.is spread out by the radiated heat, and when placed between 
the coils the movement was sidewise and out under the edge of the hover. 

In a brooder differing from the above only in having the heating coils sui>- 
ported by hollowed out ^^ooden strips, the air movement was exactly similar. 
In a conical slnuK^d brooder with an inner heated area 35 in. in diameter and 
an outer unheated zone 55 in. in diameter surrounding the inner part, smoke 
placed between the inner and outer curtain had a slightly greater tendency to 
pass inward under the inner curtain and out of the vent than to escape through 
the outer curtain. 

Tests with an octagonal pyramid brooder with an inner top joining the outer 
one 8 in. from the edge showed that when the top vent was closed and a special 
ventilating tube was installed the direction of movement was upward through 
the center tube and outward under the curtain, but the velocity of movement 
was extremely sluggish. When a similar tube of slightly different proix)rtions 
was used with a 540-watt radiant heating element inside it, there was slightly 
more circulation upward through the heated tube than through the unheated 
tube used in the previous tests. 

Tests of the effect of curtains and vent lubes on power consumption and 
ventilation showed that when tlie curtains were removed from the gable-roof 
type of brooder the cross ventilation beneath the hover was greatly improved, 
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witli a corresponding loss in heat. With chicks under the hovers and curtains 
on botli machines, the power consumption was greater for the brooder having 
vent tubes, indicating that the rate of air change and its attendant heat loss 
were greater than where tubes extending down inside the hover were not used. 

In tests to determine the efft^ct on vertical heat distribution of raising the 
brooder, it was found that witli no change in the thermostat setting the tem- 
perature was lowered at all observation ixuiits from (‘.25 to 5 in. above the 
floor. However, there seemed to be no simple (vr consistent relation between 
the amount of elevation and the temperature changes. The outstanding effect 
was a relatively greater excess of temi)erature at the 0.25-10. level as compared 
with other strata in the zone of oi)servation. 

Tests of the uniformity ot temi>erature control by tlie thermostatic arrange- 
ment (wi the various brooders showe<l at chick height a range in temperature 
variation from 8.5° down to an amount too small for observation. 

The results as a wliole indicate that none of the hrotKlers tested had less 
than 39 changes of air jxn- hour, ranging to as high as 204. The cross ventila- 
tion under the curtains of rno.^^t )>rooders is estimated to exceed that measured 
at the vents. Slatted floors covered with l)urlap do ikU affect the ventilation 
but do reduce the sweating. Sweating occurs less in warm weatlier, and there 
is l(^s trouble of this kind under hovers heated with (‘oal and oil stoves and 
electric hovers of the radiant beater type. It is c<meluded tiiat sweating is not 
controlled so much by ventilation as by the temi)eratur(‘ of the floors and the 
lower i>art of the chick's body. In the actual brooding tests of several electri- 
cally healed brooders operating in comparison with a coaM>urning hover, tlie 
growth of chicks was pj*tu'tically identical but tlie mortiility was higher with 
the el(‘ctric brooders. 

Artiflcial drying of crops in the stack, J. liKNDituK iJJif/hhirid and Agv. 
Boc. Scot, Trans., 5. set , 36' pp iJtl-liyO ) — The results ef a series of 

investigations conducted at the University of Al)erdeen in Scotland on the 
artiflcial curing of hay and gram crops in the stack by blowing a blast of air 
through them are reixn'ted. The procedure was based on the heating of grain 
croi>s in the stack and ‘^nh'^eciuont cooling and drying under an air blast. 

The results are taken to indh'ate that much is yet to be learned before crops 
can be dried with certainty and economy by means of an artificial air blast. It 
is necessary to know more of the conditions under which heating takes plaee in 
stacks. It was found, for instance, that damp oats did not heat much in stacks 
and such heating as did take place was very uneven. It was also found that 
stacks must he built so that the air will puss fairly freely through all parts. 
As the pressure is greatest in the bottom of the stack, this will normally be the 
part through which the least air i>asses. It is therefore necessary to arrange 
the stack around a conical boss or in some other way to prewide the thinnest 
layer of material in the lower part of the stack. 

Another difticiilty found in carrying out the process, especially in a rainy 
climate or in rainy weather, is that the undried material absorbs rain readily, 
and it is therefore difficult to dry the head of the stack in unsettled weather. 
Where possible, therefore, the stacks should be dried under cover. 

Poultry houses and equipment, N. K. Meiirijof {FUi. L nir. Ayr. Ext. Bui 
JfS (1926 )t pp. 20, figs. 17). — I*ractical information on the planning and construc- 
tion of poultry houses and equiinnent to meet Florida farm emiditions is pre- 
sented, together with working drawings and bills of materials. 

Protection of buildings and farm property from lightning, K. N. Owert 
(U, S. Dept. Agr., Farmers' Bui. 1612 (1926), pp. figs. 23 ). — This is a 

revision of and supersedes Farmers’ Bulletin 842 (E. S. R., 38, p. 15) and gives 
practical information on how to protect buildings from lightning. 
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Water and sewerage systems for Florida rural homes, F. Rogers (Fla. 
Univ. Agr. Ext. Bui. 40 (1926) ^ pp. 20, figs. tl). — Practical iiiforniation on the 
planning and construction of water supply and sewage disposal systems for 
Florida rural homes is presented, together with working drawings of different 
types of systems. 

EURAL ECONOMICS AND SOCIOLOGY 

Studies ill Vernioiit dairy fanning. — II, Fiioshurg, Franklin Co., area, 

P. K. Hooker (Vvnnont Sta. But 2r>6 (1926). pp pU. 4 , figs. 12 ). — This is 
the second of the series previously noted (E. S R, 54. p. S82) and is based 
on records of farm business from June 1, 11)22, to May III, 1928, secured from 
334 out of a total of 154 farms in the town of Enosburg, Franklin County. The 
object of the study is to analyze in their relation to profits (1) the factors 
entering into the cost of making dairy products, and (2) the methods of dis^ 
l)osing of the produd. 

The receipts from the net cattle sales and increase cattle inventory and 
from tin* niilk i>ro<iucts sold amounted to 7.1 and 07 (> per (‘cnl, resfa^ctively, of 
the total farm receipts. Detailed dis<*nssions with tables and graphs are 
made of th<‘ effects on profits of land values, total capital invested, capital 
invested in cows, nninhor of <*o\vs iK»r farm, acreage per farm and i)er cow, 
Inaishig costs, qinilit) of sires and ('ows, length of the lactation period, amount 
(d' grain fed. labor costs, use of ndlking machines, winter and summer dairy- 
ing, and diflerent methods of disposing of products. Net earnings on land 
values from ^11 to .$20 per acre were greater than on lower or higher valued 
land, A higher prolit ])er cow was made on medium-sized farms having 
1{;30,000 to $lt;,0dt) invested in the businevss, and the net earnings increased 
steadily as the ]»ercentag(' of capital inv(‘sted in cows increased Farms with 
20 to 80 (‘ows and those with 320 to 350 acres of crop land and open pasture 
showed the higluvst profits per cow. Farms averaging 4 acres of crop land 
and ojien iiasture per cow show'cd 177 Ihs. of hntterfat and .$4 profit per cow’, 
as coiujiared with 373 Ihs. and ~ $8 and 101 ll>s. and —.$32 for farms averaging 
0 and 9 a<'res, respectively. 

Housing cost varied from 74 cU to $13.78 [>cr cow\ the highest profit 
cow being mad<' from Ihosi' lionsHi at a cost (>f from $2 to .$2 99. Seventy- 
live pun'bred and giauh* herds show'ed a Ios‘^ of .$1 per cow as compared 
with a loss of $12 ihu* {*ow in .89 herds of mixed lots and '‘scrubs.” The 
31 herds headed by purebred sires for at least 15 years showed $1.80 profit 
per c(uv as compared with a loss of $4.84 iier cow for all farms. Profits 
increased rapidly as tlu' rate of production increased up to $9 jier eow^ 
in the 175^-200-11). hntterfat group, after wiiich the jirotits were nearly con- 
stant, except for the 275 Ihs.-and-over group, which returned $.88 iier cow^ 
Cows yielding 2(M) Ihs. and over of hutiertat on from 750 to 1,250 lbs. of 
grain gave the highest profit. Profits ]>er cow’ increased steaddy from — $28, 
where less than 25 per cent of the product sales were in the winter, to $S 
per cow where 45 i>er cent and over of the sales were in the winter. Sale 
of cream resulted in hut $1 greater loss per cow than sale of milk, hut 
shifting from one to the other was $0 i)er cow^ less profitable. 

The wide difference in the correlation coeffi<‘ient between profit x)er cow and 
price received per pound of fat (0.8070±0.0573) and that between profit per 
cow and cost per pound of fat (-~0.9328it0.0082) indicates that the reduction 
of cost offers better opportunity for increasing profits than does an attempt 
to secure higher prices. 

JTudging creamery efficiency, B. A. Holt and W. B. Combs (Minnesota Sta. 
Bui. 2S1 (1926), pp. 22, figs, 6). — This bulletin analyzes some of the factor's of 
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efficiency In the operation of creameries and presents a method for judging the effi- 
ciency of individual creameries. The analysis is based upon the data of Black and 
Guthrie previously noted (E. S. R., 63, p. 489), revised to fit 1926 conditions. 

The price paid for Imtterfat was found to be the best test of creamery 
efficiency. Curves are presented showing the effect on the price paid for butter- 
fat of varying the price of butter, the creamery margins, and the overrun. 
TablcK are given showing the effect on overrun of uiiderreading the butterfat 
test and underweighing cream. The largest single factor affecting creamery 
costs ijer pound of butter is volume of busincKSs or output. Tables and curves 
are presented showing by different outputs the average cost per 1,000 Ihs. of 
butter in 88 Minnesota creameries in 1925 of etiuipmeiit, building and site, 
labor and management, supplies and miscellaneous expenses, and total cost. 
The computation of these costs for an iiulividnal creamery is illustrated. In- 
dexes of costs of constructing creamery buildings ot various tyiies as compared 
with 1926 are given by 5-year i>eriods from 1900 to 1925, and the method of 
making adjustments in compulations necessitated by clianges in construction 
costs, wages and salaries, prices of equipment and supplies, etc , are explained 
The probable reasons for liigh costs in each class of costs are summarized. 

Cost of producing croi)s in North Dakota, R. E. Willaud {North Dakota 
Sia. Bui. 199 (1926), pp. 32, fig. I). — The various items of costs, costs per acre, 
and costs per unit of yield for wheat, fiax, rye, oats, barley, iiotat(X)S, millet, 
alfalfa, sweet clover, and corn for grain, fodder, silage, and hogging down are 
presented for the State as a whole and for the four geographical sections — the 
Red River Valley, central, northwestern, and southwestern divisions The 
greater part of the records covered the years 1921 to 1923, inclusive. Those 
for wheat for the State covered 1919 to 1025, and those for Hax and rye, lil21 
to 1925. The molhod of calculating costs is the same as that used in Bulletin 
165 previously noted (K S. R., 48, p. 490). The c-ost i>or acn^ of prodmdng 
crops decreased about 60 iku* cent from 1920 to 1925, due to lowering ot the 
price levels of commodities used by iarmer^, land rmit, value of farmers’ labor, 
and increased efiiciency (»f the farmers. 

Cost of filling .silos, P. B. McNai j, and W. A. Hautman ( Wisconsin I3ta. BuL 
386 (1926), pp. 12). — Data from 282 farms in 1921 to 1923, inclusive, show the 
cost of filling silos averaged $2.06 per ton, varying from $2.39 for silos of 
50 to 70-ton cajiacity to $1.89 for those having a capacity of over 111 tons. 
The difference in cost consisted of 5 cts. for man labor, 3 cts. for horse labor, 
11 cts. for use of silo, 22 c'ts. for use of e(iuipment, and 9 cts. for interest. The 
cost per ton for engine and cutter varied from 37 cts. for the smaller silos to 
33 cts. for the larger silos when the engine and cutter were hired, and from 43 
to 24 cts. when owned, indicating that hiring was cheaper for silos of less 
than 100 tons capacity. 

Agricultural credit in Jugoslavia, M. K. DjoudjevkI’ {Belgrade Boon. Rev., 1 
{1926), No. 1-2, pp. S-6). — A brief description of the organization and operation 
of the Agricultural Credit Management, district treasuries for agricultural 
credit, and local agricultural treasuries under the Agricultural Credit Law of 
June 12, 1925. 

Services in cotton marketing, A. B. Cox {IJ. S. Dept. Agr. Bui. 1445 {1926),. 
pp. 40 , figs. 9). — The delivery of cotton from the farm to the mill necessitates 
the services of preparation, standardization, classing, assembling and distrib- 
uting, warehousing, inspection and regulatory work, financing, and furnishing 
information, the payment for which services constitutes the spread between 
wliat the grower receives and what the spinner pays. The functions of the 
several services, the present practices, and the assistance given by and the 
regulations of the Federal and State Govenimenls and private agencies are 
discussed. 
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Bnsiiiess set-up of a cooperative marketing association, C. L. Christensen 
(17. <S. Dept, Agr,, Dept, Giro, 40 S (1926) ^ pp. brief general discussion is 

given of the problems involved in the development of a cooperative marketing 
organization. The type of organization ; membership relations, including mar- 
keting contracts ; financing, including problems of fixed capital and of market- 
ing and production credit ; management ; and selling program are considered. 

A students’ list of works on co-operation {London: Horace Plunkett 
Pound., 1926, pp. 20). — This is a list of 227 works on cooperation recommended 
by the Horace Plunkett Foundation. It is divided into works on (1) theory, 
organization, etc, of agricultural cooperation; (2) industrial cooperation (pro- 
ductive and distributive) ; (3) coojieration in specific couidries; (4) cooperation 
in marketing of agricultural produce; (b) cooperative credit; and (0) rural 
ei'ononiics, general ei'onomics, land, country life, and labor 

International yearbook of agricultural legislation {Jnitrnail. Insl. Agr, 
[Rome], Internatl. Yemhook Agr. Leg , 14 U92Jf), pp. 15 (1925), 

pp. XXXV-\~1104). — These vt.luines continu(‘ the senes previously noted (E. S. 
K., 51, p. 734) and gne for the respective years the text for the various coun- 
tries and a summary for the world of the current legislation regarding agricul- 
tural and commercial statistics; trade in agricultural products, including 
machinery, fertilizers, and livestock ; financial laws and customs legislation as 
affecting agriculture; plant production and industries; animal production and 
industries; agificultural organization and training; plant diseases and i>ests 
noxious to agriculture ; agricultural cooperation, insurance, and credit ; rural 
property and land settlement ; relations between ciipital and labor in agricul- 
ture; and rural hygiene and the policing of country districts. 

rSuiiiiiiary of agricultural legislation, 1024) {Cent. Landowners' Assoc. 
[London] 6 {1925), pp. 31). — A brief summary is given of the principal 

legislation enacted by Pai’liament during 1924 affecting agricultural interests 
in England and \Vale.s. The rules and orders of the Minister of Agriculture and 
Fisheries under the Agricultural Wages (Regulation) Act of 1924 are included. 

The tarilf 011 wool, M. A. Saiith (New York: Macimtluii Co., 1926, pp. 
XA7/-j-550, pis. 4 , figs. 20). — The Institute of Economies has undertaken, as 
part of an analysis of the system of customs duties of the United States, a 
series o' special investigations on the relation of the tariff to particular lines 
of production. This study on wool is the second of the series dealing with 
agricultural commodities, the first of which was previously noted (E. S. R., 
51, p. 090). Part 1 of this study describes the growth and extent of the sheep 
industry in the United States and in competing cruntries ; part 2 gives a brief 
history of the wool duties in the United States; and part 3 discusses the ele- 
ments of the wool tariff problem, the proposed bases for a wool duty, the effects 
of a duty on wool upon sheep husbandry and the cost of woolen goods, and 
the (luestions of public policy involved. 

The study indicates that if tlie present duty (31 cts. per scoured pound) is 
maintained the domestic production will probably iucrea.se slowly for several 
years, that if a much higher duty is imposed the output will probably not 
increase to any marked extent because of the increased costs of production and 
the fall in the price of mutton and lamb, and that if the present duties are 
abolished there will probably result an immediate decrease of 10 or 15 per cent 
in the domestic production. The general conclusion is reached that when a 
comprehensive readjustment of the tariff rates in the United States is made, 
wool should be placed upon the free list. 

Appendixes contain a study of wool prices and the tariff from 1860 to 
1924; index numbers of the monthly wholesale prices by groups of commodi- 
ties and the yearly wholesale prices from 1910 to 1925 and monthly prices from 
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1921 to 1925 of woolen goods ; a review of the production, marketing, and use 
of carpet wools ; and an inquiry as to the best method of calculating costs in 
cases of joint production, such as wool and mutton. A bibliography is Included. 

The cattle industry and the tariff, h. K. Edminster (New York: Macmillan 
Co., 1926, pp. XV-\-S3J, figs. ,9) —This is the third of the series of special inves- 
tigations of the Institute of Economics noted above. The study is limited to 
the duties on cattle and beef. The nature, development, and present status 
of the domestic industry are discussed. The competitive situation is described 
with a view to showing how far the industry is dependent on protective duties. 
The efficacy and public expediency of duties on cattle and beef are considered. 

The decline of the cattle industry has been in the main due to range lands 
having been settled up and put to more intensive use and the inability of the 
industry to compete with other agricultural pursuits on tillable lands. Pro- 
duction can be Increased only at increasing costs. The demand for beef in the 
United States is distinctly elastic, and there is a marked tendency to use 
substitutes when prices rise. Duties on cattle and beef in the past have not 
had an ai)preciable effect on domestic prices and have been a negligible factor 
in the evolution of the industry. Neither Canada nor Mexico has betm able to 
compete with the United States in fat animals, and the importatioi\ of lean 
animals from those countries has not been sufth'ient to havt‘ any marked elTect 
on prices. The demand in the United States for beef of the type that would 
have to be imported from overseas is small, and it is doubtful whether the 
amount excluded by duties has apjireciably affected prices. 

The conclusions are reached that the domestic cattle industry in its present 
state is dei^endent very little, if at all, upon duties on cattle and beef; that 
the conditions under which future duties can increase pric*es and stimulate 
production are peculiarly difficult; and that protectiv^^ duties for the cattle 
industry will eventually impose a burden on the public out of proportimi to any 
gains that may accrue. 

Studies of the product hm of cuttle in the United States and Argentina and 
statistical tables are given in the apinuidixes. A bibliography is included. 

American importation ol Uamidian wheat, A. E. Tam or and E. M. Brand 
(Wheat Studies, Food Hesearvh Inst. [Stanford Unir.], {t926), Ao. /, pp. 76 ). — 
From 1923-22 to 1925-20 the United Stakes imported an average of 9,728,000 
bu. of wdieat from U^aiada anmiaily jn bond to ho ground and the hour exported, 
and an average of 6,313,000 hu. for domestic consumption, the latter paying a 
duty of 30 to 42 (ds. per bushel, Tlie production and classes of wheat produced 
in the tw^o countries, the manufacturing considerations, transportation, relative 
prices, and other factors aff(*ctiiig the importation for domestic consumption 
and for exixjrt of flour are discussed. A table is included showing the daily 
prices of comparable grades of dark northern spring wheat in Minneapolis and 
of Manitoba northern wheat in Winnipeg from July 2, 1923, to June 30, 1926. 

Survey of the wheat situation, August to November, 1026, M. K. Ben- 
nett, J. S. Davis, et al. (Wheat Studies, Food Research Inst. [Stanford Vniv.\, 
S (1921), No. 3, pp. lJil-173, figs. 8; Sup., pp, 2). — A continuation of the studies 
previously noted (E. S. R., 55, p. 786), including a study of the crop develop- 
ments, jjrice movements, rate of marketing, international trade, the effect of 
the advance in ocean freiglit rates, and the international position and outlook. 

The world wheat situation, 1925—26; A review of the crop year, J, S. 
Davis et al. (Wheat Studies, Food Research Inst. [Stanford Umv.], 3 (1926), 
No. 2, pp, 77~li0, figs. 12). — This is the third of the series previously noted 
S. R., 54, p. 884) and reviews the production, consumption, stocks and 
carryovers, price movements, and tlie milling of, and the international trade 
in, wheat during the crop year 1925-26. Relevant statistical data are pre- 
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sented in appendix tables. The progress and workings of the Canadian Wheat 
Pool, returns to wheat growers in different countries, and the developments 
in future trading markets are discussed. 

The Producers’ and Consumers’ Conference, held at Bathurst, New 
South Wales, September, 1926 {Sydney: Govt., 1926, pp. VI ^105, pis. 35. 
f\g. 1 ). — This is the report of the conference convened at Bathurst by the 
Minister for Lands of New South Wales to trace the causes of the disparity 
in prices and the waste of foodstuffs and to make proposals for improvements 
and reforms. The conference was attended by 131) producers’ representatives, 
61 consumers’ representatives, and 19 special official representatives. 
The reports of the 13 producers’ committees, each dealing with the marketing 
problems of particular industries or branches or groups of industries, of the 
4 consumers’ committees dealing with the questions of distribution of different 
groups of commodities, of the special committees on transportation, market- 
ing facilities, finances, find weights and measures, and of the executive 
committee are given. 

Statistics and graphs on production, consumption, prices, c^xports, imports, etc., 
for the several commodities, and other matter pertaining to agricultural organi- 
zation, legislation, and production, and the assistance given by the Common- 
wealth to production and export of primary products are included in part 2. 

The rural industries of England and Wales. — ^I, Timber and underwood 
Industries and some village workshops, H. E. FitzKandolpit and M. D. Hay 
{Oxford: Clarendon Press; New York: Oxford Umv. Press, Amer. Branch, 1926, 
vol. 1, pp. XIV-\-2S9, pis. 11 ). — This la the first of a aeries of four volumes giving 
the results of a aurvi^v made on behalf of the Agricultural Economics Re- 
search Institute of Oxford University to determine (1) the existing rural 
Industries and the causes of their establishment in particular localities : 
(2) the various types of organization in these industries; (3) the economic 
and social factors of rural industries, the conditions of labor attendant on 
them, the connection between such industries and agricultural employment, 
and how far such industries tend to depress or ameliorate the lot of the agri- 
cultural worker ; and (4) the prospects of development of existing industries, 
the introduction of new enterprises, and the reviving of former industries. 

Handbook of rural social resources, H. Israel and 15. Y. Landis {Chicago: 
Univ. Chicago Press, 1926, pp. X-\-201f). — Part 1 consists of 14 articles by special- 
ists on different phases of recent achievements and developments in rural 
life. Part 2 comprises statements of the programs and present services of the 
national agencies that are members of the National Council of Agencies En- 
gaged in Rural Social Work. 

AGEICXTITTOAL AND HOME ECONOMICS EDUCATION 

Tenth annual report to Congress of the Federal Board for Vocational 
Education, 1926 {Fed. Bd. Vocat. Ed. Ami. Rpt, 10 {1926), pp. Xl-\-lIl, 
figs. 12 ). — ^This report presents a general report of the work of the board, a 
statistical report, and special reports of the different services, among which are 
the following: 

Home economio education scf'vioe (pp. 16-43). — ^The growth and develop- 
ments during the three years ended June 30, 1926, in enrollments, programs of 
instruction, methods of handling the work, etc., in school and class; teacher 
training, and negro education are reviewed, and the aims of the next three 
years outlined. 

Agricultural education service (pp. 44--83), — The enrollment, types of schools, 
and distribution of expenditures to Federally aided agricultural schools are 
89042—27 7 
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discussed. The progress and developments during the past three years in 
State programs, part-time evening schools, methods of teaching, supervised 
practice, and the improvement of teachers are reviewed. 

Suggestive course outlines for vocational agriculture, J. E. Hitx, A. W. 
Nolan, and C. S. Anderson {III, Bd. Vocat. Ed, Bui. S7 (1926), pp. 110, figs. 8), — 
This bulletin is planned as a guide to aid boards of education and adminis- 
trators in establishing and conducting departments of vocational agriculture 
and to help teachers in organizing and teaching the various courses. Suggestive 
course outlines, with reference books, are given for crops and soils, animal 
husbandry, and farm-mechanic enterprises. The method of planning and organ- 
izing material for teaching each job in the various enterprises is illustrated by 
a lesson plan or a “teaching layout” of a particular job, and a stenographic 
report of a class recitation. An appendix gives suggestions relative to supervised 
farm practice of students, special activities for agricultural departments of 
schools, and plans, equipment, and apparatus, and the plan of the Illinois Board 
for Vocjitional Education for vocational agriculture. 

Make extension work more effective, M. O. Wilson and W. W. Clark 
(Wisconsin Sia. Bui. 387 {1920), pp. 32, figs. 12). — This study was made to 
ascertain the effect of service in materials upon the value of service in informa- 
tion in extension work, to what extent farmers adopt practices advocated by ex- 
tension workers, and the efTecti veness of different types of extension teaching. It is 
based upon 715 records collected by survey parties in a detailed survey of an al- 
falfa introduction project, and represents 93 per cent of the farms in 3 areas of 1 
to 2 townships in size located in Clark, Winnebago, and Waushara Counties, Wis. 

In Waushara County alfalfa requires lime, inoculation, hardy strains of s(‘ed. 
and careful culture. Although there was no county agent in this county, con- 
siderable extension work had been done by the agricultural college and lime 
and other materials could be had, yet up to 192,3 only 15 per cent of the 240 
farmers interviewed had started alfalfa. Following the establishment of satis- 
factory service in materials in 1923, the number of growers increased to 03 per 
cent in 3925. In Clark County before 1924, lime and seed had been available, 
but there was no local extension information and only 5 or 0 farmers grew 
alfalfa. In the two years following the first extension work more than 20 per 
cent of the fanners started growing alfalfa. In Winnebago County, where 
materials are not essential for alfalfa growing, the practice had been gradually 
adopted during the previous 20 years, and in 1925, 93 per cent of the fanners 
were growing alfalfa. 

Eighty-six per cent of the growers attending extension activities or making 
contacts with extension workers regarding alfalfa reported that they had been 
influenced by such work. Meetings, particularly farmers’ institutes, influenced 
70 per cent of those attending and 47 per cent of all growers ; news stories and 
bulletins influenced 81 per cent of those reached and 41 per cent of all growers : 
and adult demonstrations and farm visits, G1 and 40 per cent, respectively, of 
those reached, and 10 and 4 per cent, respectively, of all growers. 

Data regarding other phases of extension work, as well as alfalfa, in the 
3 areas show that of the practic*t's influenced, GS^per cent were influenced by 
l>ropaganda methods, 13 by i)ersonal service, 14 by object lessons, and 22 per 
cent indirectly. Condition of land occupancy, size of farm, and character of 
roads were found to have had but little effect on the adoption of better practices 
due to extension efforts. 

The teaclilng of science and the science teacher, H. Brownell and F. B. 
Wadk (New York and London: Century Co., 1925, pp. Jl+322, pis. 4, figs. 2). — 
A textbook for teacher-training institutions and teachers desiring suggestions 
in science teaching. It is prepared with si)ecial reference to the relationship 
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of science teaching to education in general, particularly in secondary schools 
and the upper elementary grades. 

Marketing of farm products, A. H. Benton (Chicago and London: A, W. 
Shato Co., 1926, pp. XVni-^427, figs. 50). — ^This book is intended for students 
beginning the study of marketing agricultural products, for farmers, and for 
business men. An analysis is made of the scope of marketing, its mechanical 
make-up, the methods used, and the services rendered, both under the old 
established private marketing system and the producers’ cooperative marketing 
organization. Tlie most important agricultural products of the United States 
and the less important ones presenting distinctive features are taken up in 
separate chapters. Other chapters review legislation relating to marketing 
agricultural products and the essential factors and difficulties Involved in 
cooperative marketing. The ajjpendix includes statistics of regional marketing 
associations, Federal classitication standards for dilferent products, and other 
information as to marketing and marketing organizations. References and self- 
test questions are included for each chapter. 

Farm accounting: Principles and problems, K. F. McMurky and P. E. 
McNall (Chicago and London: A. W. Shaw Co., 1926, pp. XlIl-\-S29, figs. 12 ). — ^A 
textbook for college and high school classes in farm accounting. Part i covers 
the general principles of bookkeeping and accounting and special features and 
problems of farm accounting. Part 2 deals with additional records necessary 
to obtain cost i‘ecords, the methods of determining valuation, the types of 
entries for different items, the use of farm cost accounts, etc. 

Principles and practice of farm book-keeping, L. F. Fostfr (London: Oee 
d Co., pp. ¥111+476 ). — A textbook of the principles and practice of farm book- 
keeping covering the knowledge necessary in the subject for degree and diploma 
in universities and colleges of England teaching agricultural and allied subjects. 

Controlling expense by standards, S. A. Don ham (Jour. Home Econ., 19 
(1927), Xo. 1, pp. f-7). — The prtH'ediire for making a household budget is out- 
lined Tlie items of expense arc grouped under savings, shelter, food, oper- 
ating, clothing, and development, with each group subdivided into tixed 
charges, charges possi!)lo to estimate, and charges necessary to limit. 

Rural sociology, C. C. Tayt.or {New York and London: Harper <C- Bros., 
1926, pp. [7']-f-50t^). — This textbook is a study of rural problems and brings 
together a consideration of outstanding specific problems of rural life and the 
general principles of the science of sociology. Part 1 considers the founda- 
tions of rural society ; part 2 the problems of rural isolation, tenancy and 
ownership, the rural home and family, the rural church, rural education, rural 
health, rural recreation, and rural art, and adequate rural religious and edu- 
cational programs; and part o the farmer and his community, his town, his 
government, and civilization, and rural social psychology. 

How to do research work, W. C. Sciiluter (New York: Prentice-Hall, 1926, 
pp. VII+137, figs. 4 )- — This book attempts to explain “in understandable terms 
the fundamental tool of research, method, in relation to the actual procedure 
of discovering and solving research problems.” 

Research is stated to include (1) discovery of the problem and (2) methods 
of its solution. The steps in research procedure which are discussed in differ- 
ent chapters of the book are as follows: (1) Selecting the field, topic, or subject 
for research; (2) surveying the field to apprehend the research problem; (3) 
developing a bibliography ; (4) formulating or defining the problem; (5) dif- 
ferentiating the elements In the problem and outlining; (6) classifying the 
elements in the problem on the basis of their relation to data or evidence 
(direct or indirect) ; (7) determining the data or evidence required on the 
basis of the elements in the problem; (8) ascertaining the availability of the 
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data required; (9) testing tlie solvability of the problem; (10) collecting the 
data and Information; (11) systematizing and arranging the data preparatory 
to their analysis; (12) analyzing and interpreting the data and evidence; 
(13) arranging the data for presentation; (14) selecting and using citations, 
references, and footnotes; and (16) developing the form and style of the 
research exposition. 

The author recognizes that it is not possible to formulate any rigid theory 
of procedure which shall be correct regardless of a(;tnal conditions in practical 
fields of research,” and that ‘‘methodology, because of its dynamic nature, 
being a means, not an end, defies portrayal in terms of formula or standardiza- 
tion.” Nevertheless, it seems to him iK)ssil)le ” to describe and explain the dy- 
namic elements in research method in such a way that their validity and their 
soundness as guiding principles in the conduct f>f actual research in all fields 
may be attested by the consensus of informed opmion on research methods.” 

The book is addressed to and should be of service to direidors of research 
and teachers and students of research methods, as well as to those actually 
engaged in organizing and conducting research. It deals with ” the funda- 
mentals of all research method,” but “ with their particular application in* the 
field of business and social economy.” The subject is presen teii in a concise, 
lucid, and orderly manner. 

foods— HUMAN NUTRITION 

The bacteriology of food, C. Dukes {Lmdon: //. if. Lewis d Vo., 1925, 
pp. lX+180, figs. 25). — A text for college use written particularly for students 
of public health, but ” of interest to bacteriologists, of whatever class, who are 
curious about the behavior and signifi(jance of microbes which do not belong to 
the special groups of which they have expert knowledge, and who seek to gain 
a wider outlook than is given them by their own specialized department.” 

Food from grains, A. Maukizio [Die Nahrungsmittel aits Getreide. Berlin: 
Paul Parey, 2, ed., rev., 1924, vol. 1, pp. X//-f pis. 2, figs. 180; 1926, vol. 2, 
pp. 'VI£I-\-226, pi. 1, figs. 5). — A revision of the volumes previously noted (E. S. 
li., 42, p. 466). 

The chemical composition of the food grains, vegetables, and fruits of 
western India, D. L. Sahasraiwddue (Bombay Dept. Agr. Bui. 124 {1925), 
pp. S8), — A compilation of data for the most part obtained in the chemical 
laboratory of the Department of Agriculture, Bombay, India. The data include 
proximate analyses of various native food grains and vegetables, and acidity and 
total reducing and nonreducing sugars of various fruits, including plantains, pome- 
granates, grapes, figs, guavas, citrus fruits, mangoes, and dried dates and figs. 

The energy value of milk as related to composition, O. li. Overman and 
F. P. Sanmann {Illinois ^ta. Bui. 282 {1926), pp. 201-218, fig. 1). — This publica- 
tion includes details of the statistical metho<is by which the formulas given 
in a progress report (E. S. R., 56, p. 392) were derived and a discussion of the 
application of the formulas. 

Fat soluble vitamins. — XXII, The comparative amounts of vitamin A 
and antirachitic factor in butter fat and cod liver oil, J. H. Jones, H. Steen- 
BOCK, and M. T. Nelson (Jour. Metabolic Research, 6 (1924), Ro. 1-6, pp. 
169-181, pis. 2, figs. 4)- — This part of the investigation previously noted (E. S. 
It., 53, p. 264 ; 54, p. 489) consists of a comparative study of the potency of 
the same samples of butter and of coddiver oil as sources of vitamin A and 
vitamin D. The vitamin A studies were conducted on rats and the vitamin D 
on dogs. The butterfat was obtained from the Wisconsin University creamery 
in November as a representative sample of a day’s churning, and the coddiver 
oil was a well-known commercial product. 
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Using the time of incidence as well as the cure of ophthalmia as criteria, the 
vitamin A content of the cod-liver oil was estimated to be from 10 to 20 times 
as high as that of the butterfat. As a source of vitamin D, or antirachitic 
vitamin, 0.05 gm. of the cod-liver oil proved more effective than 10 gm. of 
butterfat in preventive experiments, indicating that the oil is about 200 times 
as potent as the butterfat. 

“ The above values, of course, are not to be taken as absolute figures. They 
are bound to vary with the seasonal conditions under which the butterfat 
and cod-liver oil are produced and the method of preparation of the latter. 
In the light of knowledge that under certain conditions the antirachitic factor 
as well as vitamin A is required for normal growth, the statement that cod- 
liver oil may be 250 times as potent as butter may be taken to refer more 
to the antirachitic factor than to vitamin A.” 

Vitamin B in coiriniercial meat residue and commercial egg albumen, 
G. R. COWGK.L (Amer. Jour. PhysioL 7!) {1927), No. 2, pp. 3/,l-S/,5, fig, Jf).— Com- 
mercial meat residue (the insoluble residue obtained in the manufacture of 
commercial beef extract) and cooked commercial egg albumin were found to 
be markedly deficient in vitamin I* avS tested by feeding as the sole source of 
this vitamin to rats in amounts constituting 44 and 35 per cent, respectively, 
of a ration having a caloric value of approximately 5.2 calories per gram. 

Foods and cookery: A handbook for homemakers and teachers of home 
economics, compiled by M. H. IlAcjoAia’ ([Ames]: Iowa Howewaker, 1926, pp 
25Ih 7, figs, 26 ). — This practical handbook on food selection, preparation, and 
service, is a contribution from the foods and nutrition staff of the Iowa State 
College. As stated in the forewm-d by A. K, Richardson, “ it is not only a com- 
pilation of the best of Iowa’s recipes, but it has valuable dietetic information 
simply told, suggestions as to how to plan and serve meals, chapters on market- 
ing, selection of foods, and table service.” 

Better homes recipe book, M. Mills {Boston: Boston lleraid-Traveler, 1926, 
pp. yJII+JfOS) — A collection of tested recipes “essentially true to New England 
and New England traditions,” with supplementary chapters on garnishes; 
teini>eratures, weights, and measures ; suggestions for the diet of children ; 
:ind selected menus for each month of the year and for special occasions. 

The physiology of taste, J. A. Bkiixat-Savakin {London: Peter Davies, 1925, 
pp. XX+326, Ulus. Jit ). — To commemorate the centenary of the death of Brillat- 
Savarin his famous Physlologie du Goflt has been translated into English, this 
volume being one of a special limited edition of 750 copies. The volume con- 
tains an introduction by A. Machen and a short biographical sketch in which 
it is noted that, with the exception of a translation appearing in 188.3 in a 
small limited edition under the title of A Handbook of Gastronomy, no other 
complete translation has been published in England. 

The physiology of taste (Jour, Home Eeon., IS (1926), No. 9, pp. 520-522 ). — 
An editorial comment on the above with a plea for greater attention in meal 
planning to the sense of taste and its influence upon nutrition. “We think 
of meal -planning so much in terms of vitamin and minerals, protein and 
calories, that we forget it may also mean a skillful combination of flavors 
and textures by which the appetite is whetted and satisfied without danger 
of overeating.” 

The value of cocoa and chocolate as sources of protein in the diet, H. H. 
Mitchell, J. R. Beadles, and M. H. Keith {Jour. Biol. Chem., 71 (1926), No. 1, 
pp. 15-31 ). — ^As determined by the method employed in previous studies (E, S. 
R., 56, p. 188), the nitrogen of cocoa was found to have an average coeflicient 
of digestibility (corrected for metabolic nitrogen in the feces) of 38 and an 
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average biological value of 87. A mixture of cocoa and milk containing 
equal parts of nitrogen and fed at a crude protein level of approximately 8 
per cent gave a digestibility figure of 63 and a biological value of 70. These 
values are not far from the estimated values on the assumption that there 
is no supplementing action between cocoa and milk. 

Since cocoa has an average crude protein content of 21,6 per cent, it would 
contain 8.2 per cent of digestible crude protein and only 3 par cent of net 
protein, showing that cocoa must be classed as an unimportant protein food. 
Chocolate containing a smaller percentage of crude protein would be even 
less important as a source of protein. 

In the course of the investigation evidence was obtained that cocoa con- 
tains 0.65 per cent of creatinine and 0.24 per cent of creatine. 

The effect on reproduction and lactation of differing proportions of 
meat In a mixed diet, P. L. MacLeod {Amer. Jour, Physiol. ^ {1921), No. 2, 

pp. S16S20 ). — The experiments reported in this study are regarded by the 
author as only preliminary in that they were continued for only a year. 
“ For such experiments to be conclusive the number of animals studied 
should be much larger, each experimental animal should be continued on the 
diet at least through the entire reproductive life, and the diet should be studied 
through several generations.” 

In the first series of experiments the meat was fed fresh and raw in amounts 
of 10 and 40 gm. i)er rat i>er week as a supplement to a dry diet consisting 
of whole milk i>owder 12, powde^red lemon juice and corn sirup 5, butterfat 
6, dried spinach 2, dried carrot 5, patent flour 30, and starch 41 per cent. 
Pour lots containing 2 males and 3 females each were placed on this diet at 
the age of 5 or C> weeks, two lots receiving the small and two the liberal 
meat allowance, and were continued on the diet until they were slightly 
more than a year old. The adult animals ate an average of 70 gm. of dry 
food per week, thus making the intake of protein about 9.9 and 17.6 per 
cent of the food solids in the two diets. 

The growth records in both groups were normal. To the 3 females con- 
tinued on the low meat diet until the end of the experiment 6 young were 
bom and none were raised, whereas 78 were born to tlie 3 females on the 
high meat diet and 30 of these were raised to the standard age of weaning. 
The average weight of the young on weaning was 29.1 gm., which is below 
the average normal vreight at this age. One male and 2 females from every 
litter born on the meat diet were continued on this diet. All grew at a sub- 
normal rate and were extremely nervous, and although there was considerable 
breeding only one litter of 5 was raised. 

In a second series the meat was dried and incorporated in the dry diet, 
which was the same as that of the first series except that the meat replaced 
an equivalent amount of starch. Two lots, one on the high and the other the 
low meat, were started when the animals were 6 or 6 weeks old and two 
other lots at from 3 to 4 months of age. 

There was less breeding on the dry than on the fresh meat diet and not so 
marked a difference between the low and high feeding. Two of the 4 females 
on the low meat diet bred, and one litter of four was raised. Of the 6 females 
on the high meat diet only 2 bred, one of these producing 35 young, of which 32 
were raised to weaning. There was no breeding in the second gener;^tion. 

An additional series of experiments was run on the dried meat diet, with an 
increase in the amount of dried milk from 12 to 16 per cent. This increase, 
while producing no significant change in the rate of growth, made possible 
successful rearing of the young on the diet containing only 8 per cent of dried 
meat and a still better record on the higher proportion of meat. 
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‘^Although, in general, these experiments seemed to show improvement in 
reproduction when the proportion of meat in the diet was increased, it must 
be pointed out that the results are not conclusive. Nearly all of the animals 
were unusually nervous and somewhat below the general average of our colony 
in vigor. Further experiments of this type are needed to determine whether the 
use of other vegetables or the same vegetables in different proportions would 
give better results.” 

Infant feeding in the Tropics, 11. Bkooke (Amer, Jour. Trap. Med., 6 {1926), 
No. 6, pp. 403-419 ). — In the opinion of the author, the problem of infant feeding 
in the Tropics differs from that of temperate zones in two respects only — 
Quantity and substitutes. Owing to the continuously hot and humid climate 
the caloric requirements are considered to he lower and the dangers from 
overfeeding higher than in temperate zones. The difficulty in securing fresh 
milk and preventing spoilage makes it necessary to use substitutes for artificial 
feeding. For this purpose i>owdered milk is considered more satisfactory than 
condensed milk. Since 1923 powdered milk (Klim) has gradually replaced 
condensed milk for infant feeding in the Canal Zone. Coincident wdth this 
change has been a dc^'rease of over 50 per cent in the incidence of malnutrition 
and nonspecific diarrhea among the infants under 2 years of age at the Ancon 
Hospital. 

Tables arc given of formulas for children from 2 days to 12 months of age, 
using fresh milk and Klim, with Karo as the sugar. A table of lactogen 
formulas is also given. Suggestions are included for the dietary treatment 
of fat constipation, dyspepsia, marasmus, cholera infantum, and diarrhea. 

The phosphorus intake of pre-school children as shown by a dietary 
study made by the individual method, H. McKay {Ohio ^ia. Bui. 400 (1926), 
pp. 387-4^5, 10 ). — Although the primary purpose of this study was to deter- 

mine the piiosphorus intake of normal healthy children, calculations were also 
made of the intake of protein, fat, carbohydrate, calcium, and iron during the 
period under investigation, wiiich in all cases consisted of four consecutive 
days. The subjects included 25 children from private homes and 30 from an 
orphanage, all selected as being in normal physical condition and within 4 per 
cent of the commonly accepted standard of weight for height.” The ages of 
Ihe children ranged from 2 years to 5 years 11 montlis. The calculations were 
made on the daily consumption of fcK>d by each child and averaged for the four 
(lays of the experiment. 

The amount of food eaten varied greatly for children of the same age and 
even from day to day for the same child. The average daily caloric intake of 
the entire group was 1,418 for the boys and 1,363 for the girls and the intake 
per kilogram of body weight 91 and 88 calories, respectively. The average 
caloric intake increased with age, but no significant differences were noted in 
calories i)er kilogram body weight for the different age groups. 

The average dally protein consumption was 44 gm. for the boys and 41 for 
the girls, with per kilogram intake of 2.79 and 2.66 gm., respectividy. With 
32 of the children the amount of protein per kilogram body weight was below 
most of the standards except that of Sherman, There was a slight tendency 
toward a decrease in protein consumption per kilogram with increase in age. 
An average of 69.2 per cent of the total protein was derived from animal sources 
In the children from private homes as compared with 48 per cent in the 
institution children. 

The average fat consumption was 54 gm. dally for the boys and 53 for the 
girls, with an average per kilogram intake of 3.44 and 3.39 gm;., respectively. 
For the entire group 35 per cent of the total calories came from fat. The 
fat intake for each group of the private home children exceeded that for 
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the corresponding age group of the institution children. The average total 
carbohydrate consumption was 190 gm. daily for the boys and 182 for the 
girls, with an average per kilogram intake of 12.07 and 11.73 gm., respectively. 
For the entire group an average of 53 per cent of the calories came from 
carbohydrate, with an average of 49 per cent for the private home children 
and 57 per cent for the institution children. 

The average figures for mineral consumption for the entire group, the private 
home group, and the institution group were calcium 0.921, 1.026, and 0.834 gm. 
dally ; phosphorus 0.974, 1.086, and 0.882 gm. ; and iron 0.0061, 0.0082, and 0.0044 
gm., respectively. 

A further study of 8 of the children who were markedly in advance of 
standards of height and weight for age showed that their total consumption 
of food was larger than tlie other children of the same age groups and that 
this was also true of protein, phosphorus, calcium, and iron. The chief source 
of calcium and phosphorus in the diet was milk, with cereals ranking next 
in importance for phosphorus. Cereals and vegetables appeared to be the 
principal sources of iron, with milk and fruits providing smaller amounts 
For the private home children meat and eggs were important sources of iron. 

The relation of iron from various sources to nutritional anemia, H. S. 
Mitchell and L. Schmidt {Jour, Biol, Ghein,, 70 (1926), No. 2, pp. Jfil-IiSS, 
figs. S ). — In this study extremely anemic second generation rats on a basal diet 
of whole milk, supplemented by salts of manganese, fluorine, silicon, aluminum, 
and iodine in the amounts recommended by Daniels and Hutton (E. S. II., 53, 
p. 564), were given soon after weaning daily supplements of various iron- 
containing foods and iron salts in amounts calculated to contain 0.4 mg. of 
iron. The effect of these iron-containing compounds on blood regeneration was 
tested by weekly hemoglobin determinations. 

As thus tested, molasses, meat, and ovoferrin were ranked as very good in the 
availability of Iheir iron, egg yolk and spinach good, and raisins and datt's 
uncertain because of incomplete consumption. Of the inorganic sources of 
iron the readily soluble ferric chloride and ferric ammonium citrate brought 
about a prompt increase in the hemoglobin count, while the response to the 
insoluble compounds ferric oxide and ferric carbonate was decidedly slower, 
more irregular, and less marked. Contrary to the findings of Hart, Steenbock, 
et al. (E. 8. II., 54, p. 293), the presence of chlorophyll did not increase the 
availability of the iron friuu the oxide or carbonate. 

“ In view of these observations it is suggested that a new line of differentia- 
tion be drawn as regards availability of iron in the animal organism, namely, 
soluble V. insoluble rather than merely organic v. inorganic.” 

Blood regeneration in severe anemia. — V-VIl {Amer. Jour. Physiol., 79 
{1927), No. 2, pp. 260~28S ). — In these thive papers the results are rex)orted of a 
continuation of the studies on the influence of various types of feeding upon 
severe secondary anemia produced in dogs by bleeding (E. S. R., 53, p. 866). 

V. Influence of striated and smooth muscle feeding, G. H. Whipple and F. S. 
Rohscheit-Robhins (pp. 260-270). — The materials tested, arranged in order of 
increasing potency for hemoglobin production, were beef skeletal muscle, beef 
stomach, pig heart, beef heart, pig skeletal muscle, pig uterus, and chicken 
gizzard. The chicken gizzard, which was the purest form of smooth muscle 
tested, was far superior to the other materials, being almost as active as beef 
or pig liver. When fed cooked in amounts from 200 to 300 gm. daily, it 
increased the production of hemoglobin over that of the control period by from 
60 to 100 gm. in two weeks. 

The favorable results obtained in the dietary treatment of anemia reported 
in this and previous studies are considered by the authors to point to the 
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probability that many types of human anemia may be treated to advantage 
by diet control rather than by other methods, and in this connection the reports 
of Minot and Murphy (E. S. E., 56, p, 294) are cited. “ It is to be hoped that 
other tyi)es of human anemia may be subjected to similar study. One of the 
difficulties encountered in human and animal experiments is related to appetite 
and ingestion of requisite amounts of food. Careful preparation and slight 
modifications of the diet mixtures will do much to overcome these difficulties, 
and it should be borne in mind that a few grams of any potent food are not 
sufficient but abundant intake of sufficient calories is a necessity.” 

VX. Influence of kidney y chicken and fish IwcrSy and whole fishy F. S. Rob- 
scheit-Robbins and G. H. Whipple (pp. 271-279). — Cooked pig and beef kidney 
brought about as piompt and extensive regeneration of hemoglobin as did the 
chicken gizzard of the previous study. Chicken liver proved even more 
satisfactory, but fish liver was almost inert. Whole fish produced a very 
slight increase. Broth from the cooked chicken liver was without appreciable 
effect. The favorable results obtained with kidney, together with its high 
content of iron as reported by Forbes and Swift (E. S. R., 55, p. 591), are 
thought to suggest the possibility that the kidney is concerned with pigment 
conservation and storage. 

VII. Influence of dairy product h on hcni^glohm productiony G. II. Whipple 
and F. S. Robscheit-Robbins (pp. 28()“288). — ^The dairy products tested included 
milk, cream, American cheese, and butter. Milk did not increase the hemo- 
globin production to the slightest extent. The other dairy products brought 
about a very slight increase (from 5 to 20 gm. in two weeks). “Whole 
milk stands at the foot of the class of diet factors which tiring about rapid 
hemoglobin regeneration in severe anemia. . . . Physicians should keep 
this in mind in diet control of anemia, especially in young children or infants 
where milk is apt to be the main diet constituent.” 

The prevention of rickets. — The influence of the routine administration 
of cod liver oil in the prevention of rickets in infants, M. G. Wtlson {Amer. 
Jour, Diseases Children, SI {1926), A"o. 5, pp. 603-630, figs. 5). — In one pre- 
liminary survey and two detailed studies of the effect of the routine admin- 
istration of cod-liver oil for the prevention of infantile rickets there were no 
striking differences in the incidence or severity of rickets in infants receiving 
and not receiving cod-liver oil, and apparently no relation between the degree 
of rickets observed and the amount of cod-liver oil administered. In those 
receiving the oil healing of rickets took place more promptly, however, than 
in those not receiving it. 

Rickets was observed in all cases earlier by Rihitgen-ray than by clinical 
examination. In the present studies it was observed in 4 per cent at 1 month 
and in 28 per cent at 2 months by Rontgen-ray, as compared with a total of 
4 per cent at 2 months by clinical examination alone. By the fourth month 
rickets was present in the majority of the infants under examination, and 
after 6 months healing rickets was most frequently encountered. 

The early age incidence of rickets is thought to indicate the necessity of 
applying control or preventive measures in the first month, particularly for 
babies born in the winter. Cod-liver oil would seem to be of greater value for 
control than prevention. 

A tuberculosis survey of extremely underweight children, K. H. K. 
Wolfe (Amer. Rev. Tuherc., 13 (1926), No, 6, pp. 606-^23, figs. 8). — While this sur- 
vey was undertaken primarily to determine the extent of tuberculosis among chron- 
ically underweight children in elementary, junior high, and high school classes, 
the data reported are of interest in pointing to malnutrition as laying the foun- 
dation not only for tuberculosis but other serious pathological conditions. 
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Of 105 children 15 per cent or more underweight who were given chest ex- 
aminations, 64 were found to have tuberculosis, sinus, and tonsil infections. 
Organic heart defects and digestive disturbances were pi^esent in a relatively 
high percentage of the total number of 146 children examined. The group of 
tuberculous children had a much higher percentage of those who had insuffi- 
cient sleep and who drank coffee dally, and the nontuberculous suffering from 
other Infections of those who ate an excessive amount of sweets and white 
bread, with small amounts of vegetables and almost no milk. These observa- 
tions are thought to point to overfatigue as an important factor in causing 
latent tuberculosis to become active, and to a causal relationship between a 
deficiency of minerals and vitamins in the diet and resistance to infection. 

TEXTILES AND CLOTHING 

A new mechanical method for determining the length of cotton fibers, 
E. B. Chandlkr (U. S. Dept. Agr.^ Bur. Agr. Econ.^ 1926, pp. 38, flga. 11; dbs . in 
Textile World, 70 (1926), No. 2Jf, p. 51, fig. 1). — The method described, developed 
by this Department in cooxKjraliou with Clemson College, consists in cutting a 
middle portion or section from several pulls of cotton and determining the ratio 
by weight of the two ends to the middle. 

A new method for determining the strength of cotton, E. E. CHANDLEit 
(U. 8. Dept, Agr., Bur. Agr, Econ., 1926, pp, 10, figs, i ), — This preliminary 
report of experiments in cooperation with Clemson College describes the 
development of a simple method to determine the strength of cotton fiber. 

The action of ammonia on wool, H. B. Farrak and P. E. King (Jour, Textile 
Inst, 17 (1926), No. 11, pp. T588~T590). — The action of aqueous and alcoholic 
ammonia on wool under various conditions of temperature, time, and concen- 
tration is described, and a new method for estimating the amount of sulfur on 
woolen cloth is outlined. 

The testing of yarns and fabrics, H. P. Curtis (Loudon and New York: 
Isaac Pitman d Sons, 1926, pp, figs. 60), — This is a practical manual 

designed for manufacturers, warehousemen, operatives, drapers, laundrymen, 
and clothiers. Chapters deal with analysis and dissection of woven fabrics, 
determining warp and weft, ends and picks per inch, identification of fibers, 
estimation of counts from cloth, examination of cloth, sizing, rayon, silk, color 
fastness tests, yarn and cloth testing, and watch calculators. 

Thread take-up in the seaming of knitted fabrics, H. S. Bell (Jour. 
Textile Inst., 17 (1026), No. 11, pp. T58S-T587, figs. 4). — Measurements were 
recorded at University College, Nottingham, for a typical range of stitches 
under working conditions of the amount of thread exclusive of waste used in • 
the seaming of knitted fabrics. The work deals with chain stitch, lock stitch, 

2 and 3-thread overlock, cup seaming, double chain stitch, double and triple 
interlock stitch, and flat lock. 

The chemistry of dyeing, J. K. Wood (London: Ourney d Jackson, 1926, 
[2. ed.], rev., pp. Vll+lOi ). — revision of a brief monograph originally issued 
in 1913 on the chemical composition and properties of the textile fibers, dyes 
and their properties, and the nature of the dyeing process. 
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Alaska Stations. — ^Dr. H. W. Alberts, senior agronomist at Sitka, bas been 
appointed director beginning April 1. Dr. C. C. Georgeson is to continue in 
the service of the station as senior agronomist to complete the results of his 
30 years’ work. 

Arkansas Station. — An appropriation of $150,000 has been made by the 
legislature for the work of the three substations at Marianna, Ho})e, and 
Stuttgart for the ensuing biennium. 

Kansas College and Station. — The legislature has appropriated $2,800,632 
for the support of the institution, including the branch stations and the 
extension service, during the biennium beginning July 1, The appropriations 
include $315,000 for a new heating and power plant, a new item of $40,000 for 
laboratory equipment and improvements, $45,000 for equipment for the new 
libray, $24,000 for remodeling the old library building for classroom and labo- 
ratory uses, $2,000 for the purchase of additional land for use in plant breeding, 
$89,950 for the support of the four branch stations, and $203,682 for duplicating 
Federal funds for extension work in agriculture and home economics. The 
total amount appropriated is $160,732 greater than the regular appropriations 
made two years ago, but $356,600 less than the amount requested for tlie 
ensuing biennium by the State Board of Regents. The principal cuts in the 
recommendations of the regents were made in the items for salaries, general 
maintenance, and improvements and repairs, the appropriations for these 
three items being the same as were made in 1925. As a partial offset to the 
inadequacy in the amounts of these items, the regents have ordered an increase 
iu the Incidental fee paid by students from $15 to $25 a semester for residents 
of Kansas and from $22.60 to $37 a semester for nonresidents. 

A 4-year course in agricultural administration and a 6-year course in general 
science and veterinary medicine are to be offered beginning with the fall 
semester. The agricultural adminstration course is designed to provide oppor- 
tunity for special preparation in the fields of land e(*onomies, rural banking, 
grain industries, agricultural journalism, agricultural engineering, and agricul- 
tural education. The 6-year course will provide four >ears of general science 
combined with subjects fundamental to veterinary medicine and leading to the 
B. S. degree, while the remaining two years will be given almost exclusively' 
to professional veterinary' subjects and complete the requirements for the degree 
of doctor of veterinary medicine. 

The herbarium of the late B, B. Smyth, at the time of his death in 1919 
curator of the Goss Collection at Topeka, consisting of approximately 7,000 
sheets, has recently been donated to the college by Mrs. Smyth. 

The third annual conference of substation workers was held at Manhattan 
March 4 and 5. The conference was devoted to a consideration of current 
problems In wheat production demanding experimental attention, especially the 
aspects of the wheat production problem resulting from the advent of the com- 
bined harvester thresher. 

H. B. Walker, head of the department of agricultural engineering, has been 
given a year’s leave of absence to become director of research in mechanical 
farm equipment with the U. S. Department of Agriculture. R. H. Driftmier 
will be in charge of agricultural engineering work during the year. V. R. 
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Heilman, assistant professor of agricultural engineering, has been succeeded 
by Roy Bainer as instructor and he in turn by ES. B. Gordon. R. P. White, 
assistant plant pathologist, has resigned, effective May 1, to accept a similar 
iwsition with the New Jersey Stations. 

Kentucky University and Station. — ^The resignations are noted of Nellie A. 
Gard, assistant professor of home economics, on February 1 and Carrie Lee 
Hathaway, seed analyst, on March 1. The former has been succeeded by 
Gertrude Wade and the latter by Jessie Terry. R. E. Proctor has been ap- 
pointed assistant In farm management beginning February 1. 

New Hampshire Station. — The nutrition laboratory for the studies of basal 
metabolism with livestock has been enlarged to include a section to be devoted 
to work in human nutrition. Investigations in this project are being started 
by Mary E. A. Pillsbury in cooperation with Dr. F. G. Benedict, director of the 
Nutrition Research Laboratory of the Carnegie Institute of Washington. 

E. H. Rinear, who specialized in marketing studies at the University of Wis- 
consin, has been appointed assistant agricultural economist to conduct special 
studies in marketing. 

New Mexico College and Station.— Under legislation signed by President 
Coolidge March 2, the college is granted public lands aggregating about 55,000 
acres for the purpose of conducting “educational, demonstrative, and experi- 
mental develoi)ment with livestock, grazing methods, and range forage plants.” 
The tract is located near Fort Solden in Dona Ana County, and some lands, 
watering places, and fences on the area are already owned or controlled by 
the college. The acquisition of the entire area, however, will permit of large 
scale experiments in range management, including work with range sheep and 
goats. 

On February 1, K K Henness, formerly connected with the extension divi- 
sion of the University of Arizona, began work as field investigator under a 
project dealing with range sheep and goat production in eastern Arizona and 
western New Mexico. The Buieaus of Agrieullural Economics and Animal 
Industry of the U. S. Department of Agriculture and the Arizona and New 
Mexico Experiment Stations are cooperating in the })roject, which is to con- 
tinue at least three years. 

New York State Station, — A new variety of kidney bean, named Geneva Red 
Kidney and said to surpass in many resi)ects Wells Red Kidney, the standard 
red kidney bean of New York, has been originated by the plant disease spe- 
cialist of the station, and is being introduced to beau growers, small quan- 
tities of seed being avaiiabh' for testing. The new bean originated from a 
cross between a white kidney bean of marked vigor and disease resistance, 
discovered in 1018, and Wells Red Kidney, in an effort to develop a bean more 
resistant to disease than the latter. Its chief advantages are said to be its 
greater disease resistance, vigor, and productiveness, an improved habit of 
growth, and better cooking qualities. 

R. B. Dayton, assistant in research (chemistry) has resigned to accept a 
commercial po.sition. Dr. Bernhard Nebel of the University of Halle is spend- 
ing six months at the station in a study of its fruit breeding methods. Dr. 
Nebel Is in this country under a fellowship from the International Education 
Board and will later study citrus fruits at the California Station. 

North Dakota Station. — The legislature has appropriated $288,195 for the 
station for the biennium beginning July 1, an increase from $205,400. A special 
act was also passed hlch appropriates $15,000 additional for certification and 
registration of pure seed. For animal diseases $9,000 is provided, and $15,000 
is granted for a greenhouse for work in plant pathology. The appropriation for 
the .substations was materially increased. 
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PeniisylTaiiia College and Station. — R. G. Bressler, vice dean and director 
of Instruction in the School of Agriculture, resigned February 1, and H. F. 
Farnsworth, assistant in animal husbandry, effective March 15. Carl A. M. 
Sorg has been appointed assistant professor of ornamental horticulture, effective 
September 1. 

South Carolina College and Station. — ^The Pendleton Fanners’ Society, 
organized in 1815, has deposited many of its oldest and most valuable books 
with the college library, including Gardeners’ Dictionary, by Philip Miller, two 
volumes, published in 1733; Young’s Experimental Agriculture, four volumes, 
and Annals of Agriculture; and Volumes 2 and 3 of the Memoirs of the Phila- 
delphia Society for Promoting Agriculture. 

The station has recently acquired approximately 800 acres of land near 
Columbia in Richland County to be used as the Sand Hill Substation. The soil 
here is typical of a wide range of Sand Hill soil traversing the Southeast, and 
extensive experiments will be conducted under the direction of the station. 

An agronomy laboratory has just been completed at the agronomy experi- 
mental farm. This building provides room for offices, small gins, scales, etc., as 
well as storage space for seeds and fertilizers. 

A station greenhouse is nearing completion. It will be equipped with an 
automatic heat regulator and temperature control and will be used among 
other things to facilitate experiments on the influence of temperature on the 
germination, growth, and development of plants. 

Tennessee University. — An act passed by the last legislature authorizes a 
iii2,000,000 bond issue for additional buildings. This will enable certain neces- 
sary enlargements at Memphis and Knoxville and the taking over of the Hall- 
Moody properties at Martin, where it is expected to establish a junior agricul- 
tural college. 

Wyoming Station. — Dr. C. B. Clevenger, assistant research chemist, has 
resigned to accept a cHnnmercial position in Honduras. 

Agricultural College and Model Farm in the Ukraine. — A note in School 
and Society announces that a (*t>ml>ined agrieuliural college and model farm is 
to be oi)ened in the Ukraine next Oetol)er. A f(»rrner monastery on the River 
Dnieper, about 60 miles from Krivtoyrov, is to be available for the institution. 
This monastery has been run in recent years as a state farm and contains 7,000 
acres of excellent soil and buildings suflicient to house 500 students. The plan 
is to provide four horn's’ work daily on the land and four hours in school, with 
the exi)ectation that the enterprise will thus be self-supi)orting. The college whl 
he coeducational and self-governing to the extent that students will be repre^ 
sented on the governing board as well as manage their own activities, includ- 
ing a radio transmitting station, a new^spaper, etc. Sxiecial prominence is to 
be given to the ** mechanization of agriculture ” and also to its industrialization 
by the installation of a cannery and similar equipment. The course will occupy 
four years, and it is expected that the third and fourth year students will hold 
classes and give demonstrations throughout the countryside in modern agri- 
cultural methods and related queistions. 

German National Tobacco Research Institute. — Plans have been approved 
for the early establishment of this institution. A grant of 150,000 marks from 
the National German Government and 50,000 marks from the State of Baden 
has been contributed for its construction during 1927. The Baden Chamber 
of Agriculture has agreed to supply a building site and eight acres for an ex- 
perimental field, to be located in the chamber’s experimental and instruction 
grounds at Forchheim near Karlsruhe. Among the problems to be studied are 
those relating to cultural methods, fertilizers, and the introduction of foreign 
tobacco strains. 
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Oharfi Institute for Agricultural Research. — A recent issue of Berichte 
d€8 Ohara Institats fdr Landvnrtschaftliche Forsohungen contains a brief illus- 
trated account of this institution, founded in 1914 by Magosaburo Ohara In 
commemoration of the Ohara family and located at Kurashikl, Okayama-Ken, 
Japan. The Institute is supiwrted mainly from the proceeds of the farm, but 
the deficit as well as emergency expenses, including the acquisition of a library 
of 40,000 volumes and considerable special equipment, has been made up by Mr. 
Ohara. At the present time there are four departments, farm crops and plant 
genetics, agricultural chemistry and microbiology, entomology, and plant 
pathology. 

North Manchuria Botanical Garden and Museum. — This garden was 
founded In Harbin in 1924 by the Manchuria Research Society in conjunction 
with the Manchuria Agricultural Society and is managed jointly by the two 
societies. One section is alloited to local food ivlants, another to ornamentals, 
a third to field and leguminous plants, and a fourth to weeds. 

A subsection of the museum of the Maii(*huria Research Society is devoted to 
agriculture, incliidjiig implements, grain.s, horticultural plants, apiculture, and 
fiber plants. 

New Journals . — The Journal of Textile Sicience is being published monthly, 
and has absorbed The Journal of the Leeds Unvversiig Textile Association. 
The Initial number contains several technical articles, including Top Analysis; 
The Testing of Single Yarns; An Inve.stigation into the Nature of British 
Pedigree Wools, Their Spinning and Their Weaving (Qualities; and A Graphic 
Key to the Study of the l^ffects of Free Trade, Tariffs, and Ih’eferential and 
Export Duties on Agriculture and Industry. 

Miifcilungen dev Crcselhehaft far Vorrat^^ehufz E. V. is being issued as an 
aid to the solution of problems related to storage losses. The initial number 
contains articles entitled Theory and Practice in the Ooritrol of Losses in Trade 
and Industry, by F. Zacher; Is the Saw-toothed Grain Beetle a Storage Pest? 
by M. Schmidt ; and Destruction of Poles for Power Transmission by tlK‘ 
Hausbock {Eyloiruges hajahis), by Zillig. 

The Proceedings of the Entomolofjiical Pocietg of London are to be issued 
separately from the Transact icms of tlie socii^ty Vol I, No. 1, of the pro- 
ceedings, which will appear in three parts annually, lias ju^t been Issued. The 
transactions will continue the former volume number and will appear in two 
parts annually. 

Revista Argentina de Botdnica Is being issued (piarterly, the initial number 
consisting mainly of an article entitled Floral Heteromorphlsni in Solanum 
atropurpureum and a description and key to 41 species of vStipa. 

Revista de Veterinaria is being published monthly at Saragossa, Spain. It 
contains both original and translated articles, notes, abstracts, etc. 

Prospective Congresses. — On invitation of the American Association of 
Economic Entomologists and the Entomological Society of America, the Fourth 
International Congress of Entomology will be held at Ithaca, N. Y., probably in 
the third week of August, 1928. 

Following an invitation from the Netherlands East Indies, the Fourth Pan 
Pacific Science Congress is to be held in Java in 1929. 
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New conceptions in colloidal chemistry, H. E''reundlich {London: Methuen 
dc Co., 1926, pp. [pJs. 5], ftps. [38]). — This small volume contains the 

subject matter of a series of lectures on the development of various aspects of 
colloidal chemistry delivered in the United States during the summer of 1925. 
Textbooks by the author on the same subject have been noted previously (E. S. 
R., 56, p. 201). 

Practical colloid chemistry, W. Ostwald, P. Wolski, and A. Kuhn, trans. 
by I, N. Kitgelmass and T. K. Cleveland {London: Methuen Co., 1926, pp. 
-YUJ+1,91, fi(;s. 22 ). — An Ehiglish translation of the fourth edition of this 
laboratory manual of colloid chemistry, the first German edition of which has 
been noted previously (E. S. R., 44, p. 409). 

An introduction to surface chemistry, E. K. Utdeal {Cambridge, Eng.: 
Univ. Pi'CMs, 1926, pp. r/jri+336. figs. 46').— llils monograph, the preface of 
which was contributed by F. G. Donnan, deals with the properties of surfaces 
and reactions at interfaces from the point of view of the theory of the molec- 
ular structure of surfaces, as advanced particularly by W. B. Hardy and by 
I, Langmuir. 

Proceedings of the forty-first annual convention of the Association of 
Ofhcial Agricultural Chemists, 1925, {Jour. Assoc. Off. Agr. Chetn,, 9 {1926), 
Nos. 1, pp. rV-\-t2l pi 1, fig. 1; 2, pp. VI +125-280, pi /, fig. 1; 8, pp. 

346, pi 1: 4, pp. in+34I~500+V, pi i).— This is the complete report of the con- 
vention held at Washington, D. C., October 26^-28, 1925 (E. S. R., 54, p. 98). 
Abstracts of some of the papers presented are given elsewhere in this section.* 

Factors affecting the distribution of electrolytes, water, and gases in 
the animal body, D. D. Van Slyke {Philadelphia and London: J. B. lAppin^ 
cott Co., 1926, pp, vn+62, figs. 16 ). — Tliese lectures on tlie general subject 
of the n^gulation of neutrality in the organism, which were delivered at Rut- 
gers University und('r the Luther Ijaflin Kellogg E'oundatioii, have been as- 
sembled as one of the series of monograi>hs on experimental biology founded 
by J. Loeb. 

The composition and characterization of the natural proteins [trails, 
title], S. P. L. S0BENSEN {Compt. Bend. Lab. Carlsberg, 16 {1926). No. 8, pp. 
20 ). — A critical summary of recent literature on the subject. 

Chemical investigation of the amylases and related enzymes, H. C. 
Sherman (Carnegie Inst. Wash. Y’earbook 25 (1925-26), pp. 332-334)* — ^Thls 
progress report (E. S. R., 55, p. 110) deals chiefly with an investigation of the 
claims of Willstiitter, Waldschmldt-Iicitz, and Hesse regarding the separation 
of amylase and protease through the use of electro-osmotically purified kaolin. 
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A repetition of their entire process yielded a product with a final actlrity 
three or four times that of the original extract, but only about half that of 
the purified preparation obtained by the author’s method. The results of the 
adsorption experiments are (considered, however, to furnish added evidence 
that pancreatic amylase either is a protein or contains i)rotein as an essential 
constituent. 

Wheat and flour studies. — V, Plasticity of simple flour-in-water suspen- 
sions, P. P. Shakp (Cereal Chem., S (J926),A'0. 1, pp. 40-56, S). — This paper 

includes a theoretical discussion, with references to the original literature, of 
the difference between viscosity and plasticity, a description of a comparatively 
simple apparatus devised to determine the plasticity of flour and water sus- 
pensions, and data on the use of this apparatus in deterniining the concen- 
tration at which flour and w^ater susi>ensions plastic. 

Wheat and flour studies. — VI, Kffeet of yeast fermentation on the pro- 
teins of flour, r. F. Shakp and O. M. Schreineu (Cereal Chem., 3 (W26), No. 2, 
pp. 90-101, figs. 2). — In an effort to explain the effect of yeast upon the imhi- 
bitional properties of thc^ gluienin of flour sample's, as shown by Shan) and 
Gortner I'E. S. R., 52, p 12), analysc's of a dough containing 4 per cent of 
yeast w’ere made during the progress of fermentation. No marked changes 
in the protein of the flour during the progress of fermentation could be de- 
tected by these analyses, which included moisture, crude protein, amino nitro- 
gen, potassium sulfate-soluble and alcohol-soluble protein, and H-ion con- 
centration. 

Doughs were then prepared containing no yc^ast, 1 per (^ent, 2 per cent, and 
4 per cent, rosr>ectively, and samph's of these doughs were taken from time to 
time for measurements of their flow through a plastometer, using the method 
and apparatus described ])y Sharp as noted above. Both the consistency and 
the yield value of llic glutenin suspensions were found to increase, the latter to 
a more marked extent, with the progress of fermentation. 

Chemical composition of okra seed, J. O. IIm-vekson and B. Naim an (Jour. 
Oil and Fat Indus., S (1926). No If, pp. 586, 387) —Data are reported from 
the North Carolina Experiment Station on the composition of six samples of 
okra seed- -two of tall green long pod, (wo of dwarf thick pod, and two of White 
Velvet white pod varieties, and of the separate meats and hulls of dwarf okra 
seed. The average composition of the six samples of whole seed on the mois- 
ture-free basis w'as ash 4,7, calcium 0 261, crude fat 23.72, crude fiber 31.37, 
and (‘rude protein 27.28 per cent. These values are similar to reported values 
for cotton seed, the chief difference being the crude protein, which is 0.54 
l>er cent higher in okra seed than in cotton seed. 

*‘The mature seed of the okra plant possesses good feeding value in that it 
consists of one-fourth protein and one-fifth oil. This plant being prolific and 
a vigorous grower in the C’otton Belt has possibilities of economic importance 
due to its high oil content and to the feeding value for animals of the high 
protein meal remaining after the oil is extracted.” 

The fatty oils of sweet clovc-r seed. — I, Melilotus albus, B. A. Dunbar and 
C, F. Wells (Jour. Oil and Fat Indus, 3 (1926), No. 11, ijp. 382-385).— An 
analysis is rei>orted of the seed of the sweet clover, M. albus, produced at 
Highmore, S. Dak., and of the oil extracted from the seed with ethyl ether In a 
specially constructed Soxhlet extractor. The proximate composition of the 
ground seed is moisture 0,58, ether extract 5.26, lU’otein 35.17, crude fiber 11.15, 
ash 3.40, and nitrogen-free extract 48.38 per cent. 

The oil was found to be a drying oil, having a specific gravity at 25® C. of 
0.9513 and a refractive index of 1.4838 at the same temperature. Some of the 
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analytical constants reported are saponification number 208*3, iodine number 
(Hanus) 142,5, specific Maumeii6 number 108.4, Relcbert-Melssl number 3.45, 
and acetyl value 48.13. Corresponding values for the saturated and unsaturated 
fatty acids were neutralization number 216.3 and 198.9, iodine value (Hanus) 
68.05 and 147.16, and mean molecular weight 259.75 and 282.1, respectively. 
The oil contained 4.08 per cent of free fatty acids, 3.05 per cent of unsaponifi- 
able matter, 11.11 per cent of glycerol, and 86.90 per cent of total fatty acids. 

Negative results were obtained with the Molisch test for carbohydrates, the 
ferric chloride test for phenol derivatives, and the phenylhydrazine reaction 
for ketones. The oil is thought to i)osse8s commercial value as a substitute for 
drying oils. 

Inactivation of the antirachitic factor in cod-liver oil by ultra-violet 
irradiation [trails, title), A. Adam (Klin. Wvhnschr., 5 (1926), Ko. S6, pp. 
1648-1630). — Attempts to increase llie antirachitic activity of cod-liver oil by 
irradiation in the same manner as cholesterol and other food materials are 
activated led to the destruction of the antirachitic vitamin already present as 
tested by the use of the irradiated oil as a preventive and curative measure in 
rat and infantile rickets. Chemical and physical studies conducted on the 
irradiated oil are reported, with the following results : 

The absorption spectrum for ultra-violet light showed a greater permeability 
for the irradiated than for the nonirradialed oil. The irradiated oil blackened 
jihotographic plates, showed no fluoresc*ence, was more readily emulsified with 
gum tragacanth, and blackened on beating to 250° C. The viscosity and the 
.surface tension of the oil increased rapidly with irradiation, the iodine number 
decreased, and the acidity as measuied by pH and also by titration increased. 

The possible l>oaring of these changes on the chemical action involved in the 
inactivation of the oil is discussed, with the final suggestion that the sterols in 
cod-liver oil become inactivated by saturation. 

Synthesis and indicator proi»ertics of some new sulfonphthaleins, B. 
Cohen (Pub. Healih RpU. 41 {1926). Ko. 5S, pp. $031-3014, fig. i).— 

This is the complete rei)ort on the synthesis and properties of several new 
sulfonphthalein indicators, five of which were noted in a preliminary report 
(E. S. It., 48, i». 804). The present report includes a description of the synthesis 
of the new indicators and of their ab.sorption curves in the visible spectrum, 
determinations of the apparent dissociation constants, and data on the salt and 
protein errors. 

A new set of buffer solutions with a pH range of 2.2 to 6.0 [trans. title], 
J. M. Kolthoff and J. J. Vlkeschhouwer {Biochcm. ZiRchr., 119 (1926) No. 
4-6, pp. 4^0-413). — The new s(‘ries of buffer solutions described is prepared wdth 
tenth-molar monocahdum citrate with n/10 hydrocliloi ic acid and n/10 sodium 
hydroxide or with tenth-molar citric acid and twentieth-molar borax, respec- 
tively. The mixtures are recommended as a good substitute for the Clark 
biphthalie acid-base buffer solutions. 

A modification of the Gillespie approximate method of determining 
hydrogen ion concentration, J, McCrae (Analyst^ 31 (1926), No. 60S, pp. 
281-290, ftgs. //).— An apparatus is described and illustrated for determining 
the H-ion concentration of solutions by the principle of the Gillespie drop 
method (E. 8. R., 46, p. 110) without having to make a large number of volume 
and drop measurements. 

The device consists essentially of two right-angled triangular glass cells 
which can be placed togetlier to form a divided rectangular cell over which is 
fitted a metal cover provided with lateral slots. A sliding holder carrying a 
small rectangular glass cell rests on the top of the metal cover and can be 
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moved along this for tbe color comparison. In use all three cells are filled 
with the solution to he tested, to which has been added a sufficient amount of 
the Indicator found on trial to be the most approi>riate. A few drops of acid 
are added to one of the triangular cells and a few drops of alkali to the other, 
and the solution is stirred to insure uniformity of color. After placing the 
cover on the triangular cells the small cell is moved along until its color 
matches the color Immediately below it. 

The nephelometer [trans. title], H. Kleinmann (Bioohem. Kisohr.^ 179 
IM0), No pp, 301S03, pgs. 2 ). — Certain errors in the use of the author’s 
nephelometer (B. S. B., 50, p. 312) have been traced to inequalities in the 
thickness of the glass. To overcome this the nephelometer tubes are now made 
of glass not exceeding 2 mm. in thickness. Other slight modifications in the 
apparatus are described and illustrated. 

A new colorimeter for small amounts of liquids (micTOcolorimeter) 
ftrans. title], H. Kxetnmann (Btochem. ZUchr., 179 {1926), No. i-G, pp. 276-286, 
figs. 2 ). — A microcolorimeter of the Du lioscq type for use with as small an 
amount as 1 cc. of the liquid to he examined is described and illustrated by 
photograph and diagram. 

Microcolorimetric nitrogen deteriiiiiiation. — Total and rest nitrogen 
determination in a few drops of blood [trans. title], H. Kleinmann 
(Biochem. Ztschr., 179 {1926), No. 4~-6, pp. 287-300, figs. .1).— Detailed direc- 
tions are given for a micro method for the determination of nitrogen by an 
adaptation of the Kjeldahl method of ashing the material, distillation of the 
ammonia with steam, nesslerization, and final colorimetric determination in 
the microcolorimeter described in the previous paper. It is said to be iwssible 
to conduct the determination on 0.002 cc. of blood for total nitrogen and 0.1 cc. 
for residual nitrogen. 

The determination of potassium in the presence and absence of sul- 
phates, M. A. Hamid {Analyst, 51 {1926)^ No. 606, pp. 430-Jf53 ). — A comparison 
Is reported of the cobaltinitrite and perchloric acid methods of determining 
potassium, both in the presence and absence of sulfates. Attention Is called 
to the demonstration that the precipitate formed in the cobaltinitrite method 
has the formula K 2 NaCo(N 02 )e.H 20 instead of KaCo(N 02 )« as suggested by 
some investigators. The data reported indicate that the cobaltinitrite method 
yields results comparable with those obtained by other methods, and has the 
further advantage of being satisfactory in the presence of sulfates where the 
perchlorate method is unsatisfactory. 

A method for potash in mixed fertilizers, G. S. Feaps {Jour. Assoc. Off. 
Agr. Chem., 9 {1926), No. 2, pp. 192, 193 ). — The method described, which is 
based on the De Roode method for potash in soils, is said to have the advan- 
tage of rendering the phosphoric acid insoluble before the extraction, of 
avoiding the precipitation with ammonia and ammonium oxalate which may 
cause absorption of potash, and of not requiring ignition. 

On the determination of small quantities of phosphorus in proteins, 
M. S0BJBNSKN (Oompt. Rend. Lab. Carlsberg, 15 {1925), No. 10, pp. 6). —A critical 
study of the reliability of various methods of determining phosphorus when 
applied to materials containing minute quantities of the phosphorus (0.02 to 1 
mg.) in considerable quantities of organic matter has led to the adoption of 
a combination of various known methods essentially as follows: 

The protein solution in question is dried in a long-necked Kjeldahl fiask 
and digested carefully with 4 cc. of concentrated sulfuric acid and 4 cc. of 
concentrated nitric acid, followed if the liquid Is not perfectly clear after the 
nitric acid has boiled away by more nitric acid but no more sulfuric acid. 
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After the digestion has been completed and the solution cooled^ 25 cc. of water 
and 10 ec. of saturated ammonium nitrate solution are added, the dask is 
heated on a boiling water bath, 26 ec, of 6 per cent ammonium molybdate 
solution is added, the heating continued with repeated shaking for 5 minutes, 
and allowed to stand until the following day. The liquid is then poured oft 
through a Berzelius filter (No. 0, diameter 7 cm.), care being taken to get as 
little as possible of the precipitate on the filter. This is washed four times 
with ice-cold water and eight times with ice-cqld 50 per cent alcohol, and is 
then transferred to the Kjeldahl fiask by pouring on the filter 6 cc. of 2 n 
ammonium hydroxide, followed by filling up the funnel three times with 
water. An accurately measured amount of n/10 sodium hydroxide calculated 
to be from 3 to 5 cc. in excess of the amount equivalent to the molybdate pre- 
cipitate is added, together with a few pieces of pumice, and the solution boiled 
for about an hour or until it has been reduced from about 60 to from 10 to 15 cc. 

The excess sodium hydroxide is titrated with n/10 sulfuric acid, from 1 to 
2 cc. more of the acid is added, and the solution boiled for 8 or 10 minutes to 
expel carbon dioxide. After cooling, the sulfuric acid is titrated with n/10 
sodium hydroxide, an excess of about 0.5 cc. of the sodium hydroxide is added, 
and the titration completed after standing for about half an hour. Two or 
three blank experiments are run with each determination. The total number 
of cubic centimeters of sodium hydroxide minus that of the blank multiplied 
by the factor 0.112 gives the amount of phosphorus in milligrams. 

A new colorimetric method for the determination of sugar [trans. title], 
L. FAbiAn {Biochem. Ztschr., 179 {1926), No. IS, pp. 59-61 ). — The new method 
described depends upon the reducing action of sugar solutions upon a solution 
of copper hydrogen carbonate and the measurement of the intensity of the 
color of the solution after the precipitation of cuprous oxide. 

A comparison of the Folin-Wu and new Benedict methods for the esti- 
mation of blood sugar, A. E. Osterberg and J. Strunk (Jour. Lab. and Clin. 
Med., 12 {1926), No. S, pp. 27S-2S2 ). — The authors report, from a comparison 
of the Benedict modified method of determining blood sugar (E. S. R., 54, p. 10) 
with the original Polin-Wu method on four blood filtrates alone and with the 
addition of varying amounts of glucose, that the Benedict method yields re- 
sults approximately 12 mg. per cent lower than the Folin-Wu procedure, and 
that the recovery of glucose added to blood filtrates is more satisfactory by 
the Benedict method. 

Betection and determination of lactic acid in the presence of other 
organic acids, E, K. Nelson {Jour. Assov. Off. Agr. Cliem., 9 {1926), Na. 3, 
pp. 331-333) method described, which is said to lie satisfactory for the 

detection and determination of lactic acid in the presence of malic, tartaric, 
citric, acetic, and benzoic acids as in jams, jellies, or preserves, combines cer- 
tain features of the Kunz method (E. S. R., 13, p. 524) and the Phelps and 
Palmer method (E. S. R,, 36, p. 808). The lactic acid is finally determined 
as quinine lactate as in the latter method. 

The separation of formic acid in food products by distillation with 
xylene, J. K. Morton and G. C. Spencer {Jour. Assoc. Off. Agr. Chem.,9 {1926), 
No. 2, pp. 221-22Jf ). — *‘The xylene distillation method for separating acetic acid 
from mixtures is adapted to the separation of formic acid from food products. 
In the absence of other volatile reducing substances the results obtained com- 
pare favorably with the results obtainable by the steam distillation method. 
The manipulation is simpler and less time Is required.” 

The determination of copper in foodstuffs, L. H. Lampitt, E. B. Hughjes, 
P. Bilham, and C. H. P. Fuller {Analgst, 51 {1926), No. 604, pp. 5«7-335).— 
This is a critical discussion of various methods of determining copper in food- 
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stJilEs, witji the reconwneBdation of a modified ferrocyanide method as the most 
satisfactory volumetric method and for a gravimetric procedure precipitation 
with the antiseptic qulnosol, followed in case of large amounts of copper by 
electrolytic precipitation. 

Detection of added pepper sliells in pepper, E. K. Smith, S. Alpend, and 
L. C. Mitchell (Jour. Assoc. Off. Agr. Chem., 9 {1926), No. 3, pp. 333-342 ). — 
From the analysis of 45 authentic samples of different varieties of whole pepper, 
pepper shells, and pepper siftiQgs it has been determined that the most val- 
uable criteria for detecting the addition of pepper shells to ground pepper are 
the figures for crude fiber, d-glucose, magnesium oxide, the ratio of magnesium 
oxide to d-glucose, and the product of magnesium oxide and crude fiber. By 
the use of these values it is said to l»e possible to detect with certainty the 
addition of 10 per cent or less of shells if the variety of pepper under exam- 
ination is known. The use of i)ej)per siflings is sahl to be readily detecte<l 
by the abnormally high ash content without appreciable ehnnges in the other 
values. 

Method for the determination of acidity of highly colored fruit-type 
products, C. H. Badgek and J. W. Salk {Jour. A.^aoc. Off. Agr. Chem., 9 {1926), 
No. 3, pp. 342- 34 (^)- — The method described depends upon the fact tliat in 
acidulated solutions containing the pennitted coal tar colors soluble in water 
the color is readily transferred by boiling to woohm samples contained in them. 
Two of the permitted dyes, yellow A B and yellow O B, are insoluble in water, 
and erythrosine is i^recipitated on boiling. The error in the method, which is 
due chiefly to the difliculty of removing all of the acid from the cloth, is said 
not to exceed 2 per cent. 

The analysis of butter, L. C. ^Mitchell and S. Aleend {Jour. Assoc. Off. Agr. 
Chem., 9 (1026), No. 2, pp- 209-220, fig. 1).—A critical study of the Official 
method for determining lat in butler is reported, together with a proposed 
modification of the method which is said to yield results in close agreement 
with those obtained by the Official method and to be much more rapid. 

The proposed method is the so-called Gooch method modified by the use in 
place of asbestos of white sand of sufficient fineness to pass through a 100-mesh 
sieve. The sand is prepared for use by successive extractions with water, con- 
centrated hydrochloric acid, water, 20 per cent sodium hydroxide, water, and 
concentrated hydrochloric acid, and finally by washing thoroughly with water 
and igniting. The extraction of the fat is conducted with* chloroform, prefer- 
ably in a simple form of continuous extraction apparatus, which is described 
and illustrated. 

Determination of strychnine in poisoned grains, J. W. Elmobe {Jour. 
As»oo. Off. Agr, Chem,, 0 {1926), No. 2, pp, 224~2S0 ). — In connection with the 
enforcement of the California economic poison law, a method of determining 
the percentage of strychnine in the poison baits used in rodent control was 
developed, the technique of which is described in detail. The method is a 
modification of one for the assay of nux vomica descril)ed in Allen's Commercial 
Organic Analysis. The technique involves drying the sample at not over CO® 
0., grinding it to a powder, and after the extraction as in the method for nux 
vomica clarifying by the addition of a small amount of Karo, extracting with 
hydrochloric acid, purifying the solution with lead acetate and acetic acid, and 
finally precipitating the strychnine with saturated picric acid solution. 

Starch-making and the manufacture of dextrin, starch sugar, syrup, and 
sugar colouring, F. Rehwald, trans. by C. Salter {London: Scott Greenwood 
d 1$26, pp, 7111+264, fig. 03), — ^A translation of the fifth revised German 
edition of this handbook for starch, dextrin, and starch-sugar manufacturers. 
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The chemifllrf of organic dyes, P, Castan (La Chimie dm MatUrea Color- 
antes Organiqma, Paris: Octave Doin, 1926, pp, 456, ftQS, g).-— A volume In the 
series entitled The Library of Chemistry, edited by A. Pictet, this series being a 
part of the Scientific Encyclopedia published under the direction of Toulouse. 

Volatile solvents and thinners used in the paint and varnish industries* 
N. Heaton (London: Ernest Benn, 1925, pp. 7111+11-158).— Thin handbook on 
the nature, preparation, and properties of volatile solvents used in the paint 
and allied industries is one of the series of oil and color chemistry monographs 
edited by R. S. Morrell. The more than 60 solvents included are classified 
by cliemical comi>osition in eight groujis, the general cbaracleristios of each 
group preceding the description of the individual solveiils. The final chapter 
deals with some of the theoretK'oI considerations involved in tli(‘ use of solvents. 

METEOEOLOGY 

All aerological survey of the Tfnited States, 11, VV. K. (tuEOG (U. S. Mo. 
Weather Rev. 26 (1926). pp. V+60, figs. 14). — This is part 2 of this survey 
and deals with results of observations by moans <»f pilot balloons. Part 1, 
dealing with results of observations by means of kites, was noted (E. S. R., 48, 
p. 15). The data furnished by this survey are primarily of “practical useful- 
ness in connection with aviation,” but ar(‘ considered of value for other theo- 
retical and practical purposes. 

Normals of daily temperature for the United States, C. P. Marvin and 
P. C. Day (U. S. Mo. Weather Her. Hup. 25 (1925), pp. 11+81, figs. IS).— 
Normals f(»r the 4(KTear i)£U'iod July .*k 1S75, to July 2, 1921, are given. “This 
series of means, unlike any previously used, ... is practically homogeneous 
throughout the i)eriod of years considered, and the data from all parts of the 
country are placed upon a strictly comparable basis.” 

Weather conditions and crops, C. G. Selvig (Minnesota Sta., Crookston 
Huhsta. Rpt, 1925, pp. 11-14)^ — L)ata for precipitation, temperature, killing 
frosts, and cloudiness at the Northwest Experimmit Station at Crookston, Minn., 
during 1925 are summarized, and general weather and crop conditions are 
briefly reviewed. 

The total precipitation was 23.76 in. as compared with a lO-year average of 
18.69 in. The mean annual temperature was 40.3° F. The minimum tempera- 
ture was — 36° February 2, the maximum 95° August 23. The frost-free period 
extended from May 17 to October 6. The snowfall of the winter 1924-25 was 
very light, and winterkilling of winter wheat was very severe. Winter rye and 
alfalfa suffered but little from this cause. 

Weather of the season, P. E. Miller (Minnesota Hta., Hubsta. Rpt. 

1925, pp. 5-8.) — Observations on precipitation, temperature, and cloudiness at 
the West Central Exi>eriment Station at Morris, IMiim., during 1925 are sum- 
marized, and general weather and crop conditions are noted. 

The total rainfall for the year was 21.6 in., 3.5 in. lower than the 17-year 
average. The temp^irature of the growing season was approximately 2° higher 
than the normal. “ Weather conditions on the whole were favorable for all 
grain crops except wheat and corn. Early hay crops and the first cutting of 
alfalfa yielded well. Late hay crops and corn were seriously reduced in yield 
because of dry weather during the latter part of the growing season.” 

Meteorological report for 1925, F. E. Hepneb (Wyoming Sta. Rpt 1926, 
pp. 184-186). — Observations at the University of Wyoming, Laramie, on pres- 
sure, temperature, precipitation, wind, and cloudiness are summarized as in 
previous years. The mean pressure for the year was 23.07 in. The maximum 
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teixiperfttute was 89° F. July 14, the minimum -^17® December 16. The mean 
monthly temperature was 42''. The last killing frost in spring occurred May 9, 
the first in autumn September 20. The annual precipitation was 14.44 in. 

Montezuma pyrheliometry, 1020 to 1026, C. G. Abdot ([/. 8, Mo, Weather 
Eev, 8up, 21 {1926), pp, 1+15, Hg, 1).— Pyrheliometric observations made at 
Montezuma, Chile, during the period named are tabulated, and the conditions 
under which they were obtained are briefly explained. 

Meteorological factors affecting fertility in the sheep, J. E. Nichols 
{Zisehr, Induktive Ahstam, u. Vererhungslehre, iS (1921), No. S~4, pp, 313-329; 
aUo in [Ot. Brit] Min, Agr. and Fisheries and Bd. Agr, Scot,, Agr. Met. Scheme, 
Mo. Crop Weather Rpts., 3 (1926), No. 1, pp. 12; als. in Scot. Jour. Agr,, 10 
(1921), No. 1, p. 108). — Tracing the influence of meteorological conditions in 
flocks of Cheviot and Blackface sheep kept under the same conditions of 
nutrition and environment over a period of about 14 years, there were found 
to be significant differences in fertility between the two breeds and a differ- 
ential breed response to environmental conditions. While temperature condi- 
tions may have some effect, the number of rainy days was found to be the 
most important meteorological factor in influencing yield of lambs and propor- 
tion of dry ewes (eild) in both flocks, probably through effects on early post- 
natal mortality. The amount of rainfall apjieared to be of no significance. On 
the other hand, “a high number of rainy days is associated with low lambs 
percentage and high eild and vice versa, but while this and other meteoro- 
logical factors do Influence lambs percentage in both breeds, there being differ- 
ential responses, the reasons for differences in the yield of lambs in the two 
flocks are due chiefly to inherent breed characteristics.” 

SOILS— PEETinZEES 

[Soil studies at the Utah Station] (Utah Sta. Bui. 198 (1926), pp. 65-68 ). — 
Studies of calcium chloride and gypsum to increase the permeability of alkali 
soils are reported by M, D. Thomas and D. S. Jennings to have shown that 
calcium chloride yielded some very promising results, while gypsum acted 
similarly but much more slowly. It was found that the addition of sodium 
salts has two Important effects, namely, (1) the concentration of the soil 
solution may be increased, producing a medium toxic to plants, and (2) the 
sodium enters the silicate complexes replacing calcium, magnesium, and potas- 
sium, and yields a soil which is more or less impermeable to water and alkaline 
in reaction when the amount of soluble salt is low enough to be nontoxic. 
Vapor pressure studies showed that the soil has the power of removing con- 
siderable Quantities of sodium sulfate and sodium carbonate from solution, but 
has little or no action on sodium chloride. 

Mechanical puddling and freezing of heavy clay soils was found to affect 
only the larger capillary spaces, whereas repeated treatment of these soils 
with strong solutions of the salts of mono- and divalent bases and the subse- 
quent washing free of soluble salt produced more deep-seated changes. In wet 
soils saturation with sodium causes a remarkable state of deflocculation which 
has a direct bearing on the reclamation possibilities of alkali soils. 

[Soil studies at the Washington Station], P. J. Stevebs kt al. (Washington 
Col. Sta. Bui, 208 (1926), pp. 38-iO, Ifl). — The progress of studies on tlie mainte- 
nance of organic matter in eastern Washington soils, soil fertility, the fixation 
and distribution of nitrogen and organic matter by legumes in Palouse silt 
loams, and on plant composition as influenced by variation In soil type are 
briefly reported (E. S. R., 54, p. 808). 
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[Soil studios at the Adams Substation], H. M, Wanseu and 1. M. Inohak 
(Washington Col, Bta, Bui. 208 (1926), pp. i6-i8),’-*The progress results of 
experiments on tillage and soil moisture, permanent fertility, and on soil organic 
matter maintenance are briefly reported (E. S. R., 54, p. 80&). 

The outstanding results were that early spring plowing, which is the most 
common method of tillage, resulted in the second highest percentage of moisture 
in the soil at the beginning of the crop year. Fall disking, followed by early 
spring plowing, produced a slightly higher moisture content. The i)ercentage 
of nitrogen in grain tended to decrease as the plowing was delayed. The same 
tendency was noticeable from shallow to deep plowing. 

Chemical studies of soil and alkali (Wyoming Sta. Rpf. 1926, p. 173). — The 
progress results of these studies are briefly presented. The principal salts 
found l>y the method of separating alkali from soil solutions by natural crystal- 
lization were the simple sulfates of calcium, sodium, and magnesium. Slightly 
more nitrogen was found in soil growing alfalfa than in virgin soil. 

[Soil and soil fertility studies in India, 1024—251 (India [Dept. Agr,^ 
Rev, Agr. Oper,, 19^1^-25, pp. 50-57). — A progress report is presented of work 
on soils and fertilizers (E. S. R., 54, p. 810). 

In nitrogen fixation studies at Pusa it was found that fixation of nitrogen 
by algie alone can take place in India in liquid culture media. The consider- 
able increase of fixation shown in soils exposed to light as compared with 
darkened controls, accompanied by a correspondingly large growth of algae, sug- 
gested the independent action of the latter in this respect. Mannite was found 
to give the greatest increase in growth of Azolobaeter and peptone the least of 
all the substances tried. Up to 30 per cent of moisture the larger the quantity 
of water in soils the higher was the amount of nitrogen fixed, and fixation and 
nitrification were higher at 40'’ C. (104'’ F.) than at lower temperatures. An 
increase in nitrogen took place both in the pn'senee and absence of light When 
a moistened soil was dried after fixing the highest quantity of nitrogen and 
was tlieii moistened again, the amount of nitrogen fixed increased for four or 
five weeks more up to a certain limit. The addition of lime to a soil already 
containing enough lime did not increase nitrogen fixation but facilitated 
nitrification. 

The loss of nitrogen as ammonia during the fermentation of urine was pre- 
vented by the addition of sulfur and appropriate oxidizing bacteria, the result- 
ing ammonium sulfate being readily available as a nitriflable source of nitrogen. 

In Madras sulfur was found to be the most effective of the various chemicals 
tried for inhibiting the loss of nitrogen from barnyard manure. Laboratory 
experiments showed that as a rule nitrification in black cotton soil is greater 
than in red soil. The results from pot culture studies of the availability of 
organic fertilizers indicated that peanut cake with or without phosphates gives 
the best results of all, and is even distinctly superior to ammonium sulfate with 
or without phosphates 

A depression of nitrification in red soils treated with oil cake and lime was 
found in Bengal to occur in the beginning and continued for three weeks, after 
which nitrification progressed more rapidly in limed than in unlimed soils. 
After a lapse of about 12 weeks nearly 75 per cent of the added nitrogen was 
nitrified in limed soils and only 25 per cent in unlimed soils. 

At Pusa it was found that the loss of nitrogen as ammonia during the 
preliminary stages of decomposition of bone meal in soil and in composts could 
be prevented by the addition of sulfur and appropriate oxidizing bacteria. 
Pot culture experiments at Madras demonstrated the sui)erior value of the 
small amount of nitrogen in bone meal. 
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A successful method of preparing dicaklc phosphate from apatite was 
developed at Posa, which involves the solution of the mineral In perchloric 
acid and the subseauent precipitation of the dissolved phosphoric acid as lime 
phosphate. The latter was found to contain about 35 per cent phosphoric acid, 
almost the whole of which is citrate soluble. It was found that by means of 
emnpostlng with sulfur the natural indigenous phosphate In the form of bones 
can be effectively utiiissed In place of imported superphosphate. The addition 
of a small quantity of charcoal to the compost was found to enhance the 
solubilization. 

Pot exi>eriments at Madras with cyauamide and barnyard manure alone and 
in combination showed that cyanamlde alone gave as good results as when 
used in conjunction with organic manures, the yields In both cases being live 
times those obtained in the controls. Successive and increasing additions of 
cyanamide to a clayey soil, howevei, resiilled in a gradual decrease in the yield 
of grain and an increase in the yield of straw. 

Other data are given on the use of gyp.suin and lime and on the influence of 
manures on the quality of crops. 

[Soil experiments at the Wellcome Tropical Research Laboratories, 
Khartum, 1925], A. F. Jo.sepii (Wellcome Trap. Research Labs., Chem. Sect. 
Pub, 39 (1926) t pp. l~llh 13-20 ). — The usual progress report on mechanical and 
chemical .studies of the soils of the Sudan is presented (E. S. H., 53, p. 722). 

Investigations on moisture equivalent of soils showed that mixtures of pure 
clay and ciean sand possess moisture equivalents which are a linear function 
of their composition. Two classes of soil, namely, aeolian and alluvial, were 
found to differ very greatly with reference to the silt fraction in relation to 
moisture equivalent, the silt of the aeolian being much more siliceous and 
presenting a much lower moisture equivalent than that from soils of alluvial 
origin. It is considered clear that silt fractious differ as much among them- 
selves as clays, and where this fraction forms a considerable proportion of the 
soil the differences will have to he taken into account and will in some cases 
assist in explaining unusual moisture equivalents. 

Efforts to separate clay into fractions differing in chemical composition or 
physical properties showed that the range of composition is much smaller than 
would have been expected from the imhihitional water, and that the process of 
supercentrifuging either separates the more physically active part of the colloid 
or alters the structure in some way. 

A continuation of the studies of the action of alkalies on clay showed that 
the amounts of insoluble compounds of clay with base formed in the presence 
of an excess of the latter are in the order of calcium, barium, potassium, 
sodium, and ammonium. The total amounts of sodium and calcium hydroxide 
neutralized were the same. The addition of sodium and calcium chlorides to 
their resi)ective hydroxides increased the amount of insoluble compounds 
formed. The most important differences between the behaviors of silica and 
clay toward alkalies are (1) that, weight for weight, the former possesses a 
much greater neutralizing power, and (2) that while the sodium and potassium 
silicates found are almost entirely soluble, in the case of clay, a large propor- 
tion of base is found in the solid pha.se. 

Preliminary experiments showed that with the same clay nephelometer read- 
ings could be used to measure the strength of the suspension, but that the 
addition of neutral flocculants did not affect the turbidity even when the 
amount of electrolyte added was greatly in excess of that required to produce 
fioeculation. The addition of alkalies, however, produced a very marked 
decrease in turbidity, the magnitude of which was apx>arently dependent only 
on the nature of the alkali and not on its concentration. 
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Clay which had been treated with calcium and sodium salts to bring about 
saturation showed quite considerable quantities of calcium and sodium intro- 
duced by such treatment, the proi>erti€s of the products differing greatly In 
Imbibltional water content. The sodium clay was much more slowly dialyzed 
than the calcium clay and never reached the degree of purification attained 
comparatively easily by the latter. It was also much more easily and rapidly 
deflocculated than calcium clay. 

Data are also presented on the relation between salt content of soils and crop 
yield, classification of soil organic matter, humus content of good and bad soils, 
apparent variation of salt content on storage, and other subjects relating to 
alkali and the movement of Irrigation water. 

Application of the Robinson method to the determination of clay, E. B. 
EnCiLe and D. K. Yoder {Jour, Arntr. I^oc. Agron., 18 (1926) , No. 11, pp. 1016-1025^ 
fig, 1). — Studies conducted at the Nebraska Experiment Station are reported 
which showed that the Robinson method for the determination of clay is simple 
and accurate, more subject to standardization and more rapid than the cen- 
trifugal method, loads to more comparable results, and allows more extensive 
use of clay determinatiems in soil studies. The accuracy of the results obtained 
was found to (iei>eiid more upon tlie completeness of clelif>cciilation of the soil 
sample than upon any other feature of technique. The method is not recom- 
mendt'd for alkali and liighl.\ caleareous soils, due to their tendency to refloccu- 
late on standing 

Report of the si.xth annual meeting of the American Soil Survey Asso- 
ciation {Amer, ^oil Purvey Ahhoc. Rpt., 7 (1926), pt. 1, pp. IJfS, figs. 2 ). — ^The 
proceedings of this meeting contain special papers on Profile Studies of Rep- 
resentative Soils in the Northern Prairie States, by T. I). Rice: Southern 
Soils, by W, E. Hearn ; Some Ih*oflles of Representative Western Soils, by 
M. H Laphain ; Mapi)ing Soils in New York, by H. G. Lewis ; Some Field 
Problems in Indiana, by W. E. Tharp; Field Problems of the Illinois Soil 
Survey, by II. S. Smith; Field Work in South Dakota, by W. I. Watkins; 
Field Work of the Soil Survey in Alberta, by F, A. Wyatt ; Problems and 
Methods of Mapping Alkali Soils, by A. E. Kocher; Soil Mai>s in the Draft- 
ing Room and the Preparation of (V>py, by J. W. McKericlicr and E. M.‘ East- 
wood ; Some Important Cuban Soils and Their Relation to Agriculture, by 
H. H. Bennett; Tlie Soils of Haiti, by A. T. Sweet; Classification of Organic 
Soils, by J. O A’eatch ; Some Characteristic Soil Profiles in the North Central 
States, by M. Baldwin; Observations on Australia Including Soil, Economic, 
and Social Aspects, by F. Shaw : (Vipying Soil Survey Maps, by T. M. Bushnell ; 
and Map Production, by A. B. Hoen. 

Soil survey of Dooly County, Georgia, S. W. Philmps et al. (U. S. Dept. 
Agr., Adv. Sheets Field Oper. Bur. Soils, 1923, pp, I II 27 1-305, fig. 1, map 1 ). — 
This survey, made in cooperation with the Georgia State College of Agriculture, 
deals with the soils of an area of 258,500 acres in the Coastal Plain of south- 
central Georgia. The topography is gently rolling to rolling, and the upland 
ridge land is well drained. The surface over most of the county is marked by 
ponds, sinks, and depressions, and in the southeastern and cast-(*eiitral r>arts 
by poorly drained flats. 

The soils of the county ore dominantly low in organic matter and are light 
in color. Including swamp, 21 soil types of 14 series are mapped, of which the 
Norfolk and Tifton sandy loams cover 19.4 and 19 per cent of the area, 
respectively. 

Soil survey of Dickson County, Tennessee, J. A. Kerr et al. ( U. S, Dept. 
Agr., Adv. Sfieets Field Oper. Bur. Soils, 1923, pp. III+307~~S29, pis. S, fig. 1, 
map 1). — ^Thls survey, made In cooperation with the Tennessee Geological Sur- 
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Tey, deals with the soils of on area of 316,800 acres lying in the Highland Kim 
In north-central Tennessee. The county is predominantly hilly, consisting of 
dissected plateaus, with smooth land only on the ridges. 

The soils of the county are typically deeply weathered, with the content 
of soluble minerals reduced by leaching. The formations are mainly of the 
lower Carboniferous. The higher formations are predominantly of deeply 
weathered clay and chert rock. The lower formations are largely limestone 
and calcareous shales. Including rough stony land and mine diggings, 14 soil 
types of 8 series are mapped, of which the Ilaxter gravelly silt loam and the 
Dickson silt loam cover 53.5 and 20.4 per cent of the area, resi>ectively. 

Study of the marsh lands of the north coast of Porto Rico, R. FernXndez 
QaecIa {Porto Rico Dept. Agr. and Labor Sta. Ann. Rpt., 1925, p. US; also in 
Spanish ed., pp. 118, 119 ). — Pot studies of marsh soils are reported to have 
indicated that the high salt tolerance of cane plants is probably due to the 
antagonistic action of the high content of organic matter. 

Alkali tolerance of plants considered as a phenomenon of adaptation, 
J. F. Breazeale (A?i^ona Sta. Teoh. Bui. 11 {1926), pp. 237-256, figs. 4 ). — 
Studies are reported the results of which indicate that the limit of endurance 
of a plant for alkali salts is apparently determined by the amount of alkali 
that is refiuire^d to kill the root enzymes concerned with growth. There appears 
to be a definite order of toxicity of alkali salts, and the position of each salt 
in this order depends upon the number of units of time that the plant has 
come into contact with the salt during its period of adaptation. 

The presence of calcium, even in minute amounts, enormously increases the 
tolerance of wheat seedlings for sodium chloride and other alkalis. Plants are 
able to utilize calcium at one period, and this calcium may be effective in 
overcoming alkali at a later period. Plants may be inoculated against alkali 
with calcium. 

Soil potassium, .T. W, Ames { Ohio Sta. Bimo. Bui,, 12 {1927), No. 1, pp lJf-18 ). — 
Data are summarized from a study of the availability of soil potassium as 
indicated by crop yields and soil analyses. It is estimated that the amount 
of potassium at the disposal of a crop during its growth represents a compara- 
tively small propoition of the total reserve supply. Applications of calcium 
sulfate, ammonium sulfate, and sodium nitrate appeared to slightly increase the 
solubility of soil potassium in most of the soils experimented .with. 

Studies on some obligate thermophilic bacteria from soil, W. A. Fetker 
{Soil Sci., 23 {1927), No. 1, pp. 47-56 ). — Studies conducted at Johns Hopkins 
University* are rei>orted in which the biological and cultural activities of 10 
aerobic, spore-forming, motile, obligate thermopbiles are described. The opti- 
mum temperature for growth was found to fall InHween 50 and 60° C. Growth 
does not take place below 40° and ceases when the temperature is raised to 80°. 
The thermal death point for a definite concentration of sr>ores varied with each 
species. The limits lie between 125 and 155° for 15 minutes. One aerobic 
obligate thermophlle was found which exhibits proteolytic action. The cultures 
are not pathogenic for guinea pigs. 

Bacterial activities in an orchard soil, R. H. Walker {Iowa Acad. Sci, 
Proc., 32 {1925) f pp. 77-80, fig. 1 ). — Studies conducted at the Iowa Experiment 
Station are reported from which the conclusion is drawn that the nitrogen 
oxidizing power of a soil as determined by Its average nitrate content through- 
out a long period of incubation, accompanied by knowledge of its physical and 
chemical nature, will serve as a criterion of Its crop-producing power. 

The occurrence of yeasts in soil, R. h. Starkey and A. T. Hbnrici {Soil 
Sd.f 28 {1927), No. 1, pp. 33-45, figs. 12 ). — Studies conducted at the University 
Of Minnesota are reported in which yeasts were found in small numbers in 39 
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out of 87 soil samples^ There was no correlation between the occurrence of 
yeasts and the type of soil, the nature of the crop, or the season of the year. 
They were found in such small numbers and were so haphazard in distribution 
as to indicate that they i^ay no important part in soil transformations. Forty- 
nine strains isolated fell naturally into 12 groups or species. 

The viability of legume bacteria on stored Inoculated seed, A. G. Lochhead 
{Canada Expt FartnSf Div, Bact, Rpt. 1925, pp, 7-9). — The preliminary results 
of a series of experiments in which alfalfa and red clover seed were inocu- 
lated with cultures of the legume organism and kept for different periods of 
time under various storage conditions before planting are reported. 

Storage in the barn was least favorable, indicating that alternate freezing 
and thawing temperatures work adversely. The moist, even cold of a refriger- 
ator app<?ared to be somewhat favorable. 

Tests with “Soil Vita” and “ Vitamite,” A. G. Lochhead (Canada Ewpt. 
Farms, Div. Bact. Rpt. 1925, pp. 16-19). — Laboratory and greenhouse studies 
with these materials are briefly reported which Indicate that so-called Soil 
Vita is of no practical benefit. In the case of Vitamite an apparent attempt 
has been made to include nitrifying organisms, Azotobacter, and the nodule 
organism, hut the opinion is expressed that it is of practical value only so 
far as it is a legume culture. 

Some factors in greenhouse soil sterilization, A. G. Newhall (Ohio 8ta. 
Bimo. Bui., 12 (1927), No. 1, pp. 21-25, fig. 1) — Studies are reported in which 
variations of 40° F. or more w(Te often found between points 6 in. apart 
but at the same depth in greenhouse soils after steaming for from 1 to 3 
hours. The highest soil temperatures at the lowest depths were attained in 
the driest (26 per cent) sandy soils Conversely, the poorest steam penetra> 
tion was in the wettest clay soils (60 i^er cent moisture). 

The results emphasized the Import anee of thoroughly loosening the soil and 
of breaking up all the lumps before sterilizing. Under strictly comparable 
conditions side by side in a heavy clay soil the harrow method proved much 
less effective than the pan. In one trial on a heavy, wet clay, doubling the 
time of application of the pan from 3.25 to 2.5 hours increased the depth 
of steam penetration nearly 50 per cent. 

Future trends in soil conservation, J. G. Lipaian (Indus, and Engin. Chem., 
IS (1926), No. 10, pp. 103Jf-10i0). — This is a contribution from the New Jersey 
Experiment Stations presenting statistical data bearing on the subject. 

Soil fertility and soil niaiiageinent experiments, C. G. Sei-vig (Minnesota 
Sta., Grookston 8ul)sta. Rpt. 1925, pp. 36~U). — The progress results of experi- 
ments on the effect of continuous cropi)ing of small grains without fertilization 
and a 4-year rotjition without fertilization, phosphatiiig and manuring, rate of 
manuring, the use of sweet clover for soil improvement, and on straw utilization 
are briefly reported (E. S. R., 55, p. 320). 

[Soil fertility studies at the Morris, Minn,, Substation], P. E. Millj® 
(Minnesota 8ta., Morris Suhsta. Rpt. 1925, pp. 9-22). — The progress results of 
studies on phosphate and manuring rotations, rates of manuring, and on the use 
of wheat straw and corn stover as fertilizers are briefly reported. 

[Soil studies at the Prosser Irrigation Substation], H. P. Singleton 
(Washington Col 8ta. Bui. 208 (1926), pp. 58, 59). —The progress results ot 
studies on general soil fertility and on the general uses of sulfur and gypsum 
as fertilizers are briefly reported. It was found that the slight increases due 
to sulfur and gyi>sum during the time the experiment has been under way are 
insufficient to warrant the application of either to alfalfa on the fine sandy loam 
soils of the Yakima Valley. 
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Observations of some biological activities in manure composts, A. J. 

Engijehobi^ (Ioit?a Acad, Sci, Proc,, SB (J9BS), pp. 85-94). — Studies conducted 
at the Iowa Experiment Station are reported which showed that aerobic bac- 
teria are quite active in normal manure composts, especially if those composts 
are kept at one-half saturation. Sulfur in a manure compost was found to 
have a depressing effect on the numbers of bacteria due to the acid reaction 
produced. The presence of orthoclase, and especially the presence of raw rock 
phosphate, seemed to have a stimulating effect uiK>n the numbers of bacteria. 
The activities of fungi in compost heaps were found to he markedly depressed 
by a moisture content of 150 per cent The presence of sulfur had a stimulating 
effect on the growth of fungi, while the presence of orthoclase apparently had 
a depressing effect. 

Activated sludge: Its production, composition, and value as a fertilizer, 

0. J. Nokb {Jour. Amcr. Soc. Agrov., 18 {1926) y No. tly pp. 958-962). — Studies 
conducted at the Wisconsin Experiment Station showed that water-carriage 
methods of sewage di^p(j"«al result in enormous l()S‘^es of nitrogen, phosphoric 
acid, and potash. The activated sludge process of sewage purification produces 
a sludge of high nitrogen and phosphoric acid content. Dried activated sludge 
contains from 4,75 to 0 5 per eent of nitrogen and from 2.3 to 4 per cent of 
phosphoric acid. 

In iK)t tests in the greenhouse with oats activated sludge as a source of 
nitrogen proved about equal to cottonseed meal and fertilizer tankage and 
was considerably better than digested leather. 

Field trials with cabbage, tomatoes, corn, and potatoes indicated that acti- 
vated sludge is a satisfactory sourc'e of organic nitrogen for use in mixed 
fertilizers. Activated sludge was found to exert a favorable influence upon 
the mechanical condition of mixed fertilizers, helping to prevent setting of the 
mixtures, making uniform distribution easier, and reducing the danger of 
injury to the young sprout. 

The action of amnioiiium sulfate and anirnoniiiin nitrate on acid sand 
soils [trans. title], D. IMeyer (Mfti. Dent. Land/r. OchcU., 41 (7.926"), No. S6. pp. 
'140-11 4 "^) • — Experiments conducted by the Agricultural Board of Breslau are 
reported which showed that ammonium sulfa le is unfit as a nitrogenous fer- 
tilizer for strongly exchangeable light soils with a low humus content, and that 
sodium and calcium nitrates are best used for this purpose. 

Commercial fertilizers, (). S. Horerfs et ae {Indiana 8ia. Bui. SOI (7926'), 
pp. 69, fig. C‘~-45naiantie> and a(‘1unl analyses of 1,442 samples of fertilizers 
and fertilizer materials collected for inspection in Indiana during 1025 are 
reported. 

Inspection of commercial fertilizers for the season of 102G, H. D. 
Haskins, L. S. Walker, and M. W. Goodwin {Massachusetts Sta. Control Ber. 
Bui. S7 {1926), pp. 7/9).— Guaranties and actual analyses of samples of fertilizers 
and fertilizer materials, representing 541 brands, collected for inspection in 
Massachusetts during 102G, are presented and discussed. 

Analyses of commercial fertilizers, fertilizer supplies, and home mix- 
tures for 1926, C. S. Cathcart et al. {New Jersey Sta'i. Bui, 440 {1926), pp. 
39, fig. 7). —Actual analyses, and in some cases guaranties, of 244 samples of 
fertilizer materials, 27 home mixtures, 436 brands of commercial complete 
fertlllzei’s, 3 brands containing phosphoric acid and potash, and 71 duplicate 
samples collected for inspection in New Jersey during 1926 are rejiorted and 
discussed. 
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Intermediate products in the metabolism of liigher plants [trans. title], 
G. Klein (Naturwissenschaftm, 13 {1925), No. 2, pp. 21-24). — Chiefly, a sys- 
tematic review is given of hypotheses, researches, findings, and interpretations 
regarding carbon dioxide and nitrogen in assimilation and respiration. 

Formation and distribution of inulin in stems of Jerusalem artichoke 
[trans. title], H. Colin (Rev. (Hn. Bot.y 37 (1925), No. 4S5, pp. 97-101). — The 
inulin content of Jerusalem artichoke is given in tabular form as determined 
early in August and about the middle of October at the top, middle, and base 
of the stem in bark, wood, and pith. 

Physiological study of two varieties of Ipomoea batatas, G. li. Johnstone 
(Bot. Gaz., HO (1925), No. 2, pp. i^J-76‘7, iiyn. 4) — Sweet potatoes, of the varie- 
ties Porto llico and Triumph, increase their respiration rate from the date of 
harvest to a maximum, after which tlie rate falls to a nearly constant level. 
Cured sweet potatws do not reach so high a level of respiration. Increase of 
respiration as a result of injury of the cortical layer is due rather to the 
facilitated gas exchange than to direct wound stimulation. 

Curing sw^eet potatoes under carefully controlled conditioiih does not greatly 
reduce the moisture (*onlent. The variety Porto Rico shows more carbon 
dioxide tiiaii Triumph in the intercellular simces. Respiration in both varieties 
responds to temperature rise between 15 and 25° C. in much the same way as 
between 25 and 35°, Porto Rico nsspiring, however, more than does Triumph. 

Complete dormancy requires a temperature of not over 25° (77° P.). The 
H-ion conctait rations of the expressed jnic(*s are slightly acid and about the 
same for the two varieties. Moisture and catalase activity are higher iii Porto 
Rico. This variety shows also both laccase and laToxidase, which api)ear to 
he important in conn(‘etion with discoloration on exposure to air. Enzyme 
lieiiavior is indicated. A iihysiulogical distinction of the two varieties is evi- 
dent. Porto Rico show’s greater re.splratory activity, greater (‘iizyniatie activity, 
and a higher moisture content. 

Salt requirements of wheat at different growth phases, W. F. Gebicke 
(Bot. Gaz.y SO {1925), No. 7/, pp. 410-4^25, fiys. 10). — Further but not yet complete 
presentation is made of the results of work previously in part reixirted (E. S. R., 
52, p. 420). The plan of altering or renewing the medium in wiiich wdieat w^as 
grown at different developmental stages of the plant was continued. 

The maximum development among all the cultures was shown by plants 
grown four weeks in a complete solution and then transferred to media lacking 
phosphorus for 104 days. Complete nutrient solution not renewanl gave better 
results than did complete nutrient solution renewed thri^ times during growth. 
Supra-optimal exposure of cultures to complete nutrient solution of plants trans- 
ferred to media lacking potassium, magnesium, phosphorus, or sulfur prevented 
maximum developnn^nt. Th© effect of excess was greatest in case of i)hosphorus 
and least in sulfur. 

Iron and isolated nutrition [trans. titlej, Sidokine {Rev. Ot^n. Bot., 37 
{1925), No. 440, pp. 337-359, fig. 1). — ^Development along hues similar to those 
of previous studies (E. S. R., 30, p. 633) is outlined. Partial absorption of 
iron and of sulfur is dependent upou three conditions, namely, structure of 
the vascular system, peculiarities in the circulation of liquids in the vascular 
system, and differences in the assimilation rates of iron and sulfur. 

The enzymes of Stereum purpureum, J. K. Mayo {New Phyiol., 24 (1925), 
No. 3, pp. 162-171). — A survey has been made of the enzymes in S. purpureum, 
employing both fructifications and pure-culture mycelium, and the active ex- 
tracts have been prepared from moist living tissues. Tests were made for 
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diastase, inulase, glycogenase, invertase, raffiaase, maltase, emulsin, pectinase, 
protease, tyrosinase, oxidase, and reductase. Positive results were obtained 
for diastase, inulase, glycogenase, Invertase, raflanase, emulsin, pectinase, tyro- 
sinase, and oxidase. 

The pectinase of Sclerotlnia cinerea, G. W. Muhlkman {Biol. Qaz., 80 {1925), 
No. S, pp. S25-SS0). — ^Methods are described of growing S. cinerea on different 
media, and it is stated that one growth of the fungus on prune juice seems 
to unfit this medium for growing further crops. Methods of preparing culture 
media which give maximum growth arc described, as well as three methods 
of preparing an active pectinase solution. 

B. cinerea does not excrete pectinase into the culture media. It is claimed 
to have been shown that the color of the felts of 8. cinerea furnishes a good 
index of the activity of the pectinase solution which may be prepared. 

An injurious factor affecting the seeds of Phaseolus vulgaris soaked In 
water, P. Tiliord, C. F. Abel, and R. P. Hibbard {Mich. Acad. 8cf., Arts*, and 
Letters, Papers, ^ {liWt), pt. 1, pp. 8^5-356, Jig. J). — Seeds of P. vulgaris under 
certain conditions, as soaking in stagnant vratcr, rot without germinating. 
It is stated that bacterial products kill or weaken the embryo, and that .soaking 
alone is not the injurious factor. Disinfected beans free from organisms 
germinate as high as 87 per cent even after prolonged soaking in running 
water at 20° C. (68® F.). Disinfected clean seeds soaked under sterile condi- 
tions germinate as high as 54 per cent at the end of 48 hour.s, and are capable 
of germination after 12C hours. Di.sinfected seeds soaked in sterile distilled 
water and vigorously aerated germinated as high as 97 per cent even after 
three days under water. 

Comparative morphology of cytoplasm and chromatin, V. ,7. (7iiambf«latn 
{Bot. Oaz., 80 {J925), No. 2, pp. 203-212, pi. 1, Jigs. S). — “ It seems apparent that 
both cytoplasm and chromatin are vacuolated and of essentially the same 
structure.” 

Continuous respiration studies of dormant seeds of Xanthium, J. Ota 

{Bot, Gaz., 80 {1925), No. S, pp. 288-299, figs. 4 ). — A sludy was made of the 
respiration behavior of the upper seeds of Xaiithium during the long period 
necessary to their germination. The experiments did not run long luiough to 
indicate the natural rate of carbon lo.ss from respiration under natural condi- 
tions, Respiratory activity and catala.se activity run parallel throughout the 
period of dormancy of these seeds. 

Recent researches on root respiration: Variations in respiratory quotient 
during development [trans, title], R. Cerighelli {Rev. Gen. Bot., 87 {1925), 
Nos. 435, pp. 102-112; 4^0, pp. 157-166). — Traumatism exercises a variable 

influence on the respiratory quotient, which tends to approach unity. 

Oa 

Temperature, at least between 12 and 24° C., influences the respiratory quo- 
tient only in case the roots, which are fleshy, are rich in reserve material. The 
value of the respiratory quotient is in close relation with the quantity of 
reserve material contained in the root. At the beginning of their development 
the roots usually show a respiratory quotient less than unity. They are at 
that time poor in reserve material, which they tend to give up rapidly. Roots 
in annual piants, which are poor in reserve material, have during their whole 
development a respiratory quotient less than unity. Roots which accumulate 
reserve material show, on the contrary, at any given stage of their development 
a quotient higher than unity. 

Growth and permeability of century-old cells, D. T. MacDoxjgal {Amer. 
Nat, 60 (1926), No, 670, pp. 393-4^5, figs. 10). — ^This paper deals with propertl^ 
of parench^’-matous and medullary cells of the tree cactus (Oamegiea giganieia), 
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which may persist and show activity individually during the century or more of 
the life of the plant. 

Great numbers of parenchymatous cells of all ages are transformed into 
vascular bundles forming strands connecting with the woody cylinder. The 
estimated rate of enlargement of medullary cells is greater in the second than 
in the first half century, following the initial distention. Growth occurs within 
150 days annually. Environmental conditions are favorable to activity except 
for a few i>eriods of a few hours duration of low temperature each year, T}ie 
abundant fmntosans or mucilages diminish with age, while glucose and silica 
crystals increase. Plasmatic layers shrink and tend to granulate with age. 
Nuclei change but little. Cell walls thicken. H-ion concentration varies only 
between pH 5.8 and 5.7. Fatty substances, which are abundant in young cells, 
give place to starch. Immersion of young c-ells in acid or alkaline solutions 
increases permeability and diminishes water-holding capacity. Such immer- 
sion of old cells in graded ciaicentrations is followed by maximum swelling in 
acid solutions at pH 8.0 to 8.5, and a seeomlary maximum in alkali at pH 9.0 
to 11,0. Such nodes have l)(X‘n attributed to the influence of isoelectric regions 
of proteins in Opuntia. 

The effect of light of dilYereiit wave-lengths on the rate of reproduction 
of Volvox aureus and Closteriuni acerosum, A. B. Klitoii {New Phytol., 
{1925) y No. 8, pj) 18G-JOO, ftps. 2). — “Five colonies of V. aureus were placed 
respectively in red, green, and blue light and their rate of reproduction was 
ascertained, and five individuals of C. aceromm were treated in the same 
way. If the rate of reproduction he taken as a criterion of photosynthetic 
activity, then phot(»synthesis is a wave-length phenomenon, red being most 
efficient, blue much less so, and green inefficient.” 

Virescence in Delphinium, ll. 11. Gates and W. U. I (V)ok (New PhyloL, 
24 (1925) y No. 8, pp. 172-119, pi. 1). — A study was made of viresceiit inflorescence 
of Delphinium, which is described. This case is compared with other records 
of virescence and peloria, and particnlarly with various instances in which 
genetic experiments have been made. It is pointed out that many different 
kinds of change are included under the teiin “virescence,” and that the same 
leratological condition may appear as the result of a germinal change or as an 
externally Impressed modification. 

The mitogenetic rays, A. Gukwitcii (Hot. Gaz,, 80 (1925), No. 2, pp. 224-226, 
fiff. 1). — The author claims to have demonstrated previously the possibility of 
inducing increase of mitosis in onion root tips through the proximity of similar 
root tips over a distan<*(‘ of 2 mm. Keceiit facts are said to have confirmed the 
existence of a factor, here called mitogenetic, and to have given some idea as to 
it.s nature. 

Heteroinduet ion from a Helianthus root tij) to an onion root is said to be 
possible. The induct ion is effected through water as well as through air. No 
apparent decrease of effectiveness is caused by distance so far as tested 
(up to 38 mm.). The effects of the induction are decreased, but not suspended, 
by the interposition of a glass cover slip. A glass plate 30 a* in thickness gives 
no sensible redueton. Considerable dispersion of the assumed ray beam is said 
to be caused by the interposition of a thin layer of plant tissue (onion skin). 
The ray beam apparently does not undergo diffraction w^hen passed through a 
slit 30 n in width. Preliminary experiments with the photographic plate have 
given only negative results. 

Sexual dimorphism in Mercurialis annua [trans. title], G. Souvilije (Rev, 
G6n, Bot., $7 (1925), No, 434, pp, 49-62), — ^It Is claimed that in M, annua mor- 
phological dimorphism is evident and physiological dimorphism probable. The 
evidences are summarized. 
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Twining in darkness [trans. title], E. C. Teodoresoo (Idev. O^n. Bot„ S7 
(1925), Nos. 437, pp. 212^282, figs. U; 4S8, pp. 261-278, figs. 16; 4S9, p. S03-320, 
figs. IS; 440, pp. 360~S68, figs. 6). — Twining movement in darkness was studied 
in 14 different plants, which are dealt with separately. 

Effect of lightning on trunk of Platanus occidentalis, J. H. Schaffner 
(Bot. Oaz., 80 (1925), No. 2, pp, 226, 227, fig- D^—ln the spring of 1924 a large 
sycamore tree was struck by lightning, which removed some of the outer bark 
without visibly tearing or splitting the trunk or branches. At the opening of 
the growing period the trunk began to develop numerous buds all the way from 
the branches of the large crown to the ground, both on the lightning imths and 
on the undisturbed i>art of the bark, more than 200 twigs in all. It is thought 
that this may indicate methods of inducing active growth or rejuvenation of 
plant tissues wliich have been differentia U hI into a condition of stability. 

Bacteriophagy, H. von Pkeisz (Die fioJcteriophafne. Jena: Fincher, 

1925, pp. p/*v. S; rev. in NaUirwissensehai ten, IS (1925), No. 20, pp. 

438, 439). — This book, based principally on the author’s own researches, pre- 
sents in 14 sections the various phases of the phenomenon designated as bac- 
teriophagy. The author's conception of the assumed agent apiwirently does not 
differ greatly from that of D’llerelle (E. S. R., 48, p. (>75). 

GENETICS 

Heritable characters of maize, XXV-XXVIIl (Jour. Heredity, 17 (1926), 
Nos. 8, pp. 300^306, figs. S; .9, pp 326^329, figs. 2: 18 (192')), No /, pp. 41-41 
fig. 1 ; 17 (1926), No. 11, pp. ^^05-411. figs 4) — Four more i)arls of this series 
(E. S. R., 54, p. 629) are given. 

XXV, PiGhald seedlings, M. Demerec. — This states that piebald corn seedlings 
are characterized by the usually large, irregular, white siwts on their leaves. 
These spots may remain until maturity or disapiK^ar with age. In inheritance 
studies at Cornell TJniversity involving 6 different lines of piebald seedlings, 4 
genetically different factors for piebalds were found, Pbt pbi and PO4 ph* being 
simple Mendeliau recessives and Plh ph^ and Phi ph^ duplicate gem^s. Linkage 
tests indicated that i>iebald 1 is not linked with U r, I8u su, Lg Ig, Y y, and D d 
factors; piebald 2 and 3 arc not linked with y; and piebald 4 is not linked 
with Wx wx, 8u su, Lg lg, Y y, and Gl gl factors 

XXVI. Concave, J. B, Wentz. — A defective kernel type termed “concave” 
(cv), in this contribution from Iowa State (College, somewhat resembles sugary 
corn but is mt)re shrunken and lacks the glassy or translucent appearance of 
sugary seeds. The crown and the side of the seed as well present concave 
surfaces, and special care seems necessary in germination, (k)iicave smis were 
relatively high in sugar and low in stanb. This defective is evidently caused 
by some factor which interferes with starch formation similar to the situation in 
sugary com. Inheritance data suggested that concave is due to a single factor. 

XXVII. Colored scuttellum, G. F. Sprague. — From the ratios obtained in the 
investigations reported from the U. S. D. A. Bureau of Plant Industry it 
appeared that at least three factors are involved in the production of scutellum 
color (in Blue Flour corn) which are similar in their Interaction to the A, C, 
and R factors for aleurone color (E. S. R., 40, p. 436). At least one and pos- 
sibly two factors different from these three may also be involved in producing 
scutellum color. 

XXVIII. Barren-sterile, C. M. Woodworth. — Barren-sterile, a corn type 
found in several lines at the Illinois Experiment Station, bears no tassel and 
in most cases both cob and silk are absent. Barren-sterile plants occurring 
in selfed lines are much weaker and shorter and the stalks more slender 
than normal plants in the same lines, while in crosses between certain of 
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these lines barren-sterlles appeared with as much vegetative vigor as any 
of the normals. Plants exhibiting this type of sterility are very susceptible 
to corn smut, and the root system is very weak or poorly developed. Although • 
barren-sterile behaved as a simple Mendelian recessive, the appearance of 
intermediate types in hybrid progenies suggested that the inheritance of 
the barren-sterile condition is more complex than is indicated by the simple 
8 : 1 ratio obtained. 

Factors for color of aleurone and endosperm in maize, H. K. Hayes and 
H. E. BuEwnAKER (flour. Amcr. Soc. Agron., 18 (1926), 2Vo. .9, pp, 761-167 ). — 
Genetic studies with corn at the Minnesota Experiment Station gave results 
indicating a linkage of the Pr factor with the R factor in linkage group II. 
One of two yellow endosperm types differing from the usual yellow color 
was somewhat darker than pale yellow and the other a very pale yellow 
endosperm. The factors conditioning the development of these endosperm 
colors appeared to he located in chromosome VIII. 

A cytological study of two types of variegated pericarp in maize, F. R. 
IlANUOLPiT CNew York Cornell Hia. Mem. 102 (1926), pp. IJ/, pis. 2, figs. J ^). — - 
Study was made of the morphology of the kernel and pistil, loc'atiou of pig- 
ment, develoianent of the epidermis, and color and structure of glumes of 
si>orophytie variations in color, near self and dark crown, occurring in corn 
strains producing ears wdtli kernels having variegated or striped pericarp. 
In general the supposed morphological foundation of the hypothesis, as stated 
])y Emerson (E. S. K., 87, p. 787), that mutations occurring in ejadcnnal and 
snbopidermal tissues have produced, by causing tlie formation of pigments 
in the two distinct tissn(‘s, the dark crown anti near self types kernehs, respec- 
tively, has been found to be insecure, i. e., the color is not limited to the 
epidermis in one case and to subepidermal tissue in the other. 

Inheritance of carbohydrates and fat in crosses of dent and sweet corn, 
E. W. Lindstkom and F. GEiaiAiiOT (lonm Sta. Research Bui. 98 (1926), pp. 
257-277). — The inheritance of chemical characters in corn kernels wvas studied 
with the Fi and Fa of reciprocal hybrids between white and yellow dent and 
w'hite and yello\v sweet corns. Besides the observations noted earlier from 
other sources (E. S. R, 55, j), 520; 50, p. 29) it was noted that pollen mix- 
tures did not consistently differentiate quantitatively the carbohydrate differ- 
ences between the and genotypes borne on the same ear. While no 
consistent correlation or linkage w^as demonstrated betw^een yellow and white 
endosperm color and sugar or starch values, some evidence of a very slight 
linkage between endosperm (!olor and fat percentage was found. The inherit- 
ance of fat or oil content proved to he closely associated with the carbohydrate 
situation, high fat values being linked with high sugar iiercentage and vice 
versa. No evidence apiK'ared of a cumulative effect of any fat values, de- 
pendent on the endo,si)erm factors in the triple fusion of nuclei. 

Method now employed In testing Fi corn hybrids at the Cornell Uni- 
versity Agricultural Experiment Station, R. G. Wigu/vNS (Jour. Amcr. Soc. 
Agron,, 18 (1926), No. 9, pp. 791/-798) — Methods of tewSting Fi corn hybrids and 
of interpreting the results are outlined. 

Correlated Inheritance of quantitative and qualitative characters in oats, 
K. S. Quisenberky (West Virginia Sta. Bui. 202 (1926), pp. 55, figs. 7 ). — ^The 
inheritance of length of grain and other differential characters was studied in 
a cross between Sparrowbill and Victor oats. The Victor had a length of the 
primary grain averaging 1G.4 mm., black grain color, and open panicle, and 
each primary grain bore a rather strong, black, twisted, geniculate awn, 
Sparrowbill had a mean grain length of 11.5 mm., white grain and side panicle, 
and no or few gi^ains were awned. A sample of 10 grains selected from all 
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parts of the Victor panicle gave about as accurate measure of grain length 
for the panicle as did all of the grains therein. Grains at the panicle tip were 
’ found longer than at the base. Poor soil did not shorten grain length much, 
whereas height and yield of plant were reduced greatly, showing that grain 
length is less variable than such characters as plant yield and height. 

The Ft was intermediate for grain length, although tending to approach 
that of Victor. The variability for grain length in Fa greatly exceeded those 
for either parent, ranging between their lengths. From a total of 150 Fa families, 
two were recovered with a mean grain length as short as Sparrow bill and four 
with a mean length as long as Victor. Lines api>arently homozygous for grain 
of intermediate length were found between these two extremes. The results 
seemed explainable by assuming that the parents differ by at least three main 
factors or groups of factors for grain length. 

Color of grain was controlled by a single factor pair, black being dominant 
and panicle tyi)e by two duplicate factors, one or both present in the dominant 
condition giving open panicles.* Inheritance of awns, more complex in nature, 
could not be explained by a single factor difference. No linkage was found 
between the factor for grain color and any factors for grain length. A factor 
or group of factors for grain length seemed probably linked with each factor 
for panicle type. At least one factor for awns appeared to be linked with a 
factor or factors for grain length, and linkage also existed between a factor for 
panicle type and one for awns. Color of grain and panicle type were not 
associated, and there was little or no relation between color and iiwns. The 
data indicated a linkage group containing a factor for color and possibly one 
for awns, a second group containing a factor for panicle tyt>e and a factor or 
factor group for grain length and awns, resi)ectively, and a third group con- 
taining a factor for panicle type and a factor or factors for grain length. 

Correlated inheritance in wheat, G. Stewakt {Jour. Agf. Research 
S3 (1926)^ No. 12, pp. 1163-1102, figs. 4 ). — A varietal cross made at the Utah 
Experiment Station, Dicklow X Sevier wheat, gave rise in subse(iuent genera- 
tions to lines more compact of spike, more lax tliun the parents, outyieldiug the 
better parent, or exhibiting resistance to many forms of Puccinia graminis 
tritici. These results led to a genetic study of spike density, awns, and other 
characters in a cross between a pure line of Federation and one of Sevier wheat. 
Federation was awnless, intermediate in spike density, slightly square-headed, 
and had short culms, while Sevier was awned, slightly denser than Federation, 
not square-headed, and had long culms. The subsequent behavior into Fs is 
described. 

The Fa genotypes as classified by the Fa breeding behavior rather highly sub- 
stantiated the presence of two factors for awns, both in the same chromosome, 
with crossing-over to the extent of about 35 per cent. One major factor and a 
series of minor factors appeared to be involved in the inheritance of spike 
density in the cross. The ratio of square-headedness was found to be distinctly 
different in the two parents, and the ranges in the individual rows of parents 
and in F« progeny showed an enormous variation in this character, due to 
environment. There was definite evidence that segregation occurred as regards 
height of plant, but its nature could not be determined accurately. 

Correlation studies of F* plant characters revealed small but apparently sig- 
nificant correlations between spike density and (1) length of longest culm, (2) 
number of culms, (3) total culm length, (4) awn classes, and (5) thickness of 
neck and between awn classes and (1) length of longest culm and (2) number 
of culms. The odds were about 142 to 1 that the correlation between spike 
density and thickness of neck was nonlinear. In all other cases the rather 
small odds suggested that the other correlations reasonably approached lin- 
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earity. The rather large coefficients of correlation and correlation ratios be- 
tween sqnare-headedness and spike density did not seem of great genetic Im* 
portance, and those found between length of longest culm and (1) total culm 
length and (2) number of culms seemed physiologic rather than genetic in 
nature. The data suggested linkage between the factors for the characters of 
spike density and awn classes. 

[Anomalies in certain wheat hybrids], L. Blartnghem (BuL Soc, Bot. 
France, 12 (1926), No, S-i, pp, S41-S50, pi, 1, figs, 2 ). — Seeds of wheat obtained 
by crossing varieties of Triticum vulgare among themselves or by crossing T, 
mlgare with T, spelta showed all the regular stages usual to such crossings, 
but all crossings of such species with T. monococcum showed anomalies, which 
arc described. 

Inheritance of deformed leaves in Pharbitis nil, Y. Imai (Bot. Oaz., 80 
(1925), No. 3, pp. 216-287, fig. 1 ), — The Japanese morning-glory (P. nil) shows 
variegation (several types), deformation, and deficiency. The present account 
deals with the genetical behavior of the variegated and deficient leaves. 

Meiosis in the pollen mother cells of Oenothera biennis and Oenothera 
biennis sulfurea, R. E. (]leland (Genetics, 11 (1926), No. 2, pp, 121-162, 
figs, 4 ^), — This is a contribution from Goucher C(»llege. 

** Old-gold ” flower color, the second case of independent inheritance in 
Oenothera, G. H. Shull (Genetics, 11 (1926), No. S, pp. 201-234, pi f, fig. f).-~ 
This is a contribution from Princeton llniver.sity. 

Brittle races of Oenothera laiiiarckiana, H. de Vriks (Bot. Ga::! , 80 (1925), 
No. 3, pp, 262-275 ). — This study originated with two races, one of which (0. 
lanwrckiana similis) was found in the field at Hilversum, and the other (0. 
lamarckiana scindens) in the author's experimental garden at Amsterdam. 
The genetical constitution of the three races here studied is expressed, with 
discussion. 

Mendelian inheritance in hybrid warblers, N. Morss (Amer. Nat,, 60 
(1926), No. 669, pp. 3S4~3S7 ). — Data are presented showing that two independent 
pairs of factors are mainly responsible for the differences in color between the 
golden-winged warbler (Vermivora chrjfsoptcra) and the blue-winged warbler 
(V. pinus). Two intermediate forms. V. lawrencei and V. leucohronchialis, are 
attributed to hybridization witli segregation of the pairs so that one is dominant 
and the other recessive in these si>ecies. 

The problem of the inheritance of acquired characters in modem 
genetics, R. Blanco (FI Prohlema dc la Herencia de Jos Caracteres Adquirtdos 
en la GenHiea Moderna. Lugo, Spain: Cons. Prov. Fomento, 1925, pp, 65 ). — 
A discussion. 

A method for calculating linkage values, H. W. Alberts (Genetics, 11 
(1926), No. 3, pp. 235-248, figs. 2 ). — A constant k which shows the relation of 
observed values in linkage studies to independent inheritance is obtained in 
this contribution from the Illinois Experiment Station. When fc=10, inde- 
pendent inheritance is indicated; when fc=more than 10 but less than Ifl, 
coupling; when fc=less than 10 but more than 8, repulsion; and when /^=less 
than 8, some factor other than chance resulting in marked deviations from 
theoretical ratios. Formulas given show the interrelations of members of 
theoretical gametic and zygotic series, the relationship between the extreme 
terms and middle terms of a distribution Is shown, and formulas and tables 
for determining the percentage of crossing over are presented. 

A case of sex-linked balanced lethal factors in Drosophila melanogaster 
rtrans. title], N. W. Timof£:eff-Ressovskt (Ztschr. Wiss. Biol, AM. D, Arch, 
Fntwickl Mech. Organ., 101 (1926), No. 4, PP- 651-611).— A female which was 
heterozygous for a sex-linked character described as abnormal abdomen was 
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found to have produced offspring in which the females were much In excess 
of the males, the ratio being 24 : 1. A genetic analysis of the X chromosomes 
of this female showed that one chromosome contained a lethal factor T, while 
the other contained a second lethal factor l\ The appearance of such a female 
was only possible if a female heterozygous for the h'thal factor f was mated 
with a male having an abnormal abdomen and whose X chi'omosome also 
contained a gene for the lethal factor l\ 

Hybrid vigor and tumors in mice, D. F. Jones (Amer, Nat,, 60 (1926), 
No. 670, pp. 482-Ji84)* — ^The author discusses hybrid vigor and concludes that 
it is due to the accumulation of numerous dominant factors as distinct from 
Castle’s suggestion (E. S. R., 55, p. 684) that it may be due to a physiological 
stimulus resulting from the interaction of dilferent genetic factors. 

The activity of disidaced testes and its bearing on the problem of the 
function of the scrotum, C. R. Mooke (Amcr. Jour. Physiol., 77 (1926), No. 1, 
pp. 59-68, figs. 2). — Testes of tlie rat and guinea pig transplanted to a sub- 
cutaneous position continiK'd their spormatogenetic function for from 3 to 9 
months, though spermatozoa were not formed. Similar testicles located in 
the abdomen sliowed no activity of the germinal epithelium. The lower tem- 
perature under the skin is assumed to Im‘ more nearly like that of the scrotum. 

These investigations wen* condn(‘ted at the University of Chicago and 
furnished evidence in support of the hypothesis of the temperature-regulating 
function of the scrotum (E. S. R., 53, p. 428). 

The relation of the scrotum to germ cell differentiation in gonad grafts 
in the guinea pig, C. R. Moore (Amer. Nat., 60 (1926). No. 669. pp. S24-33S, 
fig. 1). — In continuing the studies of tl»e temperature-regulating function of the 
scrotum at the University of Chicago, referred to above, a testicle from a 
14-day-old male guin(‘a i»ig grafted in the scrotum of a 60-day-old male guinea 
pig was found to show all grades of the six^rmatogeiietic cycle, including the 
presence of spermatozoa, when removed 5.5 months after the operation. Sub- 
cutaneous or intrap('ritoneal grafts showed some activity but never the pres- 
ence of spermatozoa. 

Ovarian grafts in the scrotum of rats or guinea pigs did not show any 
effects which could be attributed to the lower scrotal temperature. 

The injection of testis material into the rat and its effect on spermato- 
genesis, W. J. Quick (A)ner. Jour. Physiol., 77 (1926), No. 1, pp. 5t-58). — Sub- 
cutaneous or intraperitoneal injections of suspensions of spermatozoa or 
macerated testis material repeated for from 1 to 5 times have had no apparent 
effect on the production of normal si>ermatozoa in the 13 male rats so injected 
in experiments at the University of Chicago. Two of the males were not mated 
after the treatment, but 9 of the other 11 produced litters. Cysts present in 
some of the injected males as a result of the treatment tended to cause mechani- 
cal displacement of the testes, which resulted in degeneration. 

The duration of the potency of the spermatozoa of mammals in the 
epididymis removed from the organism [trans. title], M. E. Iwanow (Compt. 
Rend, Acad. 8ci. [Paris], 183 (1926), No. 3, pp. 456-458). — Preliminary experi- 
ments have shown that the motility of spermatozoa could be conserved for 
several days, and even weeks, in certain cases when preserved in the epididymis 
removed from the animal, but when such sperms wore used for the purpose of 
artificial insemination the results with rabbits and guinea pigs were negative 
in 1924. During 1925 some success was obtained, and in 1926 with the im- 
proved methods of technique fertilization occurred with sperms preserved in 
the epididymis for 7 days in a rabbit and 8 days in a guinea pig. 
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The relation of the male to the hatchability of hens’ eggs, F. A, Hays 
(Science^ 64 (1926), No, 1660^ p, 408). — ^Data are presented from the Massachu- 
setts Experiment Station showing that almost no eggs hatched which were 
produced by 7 Rhode Island Red pullets when mated to the same cockerel, 
though many were fertile. When the same birds were mated to another cock- 
erel in a second year the hatching percentages of fertile eggs varied from 0 to 
82 per cent. It is pointed out that physical characters of the eggs appear to be 
of less importance in relation to the hatchahility of fertile hens’ eggs than the 
genetic make-up of the hen laying the egg or the male fertilizing the eggs. 

FIELD CROPS 

[Field crops work at the Georgia Coastal Plain Station, 1935], S. H. 

Stake (Georgia Coantal Plain Sta. Bui. 6 (1026), pp. 8-21, 2S-40, 44-46, 53-56, 
figs. 8 ). — Varieties outstanding over periods in (‘ontinued comparisons (E. S. R., 
54, p. 150) included Georgia Red wheat, Hundred Bushel oats, Abrnzzl and 
South Georgia rye, strains of Toole and Cleveland, Lightning Express, Cook, 
and Dixie Triumph cotton. Whatley and Hastings Prolific corn, North Carolina 
peanuts, Otootaii and Laredo soy beans, Iron and Brabliam cow]X'as, barnyard 
millet, Tracy Early Black velvet hean, Austrian winter field pea, Monanthos, 
hairy, and purple v(‘tch, Tiflon hiir clover, Red Bliss ix)tatoes, McMillan Cluster, 
Hardshell, and Southern Queen sweet potatoes (for aero yields), and Yellow 
Prior tobacco. The yields of hay mixtures and the merits of miscellaneous 
legumes and grasses are S(‘l forth. Combination of the three was superior to 
seeding eitluT cariH‘t grass, Dallis grass, or lesi>edeza alone for pasture. 

October 15 to November 1 apix'ared to he the oi>timuin period for seeding 
small grains, with a 6-pk. rate for wlu'at. Fertilizer tests suggested for oats 
400 Ihs. of aeid phosphate, 100 lbs. of scxlium nitrate or its equivalent, applied 
as top-dre.ssing, and 50 lbs. of potassium chloride or its equivalent. 

E'er cotton on typical Tifton sandy loam a 0-5-5 fertilizer is indicated, with 
a slight iiKTC'ase in nitrogen and potash on lighter soils. On good soils 800 to 
1,000 lbs. per acre seemed desirable, and quickly available sources of nitrogen 
were preferred. Top-dressing tests reeomuumd lOf) to 125 lbs. of sodium nitrate 
or its tMiuivalent in animoniuin sulfate applied at chopping. Spacing tests sug- 
gest 2 stalks [K^r hill 12 to 15 in. in 3 5-ft. rows for good results. Liming 

was not economical, whenais greem manure in combination with a complete 
fertilizer gave good results with both cotton and corn. 

A 10-2-4 fertilizer was the best combination used for corn on Tifton sandy 
loam, with slight increases indicated for lighter soils. The fertilizer should be 
applied at planting on average soils. The type of husk seemed tlie major factor 
in weevil damage, a husk of fine texture which fits closely and extends well 
over the tip repelling the weevil markedly. 

Fertilizer tests with peanuts recommend from 10 to 12 per cent of phosphoric 
acid, 2 to 3 of ammonia, and 2 to 4 per cent of potash, together with lime. 
Spacings of from 6 to 7 in. are indicated. In 1024 and 1925 no benefit accrued 
from the use of hulled nuts. 

Commercial varieties of sweet potatoes fluctuated less in yield with extremes 
in seasonal conditions (rainfall) than did productive noncommercial sorts. 
April planting, late harvesting, and spacings between 8 and 20 in. in 3.5-ft. rows 
gave highest yields, and best results were also had from 8-6-2, 8 4 -4, and 8-2-6 
fertilizers, with from 600 to 800 lbs. the most profitable acre rate. Source of 
seed stock, northern- or southern-grown, seemed to influence yields little. Data 
for 4 years showed the average percentage of rot in storage of 16 varieties to 
42418—27 3 
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range from 6 to 43 per cent. Boots from well balanced fertiliser formulas have 
sbown tbe least rot. 

Experimental results with potatoes suggest planting March 16 to April 1 
and using an 8 -4- 4 fertilizer at from 1,000 to 1,200 lbs. per acre. Overhead 
irrigation used less water and gave more marketable tubers than subirrigation. 
Both surpassed unirrigated potatoes. 

Further tests continued to recommend not less than 1,000 lbs. per acre of an 
8-3-6 fertilizer for tobacco, and a small addition of manure gave decided 
benefits. The nitrogen should be equally from organic and inorganic sources. 

[Field crops experiments at the Crookston, Minn., Substation, 1925], 
C. G. Selvig {Minnesota Sta., Crooki<ton l;^ul)8ta. Rpt. 1925^ pp. 6~8, 15-33, 34-36, 
45-51, 52-56, 72-76, 77-80, figs. 2). — Experiments with field crops (E. S. R., 55, 
p. 332) reported on comprised variety tests with spring and winter wheat, com, 
oats, barley, rye, flax, alfalfa, sw(‘Ot clover alone and with nurse crops, soy 
beans, potatoes, mangels, sugar beets, and animal hay crops ; seeding tests with 
wheat and rye; trials of wheai-flax and oats-flax mixtures; studies on the 
longevity of scarified and unscarifled seed of alfalfa and sweet clover; soil 
preparation, seed selection, varietal and sc‘ed si<K‘k, manuring and fertilizer 
tests, and experiments on the utilization of sweet clover and straw on i>otatoes; 
fertilizer, depth of plowing, date of planting, and si>acing tests with sugar 
beets ; and crop rotations. Agronomic information and the susceptibility to 
rust, scab, and glume spot are recorded for a number of wheat varieties and 
hybrids. Variety and fertilizer trials at Mahnomen and Gary are summarized, 
and an article entitled Potato Culture and Fertility Practic^es In the Red R*ver 
Valley, by T. M. McCall, is api>endod. 

[Field crops experiments at the Morris, Minn., Substation, 1925], P. E. 
Millkb (Minnesota Sta., Morris 8ivbsta. Rpt. 1025, pp. 23-38). — Experimental 
work (E. S. R., 65, p, 735) reported on in these pages includes variety testa 
with spring and winter wheat, oats, barley, rye, corn, flax, soy beans, field 
beans, alfalfa, and potatoes; trials of mixtures of flax with wheat and oats; 
and crop rotations 

[Field crops work at the Porto Rico Insular Station], F. A. L6rF:z 
DomInguez, a. II, Rosenfed, L. A. Sekuano, P. Osuna, and R. FernAndez 
OABcfA (Porto Rico Dept. Agr, and Labor 8ta. Ann. Rpt., 1925, pp. 24-^8, 29-SI, 
35, 36, 42, 45, 49-59, 70-74, 85-87, 88-96, 110-112, 114; also in Spanish ed., 
pp. 26-30, 31-33, 38, 39, 45, 46, 52-64, 74-77, 89, 90, 92-100, 115-118, 119).— 
Experiments with sugar cane during the period of the report included trials 
of varieties and seedlings, comparisons for resistance to mosaic, fertilizer tests, 
breeding work, and a test of the effect of pruning the growing tip. Comment 
Is made on a yellow striped sport of D. 1135 and adventitious buds of P. R. 
417 and on production of seed (cuttings) by differtmt varieties. Special activi- 
ties by Rosenfeld included studies of varieties and seedlings, comparisons of 
the better varieties, reports on the Java P. O. J. canes (E. 8. R., 54, p. 133) 
and on B. H. 10(12) and S. (1 12(4) canes (E. S. R., 55, p. 232), a study 
of the sugar industry in Vieques Island, and an investigation of the declining 
productivity of the older varieties in Louisiana and their replacement by 
P. O. J. 234. 

Sugar cane fertilized with filter press mud produced 12.6 tons per acre;, 
while untreated cane averaged 6.3 tons. In a test of the effect of nutrients on 
the rate of maturity of Uba cane, cane from unfertilized plats gave juices with 
the highest purities, and of the fertilized canes those treated with potash 
gave Juices with higher purity than when no potash was used. The purity 
was in proportion to the potash applioation. Although as much as 0.25 i>er 
cent sodium chloride on the weight of dry soil was used on marsh-land soil, 
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no bad effect could be detected on siigar-eane plants. Analyses showed that for 
each ton of “ Rayada ” cane on a virgin alluvial soil there was removed 2.47 
lbs. of ammonia, 0.93 of phosphoric acid, 5.93 of potash, and 0.9 lb. of lime. 
Varieties in gi-eatest demand iiicluded B. H. 10(12), S. C. 12(4), P. R. 329, 
F. C. 806, P. R, 328, D. 117, and D. 1135. 

Varietal trials were also made with cowi>e{is, yautia, tania, miscellaneous 
legumes, and forage grasses. The characteristics of the vines, flowers, and 
roots, and the yields are tabulated for 224 varieties of sweet p<jtatoes. 

[Field crops experiments in South Carolina] (8owt/^ Carolina Sta. Rpt. 
{1926), pp. 69-77, figs. 5). — Further studies (F. S. R., 54, p. 635) reported on 
from the station and substations included variety trials with corn, sweet pota- 
toes, and peanuts, fertilizer tests with corn, oats, potatoes, and sweet potatoes, 
source of seed trials with potatoes, topiflng tests with tobacco, trials of legumes 
and cover crops, i)asture studies, and crop rotations. 

[Agronomic experiments in IJtahJ, (L Stfwart, A. F. Bracken, D. W, 
Pittman, J. W. Carlson, and R. J. Becraft {Utah l^ta. But. 198 {1926), pp. 
20-22, 23, 2J/, 25, 20, 28-31, 6*^, 05). — The outstanding results in varietal trials 
with spring and winter wheat, corn, and barley ; a barnyard manure, green 
manure, and stubble disposal test with wheat ; breeding work with wheat and 
potatoes ; a test of time of plowing and manuring silage corn ; irrigation tests 
with alfalfa, sugar lu'C'ts, potato(‘s, fleid peas, and wheat; trials of forage and 
catch crops; seed production studies with alfalfa; control work with wild 
morning glory; and range roscc'ding tests are noted as heretofore (E. S. R., 52, 
p. 732). 

No difference was obstowed betvv'('en yields from fall and early spring plowing, 
whereas later spring plowhigs showed marked deeiT'ases. Seven to 8 in. seemed 
to he the d(>pth for rnaximiim net returns. Alt('rnate fallow^ and crop appeared 
to bo the safest and most etlituent practice in eonipurisori with continuous crop- 
ping, 2 eroi)s and 1 fallow, and 1 crop with 2 ytairs of fallow. 

Seeding tests with Turkey wheat indicated not less than 5 pk. ix?r acre not 
later than October. Ordinary drilling T in. ai)art gave higher wheat yields 
than where the rows w^ore spaced further apart, and in most cases cultivation 
decreased yields. When wheat was cut as soon as rii>e and at 10-day intervals 
over 2 months, the weight i)er bushel dropped from 61 to 57 lbs. but no change 
took place in the gluten content, loaf volume, and quality of bread from the 
delayed cuttings. 

[Field crops investigations in Washington], E. G. ScHAFEji et al. {Wash- 
ington Col Sta. Bui 208 {1920), pp. 23-25, 20, SO, 31, JfO, kh-hO, >}8, //.9, 50-53, 
57, 58, 59, 60, 61). — O.ontinued experimental activities (E. S. R., 54, p. 827) 
reported on from the station and substations embraced variety tests with win- 
ter and spring wheat, corn, oats, barley, rye, flax, alfalfa, sweet clover, and 
sweet potatoes; seeding tests with wheat and potatoes; breeding work with 
wheat, oats, and potatoes ; weed control studies : t( sts of cover crops ; and 
rotations. 

The total yield of gi*ain during equal jKjriods was greater in rotations in 
which field peas replaced summer fallow. Wheat e.fter i)eas yielded less than 
wheat following good summer fallow but more than after corn or sunflowers. 
Field peas after wheat in different rotations averaged 22.7 bn., while spring 
wheat following wheat in rotations averaged 21.9 bu. Spring wheal and oats 
and field peas gave much higher yields after fallow than after corn or wheat 
at Waterville. 

From 40 to 45 cultivations with the knife of the weeder set 3 to 5 in. deep 
were required during the growing season to keep bindweed or wild morning 
glory below the surface. After 2 years of such cultivation about nine-tenths 
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of the original Infested area was free from the weed. Eesults on the Irrigation 
Suhstation deraonstrateil that the chief value of corn cultivation on the line 
sandy loam soils of central Washington is in weed eradication. 

Four winter wheat varieties seeded on three dates on early and late fallow 
and on alfalfa sotl gave indications that under the same date of seeding the 
variety producing the best yield or (luality for conditions of early suinmei 
fallow may not be the best adapted to land summer fallowed late or where 
legumes are grown in rotation, nor may that same variety excel if the seeding 
date be changed. Spring and winter wheats were found of equal merit at the 
Adams Substation 'when the winter wheat did not complete emergence until 
spring and the spring wheat had b. c n seeded early. An experiment on seed- 
bed cultivation at planting of spring wheat showed that the use of a harrow 
following a drill may add to the fields, and that the use of individual press 
wheels following a hoe drill can he substituted for the harrow without sacri- 
ficing yield. The use of jiress w heeds is recommended for light soils subject 
to di'ifting. Harrowing winter wheat in the spring resulted in decreased 
stands and y.eld at the Water villo Substation. 

Alfalfa and sweet clover sc'eded on ground cropped the previous year were 
unsatisfactory at Waterville, but seeded after a year of clean fallow theji 
provided a limited green pa'^Uire in summer after the small grains dried up 
Neither has yielded as much hay as the small grains. Biennial white was 
superior to biennial ycdlow sweet clover on the Irrigation Biihstatioii in carry- 
ing capacity of dairy cattle and sheep. Sheep found them equally palatable 

Close spacing of potato seed in the row gave the highest total yield and 
the most No, 1 tubers at the Irrigation Substation. Larger yields were ob- 
tained with increased application of water with:n the limits of the amounts 
used. Where water was applied according to the growth stage of potatoes 
the highest yields 'w^ere obtained with enough water to maintain vigorous 
growth until blossom bud formation was evKhmt, after which a more abundant 
supply was uniformly maintained until th(‘ tubers were ready to begin ripening. 

Germination of seven legume crops was decidedly higher under two thirds 
shade and one-third shade than in the open, apparently because surface mois- 
ture was maintained better under shade. However, all except spring vetch 
developed much more rapidly in the open. Designating the average growth 
of the crops in full sun by 100, the growth under one- third shade would be 
80.5 and under two-thirds 48.9 Alfalfa seemed more sensitive to shade than 
Hubam or sweet clover. 

[Agronomic wx>rk in Wyoming ( {Wyoming ^ta, Rpt. 1926, pp, 162, 103, 
179), — Varietal leaders in continued comparisons (E. S. II., 54, p. 738) embraced 
Marquis, Red Bob, Kubanka, and Dicklow wheat, Markton and logren oats, 
and California Feed, IlannclK ii, and Charlottetown barley. Exceptional yields 
were obtained from a strain of Red McClure and a strain of Pearl potatoes. 
A rotation consisting of four years of alfalfa and two of crops seemed superior 
to a shorter sequence. In tests at Archer, in cooperation with the U. S. Depart- 
ment of Agriculture, use of the furrow drill resulted in a 20 per cent increase 
In the winter wheat yield, and together with late spring fallow, increased 
yields over 30 per cent in comparison with the common drill. 

Boot nodule bacteria of Leguminosae, E. B. Fbed, A. L. Whiting, and E. G. 
Hastings (Wisconsin 8ta. Research Bui. 72 (1926), pp. 43, pis. 15, figs. 6).— 
Investigations dealing with laboratory study of the root nodule bacteria of 
legumes and of growth conditions for cultures to prove effective in the field 
under favorable conditions and with field conditions influencing the bacteria 
in their relation to the host plant have been extensively noted from other 
sources. Experiments on factors influencing the entrance of the bacteria Into 
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the plant conceraed the rate of movement of nodule bacteria In the soil, effect 
of ground water on such movement, nitrates in plant tissue, and the influence 
of nitrates, moisture, temperature, reaction, and germinating seed on nodule 
bacteria. The effect of nodule bacteria on the host plant was shown by com- 
parisons of nitrogen flxation with strains of alfalfa bacteria and soy bean 
bacteria and by tests of the effects of inoculation on yield and nitrogen content 
of alfalfa and soy beans, on the balance of nitrogen in the soil, and on the 
quality, yield, and pod production of ix'as, and of the relation of process to 
distribution of disease. Studies around the h.uteri<l life in the soil in the 
absence of the host plant had to do with the loiigevily of bacteria in sterilized 
and unsterilized soil, influence of nitrates and carbonates, and nitrogen assim- 
ilation. Idiscelianeous experiments iiivolve{l the effect of freezing on nodule 
bacteria, distribution of nodule bacteria in manure, and the effect of inoculated 
and uninoculated legumes on subse(jueJit cro}>- of noulegiunes. 

Winter liardiiricss in alfalfa varieties, F. H. SiiaxMETZ (Minnesota Sta. 
Tech. Bui. SS (//126‘), pp. 3.1, 6 ). — The relative winter liardiness of Grimm 

and Ivansas-growTi (‘oiniiion alfalfa was stmlic'd by using several available 
methods in an endeavor to ascertain ready means for distinguishing hanly aJid 
nonhardy types. 

Alfalfa plants s('eincd to have no autonomous lest periods, as plants came into 
activ(» growth wltliin 3 days when brought into the greenhouse during every 
month in whVh gro^Ath was not iM^sihie in the tkdd. The plants appeared 
to b(‘ forced into ina(‘tivity by unfavorable environmental conditions. The 
vnrieiies studied have a cialical period during (airly spring when the snow 
(lisat>iK*ars and tlu^ soil thaws Re.sistance to cold secmied to increase in the 
robts of both varieties as winter approac^hes and to disapiiear with the coming 
of spring. TcnniK'ra lures at the soil 'urfa(*e lumeath the snow indicated that 
the snow amply protc'cts alfalta iilaiits against killing by low temperatures. 
Fi’eezing injury result(‘d in the d(‘struction of tlie (H'lilral portion of the root, 
leavitiii it siis{'eptih'e to infeidion by decay organisms. The crown buds are 
(wideiitly hardier than the root tissuc^s just below them. 

The thermoelectric method used in determining the freezing iK)int of root 
tissues was rapid but in geinu-al did not seem rmiabh* for differentiating be- 
tween hardy and nonhardy varieties No absolute correlation was found be- 
tw(‘en the degro(‘ of freezing ixiint deinession and resistance to killing by freez- 
ing. Physical (h'terminatioiis uiMUi .sap exprt^ssed from the roots showed that 
the (]uantity of press juice obtained from 100 gm. of material at the respective 
pressures bears no ai>parent relation to the ImrdiiK'ss of varieties. While vis- 
cosity was relati'd to total solids in the saii. neither appeared to be connected 
with hardiness. 

The alfalfa root seems t(» fim(*tion as a storage structure for carbohydrates 
and possibly for small amounts of protein reserves. There apix'ars to be a 
Iransfornmtioii of standi into sugar during the late autumn and early winter 
and apparently a partial reconversion in early spring, in accordance with the 
priiK’iple (»f Fischer. The Grimm was found to have imvre sugar, expressed in 
terms of total carbohydrates, than the Kansas-grown common. Gonsidering 
that sugar acts as a prot(‘ctive colloid, Grimm appeared to have an advantage. 
No aiiparent quantitative relation existed between pentosan content and hardi- 
ness. The amino -nitrogen fluctuations did not indicate that iiroteiii cleavage 
is important in protecting proteins against iirecipitatiori. 

As positive measures of differences between varieties studied, the freezing of 
potted plants or roots removed from the soil was found the most practical and 
reliable method. 
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Irrigated alfalfa ia Waslilngtoa, H. P. Singuiton {Wmhington Col. Bta. 
SvJL. W9 (1926), pp. 15, flgB. 5).— Varietal trials at the Irrigation Substation at 
Prosser, Wash.^ showed northern-grown strains of common alfalfa to average 
higher in yields than Grimm and Mher variegated strains as a group. The 
latter seem better adapted for localities where the former winterkill. Turkestan 
and the nonhardy Peruvian gave lower yields. Considering yield and quality, 
cutting test results recommend cutting alfalfa when one-half in bloom. 

Bean growing in northern Idaho, eastern Washington, and eastern 
Oregon, B. Hunter (C7. B. Dept. Agr., Fanners' Bui. 1509 {1921), pp. 
figB. i ). — This is a further revision of and supersedes Farmers’ Bulletin 907 
(E. S. R., 38, p. 434). It indicates suitable districts, favorable factors and 
advantages in bean production, describes cultural methods and field practices, 
and discusses varieties, improvement, marketing the crop, by-products, and 
production in competing areas. 

Bed clover experiments, T. K. Wolfe and M. S. Kirrs (Virginia Bta. Bui. 
252 (1926), pp. 2i, figs. VI) • — Experiments in c()oi>eralion witli the U. S. Depart- 
ment of Agriculture were concerned with the hay yiehls and anthracnose re- 
sistance of red clover fjorn different sources. Ihe extent of red clover seed 
production in Virginia is described, with notes on a method for removing buck- 
horn plantain from red clover seed and on substitutes for red clover. 

Pall and spring soedings of red clover from domestic and foreign sources 
agreed with results obtained elsewhere in showing that anthracnose infection 
is often less and the yields larger from fall than from spring seeding. Anthrac- 
nose api)carcd to lie one of the chief reasons for death of spring-S(H‘ded clover 
during the following summer. Trials at the station and at Arlington, Va., 
showed the sources of red clover most resistant to anthrainost' to include 
Tennessee (disease-resistant), Virginia, Maryland, Ohio, and Michigan, and 
these are indicated as best for the Virginia farmer. If foreign-grown seed 
must be used, the tests indicalo that sc‘t‘d iroin Ohile, France, and nortli 
EuroiK^an countries are best for Virginia conditions. 

[Cotton investigations in South Carolina] (Boutli Carolina Bia Rpi. 1926, 
pp. 10-17, 19, W, 42, }J, 44 ^ — The continuation of previously noted 

experiments (E. S. li., 54, p. 630) is reported on. 

The differences noted in the resistance of the bolls of the Humco Cleveland, 
Dixie Triumph, and Weblier varieties to needle puncture were found to be 
closely correlated with resistance to puncture by the boll weevil. As a rule, 
their bolls increased in hardia'.ss from day to day until from 3 to 4 weeks 
old, after wdiich there was relatively little change in resistaiuv to puncture. 
Preliminary indications are that hardness of the bolls is inllueiiced by fer- 
tility conditions. Low fertility seemed to cause earlier hardening, especially 
for early-seasoii bolls, whereas bolls developing from blooms after .July 20 
hardened as rapidly under high fertility conditions as on poorer soil. Soil 
moisture, air humidity, and temi>erature also seemc^d to have direct bearing 
on these qualities. Additional fruiting studies resulted similarly to those 
recorded earlier. Irrigation and shading of cotton gave indications that soil 
moisture is the most important factor in varying the length of the boll period 
of cotton, the period being curtailed by shortage of soil moisture. 

In spacing experiments involving Cleveland, Dixie Triumph, and Carolina 
Foster the increased earliness due to close spacing was found about equal 
in the varieties, although they differed somewhat in their growth habits. The 
difference in earliness was also apparent in the acre yields of seed cotton. 
The maximum yields in practically every case wore produced with 6-in. spacing, 
although yields from 6-, 9-, and 12-in. spacing differed little. Very little 
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weerll damage was observed on any plat. The 0- to 12-in. spaclngs gave 
similar yields whether two presquare poison applications were made or 
poison was applied as seemed necessary. In further hill-spacing tests an 
increase in earliness and generally an increased yield came from a larger 
number of plants per hill. Continued recommendations are tliat cotton should 
be spaced to average about 1 stalk every 6 in. in the 4-ft. row, providing for 
about 21. OCX) plants per acre. On the average, higher yields may be had from 
plantings at Florence between April 1 to 15 if conditions favor germination 
then. 

Cleveland, Humco Cleveland, and Coker Cleveland 5 yielded highest on 
dusted plats and Coker Delta led the varieties given only two applications 
of poison. Piedmont Cleveland, Lone Star, Okra Leaf Acala, Miller, and 
Trice yielded high in adaptation tests, and Dixie Triumph was foremost in 
the wilt resistance trial on badly infected soil. 

Spinning tests in cooperation with the U. S. Department of Agriculture 
indicated that cotton grown at the station and at other ix)ints in the State in 
1925 produced lint of rather high spinning quality in spite of unfavorable 
seasonal conditioiis. While the staple in some cases was a little shorter than 
normally produced by the varieties the spinning qualhy was good for the 
length of staple. 

In accord with previous results on the time of applying nitrogenaiis fertilizers 
tlie greatest yield increase occurred where 50 lbs. of .sodium nitrate was sup- 
plied at chopping and 50 lbs, when the first squares formed. Addition of 100 
lbs. of sodium nitrate when the first squares began to form was next in effec- 
tiveness. The fertilizer experiments as a whole reeommend for cotton in the 
Coastal Plain of South Carolina 600 to 800 lbs. per acre of fertilizer containing 
9 to 12 per cent of acid pliosphate, 3 to 5 of ammonia, and 3 to 4 of i)otash, 
with 150 Ihs. of sodium nitrate or 110 lbs. of ammonium sulfate as a side 
application. For tlie Piedmont GOO to 800 lbs. of fertilizer analyzing 10 to 12 
per cent phosphoric acid, 3 to 5 of ammonia, and 2 to 3 ix^r cent of potash is 
indicated with the same top dres.sing as for Coastal Plain soils. Cover crop 
exi>eriments indicated that land can be rapidly improved and planted to cotton 
each year provided a good cover crop of rye or vetch is produced each winter 
and turned under. Where rotation is practiced and a legume follows small 
grain the land is iinprov(»d more rapidly. 

Growth and development of cotton plants at Greenville, Tex., H. C. 
McNamara, J. W. Hubbard, and It. K. F>eckett {U. S. Dept, Apr., Dept. Circ. 
IfOl (1921), pp. IS ).- — The growth and behavior of the cotton plant was observed 
under various cultural methods as affected by environmental conditions at 
Greenville. Tex. The effect of different planting dates at weekly and longer 
intervals and spacing 12 in. and unthiiined upon the normal rate and sequence of 
production and the growth and development of fiuiiting parts was studied with 
Lone Star cotton. Comparative studies on growth and development were also 
made with Kasch, Mebane Latest Improved, Kowden, Truitt, Lone Star, Acala, 
and Kekchi. 

Flowers appeared in ascending series along the main axis of the plant al>out 
three times as fast as in a horizontal seri(^ along the fruiting branches. The 
intervals between the appearance of flowers on the first nodes of successive 
fruiting branches averaged 2.4 days and between the appearance of successive 
flowers on the fruiting brandies of the same plants 6.2 days. The germination 
and early growth of seedlings were more rapid in the late plantings. The 
period from planting to appearance of the first square ranged from 58 days on 
an April 2 planting to 19 days for plantings made July 24 and August 15. The 
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interval between ai^arance of successive fruiting branches was little affected 
by the planting date. For 192a the means ranged from 2.28 to 2.93 days. In 
1924 there was a slight tendency for the intervals between the appearance of 
successive fruiting branches to be longer on closer si>acings. The intervals 
between the appearance of successive squares on fruiting branches were very 
irregular without significant differences between the different i>l anting dates. 
The intervals between the appearance of successive squares on fruiting branches 
were longer in unthlnned rows than in 12'in. spaciiigs of each planting date. 

The rate of square produilion api>eared to be directly related to the vegetative 
vigor of the plants and not necessarily affected by the advance of the season. 
Long intervals between the api)ea ranee of squares may occur at any time during 
adverse weather conditions or when the ])lants are reaching maturity or bear- 
ing a heavy crop of Ixdls. Tlie square period, the time from the apix^arance of 
a square until it ilowers, tended to shorten on later plantings and was longer 
on unthinned cotton than on 12-in spacing The lengthening of the square period 
on the outer nodes of the branches apiK^ared to be definitely related to the i>osi- 
tion on the plant or the slowing up of plant growth during the late season. 

The maturation period of bolls was affected little by the planting date, length- 
ened with advance of season, and was also somewhat longer in unthinnod rows, 
especially where the stand was very thick, than in 12-iii. si>acing. The i>eriod 
from planting to maturity was much longer on the earlier plantings, but most 
of this was in the seedling stage before the api>earaiice of the first scpiare. 

No significant differences were found in the rate of growth and development 
of fruiting i>arts between any of the varieties studied when planted on the 
same date and subject to the same cultural treatment and weather conditions. 
No relation was shown betwmi the number of locks i)er boll and the maturation 
period, the 4-lock and 5-lock bolls opening together in each variety. 

The use of first generation crosses and otlier methods for improving 
southern varieties of corn, H. B. Bkown {M issis8ii>i)i i^ta. liul. 
pp. 31, figs, Jf ). — The merits of stweral methods of corn iinprov(anent are dis- 
cussed, with summaries of experiments in\o!ving them at the station. 

Mass selection, which lias brought forth good varieties, apjK^ars useful in 
maintaining their good qualities. Various m(Klifications of the ear-to-row 
method during K> years’ tests did not result hi significant gains. Crossing 
exi>erlments during 9 years indicated tliat Fi crosses of corn varieties, such as 
are grown in Mississippi and other southeastern States, will outyield the aver- 
age of their jmreiits. In a few eases the better yielding jiarent Avas surx>assed. 
The gain of the Fi crosses over the better iiareiit was so slight that their use 
.seemed hardly practicable. When plats of pure white and pure yellow com 
were grown adjacent the data showed that there is considerable crossing be- 
tween adjoining rows, but with seimratioii the iK?r(‘entage falls rapidly. Selfed 
strains of southern corn varieties exhibited reduction in vigor, stalk size, and 
yields, and various abnormalities. Certain trial crosses betwetm strains inbred 
for from one to three years yielded less than the original parent strains, while 
others made considerable gain.'^. 

The oat crop, C. A. Mooers {Tennessee Sta. Bui, 133 {1926), pp. 11, figs, 1 ). — 
Falbsown or winter oats matured earlier and outyielded spring oats during 
a 10 years’ test at the station, although spring oats fit better into the average 
cropping system. Fulghum as a spring oats decidedly surpassed Burt, and 
Kanota, a strain of Fulghum, seemed desirable in Tennessee. Fulghum is 
not recommended for fall seeding in the State. In prolonged trials at Knox- 
ville and Jackson, Culberson oats was found 10 days earlier, less apt to lodge, 
and to yield equally with Virginia Gray Turf oats on good land. Comparisons 
of Tennessee, Texas, and Arkansas grown set^d from the same original Bed 
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Rust Proof strain did not reveal significant differences, except that contami- 
nation with smut reduced the yields from the Arkansas-grown seed. 

Early March seemed to be the optimum time for seeding spring oats at 
the station and after March 15 on the Cumberland plateau and similar eleva- 
tions. September was the best month for planting winter oats at the station 
and October at Jackson. For favorable conditions at Jackson 1 bn. of seed 
per acre sufficed for winter oats, 1.5 to 2 bu. being suggested for average or 
adverse conditions. 

The merits of alfalfa, clover, grass, vetch, and rape seeded with winter and 
spring oats are shown, and fertilizers are indicated for oats under different 
regional and cultural conditions. 

Experiments with certified Irish Cobbler potatoes, A. M. Musser (South 
Carolina Sta. Buh 232 (1926), pp. 20, figs. If ). — In comparisons during 4 years 
certified i>otato seed averaged 57.1 bhls. per acre and noncertified 4fi.9 

bbls. Certified seed generally excelled in the production of No. 1 tubers, stands, 
and comparative freedom from disease. Seed from Wisconsin and Vermont 
produ(*ed the highest average yields at the station, Florence, and Summerville 
for s()iir(*es tested 5 years, and Mielngan seed led the sources tested 4 years. 
Tests with stored seed suggested that with proi>cr storage conditions seed stored 
from season to season might yield about as well as northern-grown seed for 
the first year, Siibse<juonU.v the crop from stored seed might mature a few 
days later than that from northern seed. 

Rules for seed testing (ll. 8. Dept. Agr., Dept. Circ. If06 (1927), pp. IS ). — 
These rules, udoided by the Association of Ofli<*ial Seed Analysts of North 
Amonea in August, 11)2(1, outline procedure in sampling agricultural seed, in 
analyzing for iiurity and germination, evaluating results, and making reports. 

Inspection of agricultural seeds, O. S. Romirrs et ae. (Indiana Sta. Bui. 
302 (1926). pp. 68, figs. 2). — The tabulations presented show the purity, germina- 
tion jiercenlage, weed sihmI eonleiit, and for k'gumes hard seed content, for 
745 oflicial saini>les of agricuKural seed obtained from seed merchants in 
Indiana in 11)25. 

Commercial agricultural seeds, 1926, J. M. Bartlett et al. (Maine Sta. 
Off. Insp. 122 (1926), pp. 74-83). — Tables show the purity, germination, and 
weed seed content for 17(1 oflicial sami)les of agricultural se(*tl collected from 
dealers in Maine (hiring 11)2(> 

HORTICULTURE 

f Horticultural investigations at the Georgia (Coastal Plain Station] 
(Georgia Coastal Plain Sta. Bvl. 6 (1926), pp. 40-44, 46-52), — Of 16 tomato 
varieties, New Stone i>roducvd the greatest numher of marketable fruits over 
a 4-year period. Yield records taken on New Stone tomatoes planted at 
15-day intervals from April 1 to July 1 showed that early jilanting is decidedly 
the best. Tomatoes resixmded to liberal fertilization with a formula high in 
all three princijial ingredients. Overhead irrigation proved slightly more 
economical in water used in relation to yield than did subirrigation. 

Thurmond Grey again proved (B. S. R, 54, p. 136) a superior watermelon. 
Watermelons thinned to one melon per vine produced the largest melons, but 
normal until inned vines produced the greatest yield i)er acre. 

Variety tests with beans, peas, peaches, grapes, strawberries, aii^ dewberries 
are reiwrted. 

[Variety testing at the Crookston, Minn., Substation 1, O. G. Selvig (Min- 
nesota Sta., Crookston Suhsta. Rpi. 1925, pp. 44, ^5, 57-61). — This comprises the 
usual brief notes upon the results of varietal tests with tree and bush fruits, 
vegetables, ornamentals, etc. (E. S. R., 56, p. 339). 

42418“— 27 — —— 4 
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[Variety testing at the Morris^ Substation], P. E. MxLiaat (Mims- 

Bota Bta,, Jiforr^s Buhsta, Ept, lOBS, pp, -The usual brief report (E. S. R, 

65, p. 742) upon variety tests with tree and small fruits. 

Annual report of the plant breeder, J. P. Griffith (Porto Rico Dept Agr. 
an4 Labor Bta, Ann. Ept., 1925, pp. 75-8S; also in Spanish ed., pp. 78-87).— 
In the belief that the avocado has great possibilities in Porto Rico, improvement 
work was actively pursued with this fruit during the year. Many new varie- 
ties of Guatemalan, West Indian, and Mexican origin wore introduced. A test 
of various avocados as stocks showed the native or West Indian to be by all 
means the most successful. The Puebla, a Mexican variety, proved generally 
unsuited to Porto Rican conditions. Tests with the mango, jack fruit, and 
cacao are briefly discussed. 

Studies with numerous Rnbus si>ocies, both introduced and native, show 
that tropical species are quite generally resistant to the types of disease that 
attack northern species. Crosses were made between R. prohus and Ciithbert 
and between R. probus and R. frMalis, the manatee dewberry. The treatment 
of wild raspberry (R. rosaefolius) seed with sulfuric acid (sp. gr. 1.84) for 45 
minutes gave 95 i>er cent germination. 

Of introduced grapes the Carman, a Texas variety, appears promising. A 
dwarf lemon known as the Meyer variety, obtained from the U. S. Department 
of Agriculture, gave promising results, one tree producing at 8 years of age over 
300 fruits. It was found that this lemon could be quite easily propagated by 
hardwood cuttings buried in sand. 

[Horticultural investigations at the South Carolina Stationl (South 
Carolina Sta. Rpt. 1926, pp. Ii6-h9, fly. 1).-— Of 30 apple varieties tested for self- 
fruitfulness by covering the blossoms with gl;'ss(*ru* paiH‘r sacks, 5 only, namely, 
Golden Russet, Ozark, Bismark, Western Beauly, and Early Harvest, set fruits. 
Examination of the pollen placed in a 10 i)or cent sugar solution showed good 
germination in Golden Queen, Golden Delicious, Scotch (luster, York Imperial, 
Apple of Commerce (Beach), Bismarck, Kansas, (3offelt, Payne, Simmons Red, 
Early Harvest, and Delicious. Wiiiesap, Stayman Winesap, and Blacktwig 
pollen gave very iwor results. Delicious, York Imperial, Golden Delicious, and 
Early Harvest proved satisfactory iKdlinizers for Winesap, Stayman Winesap, 
and Blacktwig. 

As in the preceding year (E. S. R, 54, p. 042), fertilizer studies with the 
peach again showed the superior value of a high-grade fertiliz(T. * At McBee, 
in the Sand Hill section, trees fertilized nith an 8-8-4 material were most 
productive, and similar results were secured at Graniliug, in the Piedmont 
region. Nitrogen fertilizers delayed the maturity of ijeaehes as much as 10 
days in 1925. The growing of a cover crop increased the yield of peaches the 
following season. 

Cutting asparagus the first year after planting proved an injurious practice 
from the viewpoint of yields the succeeding season. 

[Plant breeding at the South Dakota Station], N. E. Hansen (South 
Dakota Sta. Rpt. 1925, pp. 25-32). — Attempts to breed hardy varieties from 
tender material have led to negative results, but it was pointed out that hardi- 
ness and desirable qualities may be obtained by hybridization. Crosses be- 
tween hardy wild grajx's of the Dakotas and nonhardy cultivated forms have 
yielded many promising seedlings, 32 of which are herein named and described, 
as are also 10 gooseberries resulting from crosses between the wild native and 
European forms. Four improved forms of wild black currants, a sand cherry, 
au apple, a plum, and a chokecherry are briefly discussed. 
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[Horticultural luveatlgatlous at the Utah Station], T. H. Abell and A. L. 
Wilson (Utah 8ta. Bui 198 {1926), pp. 4J/-50 ). — ^The usual progress report 
(B. S. R., 52, p. 738). 

Notes are presented upon the results of a strawberry variety test. Observa- 
tions following severe winter injury to peaches in December, 1924, indicated 
that the severity of the injury was enhanced by lack of irrigation water in late 
summer, low soil fertility, unfavorable site, and peach borer injury. The test- 
ing of tomato stocks preparatory to breeding oi>erations showed outstanding 
differences between strains within the same variety in tyr>e, yield, and time of 
ripening. 

Tests of a large number of different Si>anish tyi>es of onions showed a great 
confusion in nomenclature. The Riverside Sweet Spanish onion, a selected 
strain of Valencia, was found superior to all others because of its dark color, 
firmness, and spherical shapes. Thinning tests with Riverside Hweet Spanish 
indicated the inadvisability of this operation when seeding was at the rate of 
from 2.5 to 3.5 lbs. per acre. Fall-planted mother bulbs yielded more seed per 
plant than spring-set bulbs, but the loss in stand in the fall bulbs was very 
large. 

Thinning increased the proportion of large apples upon trees growing near 
Logan. 

[Horticultural investigations at the Washington Station] (Washington 
Col. t^ta, Bui 208 (1926), pp. 28~S0, 67, 62, 6*5, 66, 68, 69). —The usual annual 
reiwrt (B. S. R, 54, p. 835). Nitrogen-bearing fertilizers were found by (). M. 
Morris, H. J. .lensen, and W. A. Luce to be of benefit in orchards of low vigor 
and yellow foliag(\ An (‘xc(‘ption was found in the ease of orcliards located 
on very tliin or gravelly soils and suffering from insuflicient soil and soil mois- 
ture. I^hosphorus and iKdassimn fertilizers gave no direct improvement to 
either tree or fruit, hut did influence the ground (-over between the trees. Low 
production was also found to be associated with insufficient water, improper 
pruning, imp^^rfect iwllination, and the crowding of the trees. 

Studh^s by F. L. Overley show^Hl that peaches harvested immaturely failed 
to develop full color or (juality. Overley and Jensen found that apples also, 
ill order to attain maximum cpiality, must be practically full sized and well 
colored at harvest. Morris found that preliminary holding in common storage 
prior to cold storag<» was very destructive to the storage quality of Winesap, 
Rome Beauty, and Delicious apple.s. 

Results of pollination tests, conducted by Morris and Luce near Wenatchee, 
suggest that Winesap, Delicious, and Arkansas Black are either imrtially or 
fully self-sterile, and that Rome Beauty, Jonathan, Winter Banana, and Esopus 
are self-fruitful. Cros.s-pollinizers are suggested for the less favored kinds. 
Bartlett, Bose, and Anjou pears w^cre inclined to self-steiility, and Flemish 
Beauty was self-fruitful. 

At the Irrigation Substation, at Prosser, Jensen found that a single thick- 
ness of burlap placed over the strawberry bed at sundown kept the soil from 
8 to 32° F. warmer than that without such protection. 

D. J. Crowley, w’orking with cranberries in Pacific County, found that fruit 
buds continued to form until the middle of December in a year of no frosts. 
Unfortunately, the new growth of the followtng spring was caught by a heavy 
frost, which seriously reduced the crop. Certain plats sprinkled throughout 
the night of the frost suffered no injury, and j^oung freshly sanded bogs suf- 
fered less than older ones covered Avith heavy vine growth. little difference 
was found in the keeping quality of scooped and of hand pickcfl McFarlin and 
Centennial berries. Berries dried before being placed in the warehouse kept 
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much better than those taken in wet. McFarliu and Centennial bogs suffered 
reduced yields from scooping, while Howe, Early Black, and Burgess bogs, 
owing to a different habit of growth, were not affected. 

Work in blueberry proimgation showed good success with cuttings planted 
2 in. deep in a 50-50 mixture of well-pulverized iM?at and sand. Among weed 
killers tested in the cranberry bog, kerosene showed considerable promise, 
killing grass and at the same lime injuring the cTanberries but slightly. 

Insecticides and fungicides, 1026, .T. M. Babtlett ex al. (Maine l^la. Off. 
Imp. 122 (1926), pp, cS//-88). — In conformity with the usual report (K. S. It, 55, 
p. 138), the I'esults of analyses of fungicidal and insecticidal materials collected 
by the commissioner of agriculture during 1J)2(> are herein presented. 

Analyses of materials sold as insecticides and fungicides during 1026, 
C. S. Cathcart and K. L. Willis (Neiv Jersey Stas. Bui. JfJii (1926), pp. 16). — 
According to the usual procedure (E. S. It, 55, p. 38), this bulletin presents the 
results of analyses of samples of ins£‘cticides and fungicides collected during the 
inspection of 1926. 

Insecticides and fungicides, F. T. Siiittt (Canada Expi. Farms, T)h\ Chem. 
Rpt. 1925, pp. 51-59). — This reports analyses ma<le of insecticides ami allied 
materials. 

The relation of seasonal factors to quality in sweet corn, C A ]\1aooon 
aqd C. W. CtJLiwPEK (Jour. Ayr. Research [U. 8'.J, 33 (1926). No. It, pp. tOJfS- 
1072, figs. 12). — Studies upon Golden Bantam and Stowell Evergreen corn 
harvested from plantings made at approximately 10-day intervals from April 
28 to August 19 at Arlington Farm, Va., show that temperature is tht^ most 
important among the various seasonal factors intluoncing tlie growing and 
canning of sweet corn. Ilainiall had a very marked effect on plant growth 
but little effect on the chemical composiliou oC cut corn or the quality of 
the canned product. No siKicific (ffect of sunshine was determined. Light 
frost had no significant effect on composition or upon the canned pi'odiict, 
and even a heavy freeze had no immediate significant jiitluencc 

According to time of planting the number of days from sowing to tbe time 
of silking ranged from 55 to 79 for Golden Bantam and 63 to 92 ft)i- Stowell 
Evergreen. The shortest period occurred in early summei’. Teinpeiaturo also 
affected the time frojii silking to canning maturity, the range hf‘ing from 20 
to 40 days. Toughness of the kernel as measured liy resifttance to imncture 
increased continuously during the period of develoimient and was found an 
important index to quality, which progressi^ely declined as toughness in- 
creased. The propiu’tion of cut corn to the ear mcreasc'd mort^ rapidly in 
midsummer than in autumn. The percentage of moisture in tlui kernels de- 
creased continuously during development and was espLH'ially rapid in mid- 
summer. 

Total sugars Avere constantly changing during tho develoiuiieiit and matura- 
tion of the kernel, increasing for a time and then declining as maturity ap- 
proached. Sucrose showed a similar iiuTeasc and decline. Reducing sugar was 
high in the early stages and deci eased steadily as maturity came on. Poly- 
saccharides at the stage when corn was fa prime condition for cunning consisted 
of approximately equal parts of water soluble and A>'ater insoluble portions, 
presumably dextrins and starches. All chemical changes were directly in- 
fluenced in their rapidity by temjieratiire. 

Planting and thinning distances for deciduous fruit trees, F. W. Allen 
(California Sta. Bui. 414 (1926), pp. 20, figs. 11). — ^A general discussion of 
planting plans and tree spacing, based upon studies in an experimeiital orchard 
at Davis and upon extended observations in various commercial orchards, 



tmi 


nonticvurvm 


535 


The author points out some of the outstanding evils of close planting and 
suggests proper distances for the principal fruits and nut si>€cies. Close plant- 
ing was found especially precarious in nonirrigated orchards, where the water 
supply in the soil is a limiting factor. 

Germination and storage of apple seeds, A. L. Bakke, H. W. Richey, and 
K. Reeves {Iowa Sia, Research BuL 97 (1926), pp. 2^1-255, figs. 2). — Records 
tnktm upon freshly removed apple seeds having an initial moisture content of 
84.79 per cent and stored in ordinary room temperature showed a drop to 
56.44, 41.5^1, 25.42, 9.88, and 7.6 per cent on the lourtli, llfth, seventh, eleventh, 
and twenty tirst days, respedively. Germination tests in the greenhouse in 
late F(‘bruHry with api)le set^ds which had been stored in diffiTont situations, 
(1) common Iruit storage, 5 to 10'’ C. (41 to 50" F ), (2) fruit refrigeration, 
1 to 6°, (6) below freezing, 0 to "-2", (4) at room temperature, and (5) out- 
doors at from 10 lo —25", .showed no signiticant Ixmetit in any of the lots 
from soaking in distilled water for 20 hours previous to planting. Seeds of 
treatments 4 and 5 faded to g(‘rminate at all. 

A part of each of the tiva' lots \vas ke]d moist and a part dry. Germination 
records on the various sublots were dislimtly in favor of the moist seeds. 
Ill the moist portitm of lot 2 a maximum germination of 91 iK'r (*ent was 
readied. In respo(*t to time of planting the data showed little difference in 
favor of any one dale between November* 6 and February 24. The highest 
germintilion again occurred in the moist section of lot 2. In general, seeds 
planted after .I.innary 1 did not tala* as long io germinate as those sown 
earlier. Ajiple seed wdiidi had been air dried and bold for one year faded 
to germinate. Injury to tin* seed coat mechanieally or with acids failed to 
influence germination. 

Fertilization of apple orchards, II, M. J. I>orsky and 11. E. Knowlton 
(West Vtrguiia Sta. Bui. 202 {J926), pp. 52. figs. JO ). — This contribution is for 
the greater jiart a progress reiiort upon long continued studkvs (E. S. K., 44, 
p. (W). One jirojoct, however, cultural studies at the station, is reported upon 
for the iirst time. 

In the 8t. Marys experiment, started in 1911 in a run-down Rome Beauty 
orchard 20 years of age, nitrate applications consistently and significantly in- 
creased the bloom and the set of fruit, the growth of the free, and the size of 
the crop. During the years 1918-1924, the greatest average annual growth was 
made on the ('oinjilete fertilizer plat, and the maximum yi(dd was obtained 
upon the nitrogen and phosplioric acid area. On account of soil erosion danger 
this orchard was maintained in sod after 1918. 

In the Sleepy Creek experiment, started in 1913 with 9-year-old trees, nitrogen 
applif-ations apparently benefited tin* trees, hut when the results were analyzed 
statistically no (*onsistent or significant differences in (dili<*r growTh or yield 
were* shown between the several treatments; in fact tluu*e was as much vari- 
ability within a single treatniont as hot ween treatments. This orchard was 
maiutained in the cultivation and cover crop system of management. 

The Rome experlnnmt, .started with 1-year-old trees in 1911 and maintained 
continuously in the tillage cover crop system, also failed to show any significant 
differences In growth or yield in favor of any treatment, fhe soil in this case 
was much more fertile than in the other orchards. 

The cultural experiment at the station afforded comparison of different sys- 
tems of orchard soil management. Among various treatments tested, sod 
without fertilizers resulted in the least growth, and either cultivation with 
stable manure and non-legume cover crop or cultivation with nitrate of soda 
and acid phosphate and a non-legume cover crop resulted in the greatest 
growth. 
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In general conclusion the authors suggest that growth and fruitfulness can 
be maintained in the average apple orchard of West Virginia by cultivation or 
by sod, if supplemented with early spring applications of nitrate of soda or 
ammonium sulfate, or stable manure if procurable in sufficient quantities. 

Sod-nitrate v. cultivation in the apple orchard, J. K. Shaw Soc. 

Eort, 8ci, Proc,, 21 (1924), pp. 328-3S7, fig. 1). — In 1921 sod-nitrate and cultiva- 
tion xdats were established by the Massachusetts Experiment Station in an 
orchard which during the 10 years of its existence had been fertilized occasion- 
ally and managed on the tillage cover crop basis. Kecords taken from 1921 to 
1924 showed a steady gain in yield in favor of the sod-nitrate plats. Variations 
In the yield of cultivated plats were traced to the turning under of an old sod 
on part of two of the plats. An estimate in 1923 of the size of tlie crowns of 
the trees In the several plats showed the nitrated trees to have developed con- 
siderably larger tops than the cultivati^d trees 

Measurements of trunk growth taken for several years before and during 
the present investigation show(Hl considerable div(‘rg(‘nce in favor of the nitrated 
trees following the application of fertilizer. The Baldwin responded more 
vigorously to fertilizers than did McIntosh, Oldenburg, or VV^'uUliy. Estimates 
of bloom were in favor of the nitrated trees. Counts made within 10 days 
after petal fall showed considerably higher set in th(‘ nitrated trees, especially 
in Baldwin and Wealthy. Grading of Oldenburg apples in 1924 showed a 
considerably larger proportion of large siz(‘s in the fruit harvested from the 
nitrated trees. 

The distribution of carbohydrate foods in the apricot tree, J. P. Bknnktt 
(Amer. Soc. Mart, 8ci. Proc., 21 {1924), Pi*- 372-384)- — Analyses, reported on 
the basis of the i>orcentaj;c of fresli W(*igli1, of the various i)arts of heavily 
and lightly pruned Royal apricot trees dug at monthly intervals following 
planting showed no signiticcnl seasonal changes in sugars, but large depletion in 
starch occurred during the growing season. Since liomicellulose content did 
not show seasonal fluctuations comparable with those of starch, the author 
feels that this material does not tuiiction as a reserve (‘arbohj^drate. No con- 
sistent differences were noted between lightly and heavily pruned trecjs in 
respect to the amount or the distribution of rcservx' food. During the season 
of accumulation (autumn), the heaviest dei)osilion of starch was found in the 
roots, the percentage* in the main and lateral roots being from two to three 
times that in the trunk and branches. In only 5 of 19 cases did the root sys- 
tem exceed DO i>er cent of the total weight of the trees. The minimum was 
35.2 and the maximum 02.3 per cent. At the end of tlie first growing season 
only from 9 to 17 per cent of the trees’ reserves were contained in the branches, 
and at the close of the second season the new growth held but from 7 to 19 
per cent of the reserve food. Hence pruning, when restricted to the new 
growth, would remove but a small percentage of the total reserves in the tree. 
Spurs were found to have the same iKjrceutage composition as the adjoining 
branches, and thus to comprise a very small fraction of the t(»tal reserve supply. 

Notes on the dropping of immature sour cherry fruits, D. Bradbury 
(Amer. Soc. Hort. ScL Proc., 22 (1923), pp. IdD-IId).— Studies at the Wisconsin 
Experiment Statiorr with Early Richmond and Montmorency cherries showed 
that, while both varieties are self and interfruitful, self-pollination gives a 
lower percentage set than cross-pollination. In general, nondeveloping fruits 
dropiK^d in three distinct waves, the last of which is termed tlie June drop. 
An examination of fruits of the first drop showed in one instance as high as 
99 per cent of pollination, with 98 per cent of fruits in which the pollen tubes 
had reached the ovarian cavity. In over four-fifths of the aborting fruits both 
ovules were shriveled, a condition obtaining apparently before the tubes had 
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entered the cavity in view of the random growtli of the tubes in the ovaries of 
such fruits. There was no evidence that the rate of pollen tul>e growth was 
slower in aborting than in normal fruits. 

A study of abscising fruits of the second drop showed embryos in 41 per 
cent and no evidence of apogamy. A total of 95 per cent of the fruits con- 
tained embryos or had polle^n tubes in the ovarian cavities. The embryo sac 
contents of a large number of the aborting second drop fruits were completely 
disorganized. Of 250 third-drop clierrie.s examined, all but two contained 
embryos or endosperm tissue. 

Since dropping was apparently not associated with lack of iX)llination or 
failure of tlie iK)llen tubes to reach tlie ovaries, the author concludes that un- 
favorable nutritional conditions are the imix>rtant controlling factor in the 
dropping of cherries. This assumption was suppoi’ted by the fact that in years 
of light bloom the percentage of abscising fruits was considerably less. 

The functions of paper innlch in pineapple culture, W. J. Habtung 
{Honolulu: Hatvaimn Fmeapple Co., 11)26, pp. SJ, pis. 2, figs. 10 ). — Nitrogen 
determinations made iiiK)n soil samples taken at the beginning and at fre- 
quent intervals throughout the 714 days of a stud^^ of the effect of paper mulch 
upon the pineapple show that applications of fertilizer containing 316 lbs. of 
nitrogen (G5.2 ])er cent inorganic and 34.S organic) per acre increased the 
total nitrogen of tlie soil from 0.2875 jo 0.843 per cent. Ammoniacal nitrogen 
in the upper soil of the fertilized plat di-^appeared after 91 days, but in a 
fertilized and pa iier-m niched plat thi'^ form of nitrogen was present in con- 
spicuous amounts one year after iertilization. Even 500 days after application 
of the fertilizer some (d* the introduced nitn^gen was in ammoniacal form. 
Nitrate nitrogcm increased rapidly in both fertilized plats with the advent 
of the heavy spring rains, which apparently greatly stimulated nitrification. 
In the mulched and fertilized plat, nitrate nitrogen reached a higher maximum 
and was retained much longer than in the lertilized plat, indicating that paper 
mulch not only stimulated the activity of nifrifying bacteria hut also pre- 
vented rapid leaching of the resulting nitrates. 

Observations ui>oii pineapple slips planted in sealed iK)ts containing soil of 
measured moisture content indicated that 22.5 per cent is the critical point, 
below which water becomes unavailable for the pineapple. Data obtained in 
the field showed that paiKn' mulch raised jlie average soil moisture from 
4 to 6 per cent during the eximrimental period. In the same iKudod, tempera- 
ture readings in the upper 3 in. of soil showed that paper mulch raised the 
mean temperature 3.5° F. during the 714 days. Computation toward the close 
of the exi>eriment of the air-dry weight of roots showed tlu^^e of the mulched 
and fertilized plats to he much heavier. On a basis of 100 for the control, 
tlv)se of the paper mulch, fertilizer and pai>er mulch, and fertilizer areas were 
150, 179, and 176, resi>ectively. Fertilized plants had from 40 to 50 per cent 
of their roots in the upi>er 4 in, of soil, as compared with from 25 to 35 per cent 
for the unfertilized. All plats had 90 per cent or more of the roots in the upper 
foot of soil. Determinations of dry and green weight in the above-ground 
portion of plants made at the end of 6. 12, and 18 months from planting showed 
the fertilizers to have had a marked stimulating effect. Paptn‘-mulched plants 
made a greater proportion of their growth during the first year than the 
uonmulched plants. 

In respe(*t to total and average weight of fruit, the fertilized plants were 
markedly in the lead. The paper-mulched plants wore almost twice as pro- 
ductive as the controls, but the difference was largely in the number of 
fruits produced. Estimated yields per acre for the several plats were 16.18, 
18.98, 21.68, and 12.23 tons for paper, fertilizer, paper plus fertilizer, and con- 
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trol. No significant differences were found in the percentage of nematode in- 
festation. Inconclusive results were obtained in comparing perforated and 
nonperf orated paper. Paper mulch practically eliminated weeds and hence 
saved a great deal of labor. 

Palms of Florida, H. Mowry {Florida Sta. Bui ISJf (1926), pp. 54, figs. 51), — 
This pai>er, devoted principally to descriptions of tlie various species of i)alms, 
native and introduced, which are growing in Florida, also contains informa- 
tion upon the propagation, general culture, and tempc‘rature requirements ot 
the family. 

rOEESTKY 

Maiiual of forestry for the northeastern United States, U. 0. Hawley 
and A. F. Hawes {New York: John Wiley Jc Sons; London: Chapman dc Hall, 

1925, 2, ed,, pp, xn-\-281, figs. 64), — A second and corrected edition of this work 
(E. S. R., 39, p. 50), which is volume 1 of Forestry in New England. 

National forest resources of Utah {IJ. S. Dept. Agr., ii/.sc*. Cire, 11 {1926), 
pp, 21, figs, 16), — ^A general discussion ui)on the location, i)rincii)al features, and 
resources of the national forests of Utaii, witli comments on administrative 
policies regarding the development of timber, grazing, water, and re(.*reationaI 
uses. 

Foundations of silviculture upon an ecological basis, J. W. Toumey {Ann 
Arbor, Mich.: Edwards Bros., 1924, Pt- I, PP- l~il1 ; 1925, pt. 2, pp. 112-314; 

1926, pt. 3, pp. 3J5-4't6, figs. 4)- — 'J-'his contribution, i)rei)are(l in mimeographed 
form, is presented in three* i>arts, as follows: (1) The site factors, (2) the 
forest, and (3) methods of investigating the site factors and the forest vege- 
tation and relating one to the other. 

Mixed V. pure forest plantations, li. 11. Paton {Ohio Sta. Binw. Bui, 12 
(1921), No. 1, pp. 18-20 ). — A brief popular article pointing out the desirability 
of mixing forest species. Mixed plantings are considered less exacting on the 
soil in that tlie food demands are varied and the roots i>enetrate to different 
levels. 

Effect of spacing and root pruning on the development of transplants, 

K. L. Janouch {Jour. Forestry, 25 {1921), No. 1, pp. 62-61). — Experiments in 
the Besscy Nursery, Nebraska, showed that a t» by 1.5-iu. spacing is very satis- 
factory in the transplant bed for botli jack and yellow pine. Root pruning 
did not prove of any significant value in either si>e('ies. Jack pine does not 
have a pronounced taproot, and severing the taproot of yellow pine caused a 
rather severe setback, lasting even to the first year in the field. 

Season for sowing red and white pine seed, H. D. PtnuiEUAM {Jour. For- 
estry, 25 {1921), No. 1, pp. 51-61). — Studies at the Cass Lake Nursery in Minne- 
sota showed that although midsummer sowing gave the highest germination 
in both red and white pine, the resulting plants did not survive as well as 
those , raised from late fall sowings. Very early spring sowings gave quite 
favorable results but not equal to late fall, the seedlings from which were 
larger and of better quality. 

Loblolly pine primer, W, R. Mattoon {U. S, Dept. Agr., Farmers' Bui. 1511 
{1926), pp, [^1+33, figs. simple, nontechnical terms, aided by abundant 

illustrations, the author discusses the geographical distribution, economic im- 
portance, habits and rate of growth, establishment of seed beds and planta- 
tions, and the marketing of the timber of loblolly pine, a species of very im- 
portant commercial value in the southeastern States. 

On the seedling structure of Tilia vulgaris Heyne, H. S. Holden and S. H. 
Clarke {Jour. Linn. Soc. [London], Bot., 41 {1926), No. 315, pp. 329-331, figs. 
20 ). — ^Technical descriptions are offered of T. vulgaris seedlings, which as a rule 



DISEASES OE PLANTS 


192TJ 


539 


occur rarely In England but in 1024 were found in fair numbers, indicating that 
the preceding year had been a favorable one for ripening seed. 

The Hevea rubber tree in the Amazon Valley, C. D. La Rue ((/. K. Dept, 
Agr. Bui. 1422 (1926) y pp. 70, figs. 14) • — A report based upon extended personal 
surveys of the rubber producing situation, present and prosi)6ctive, in important 
producing regions of Bra^zil and Bolivia. At the present time all of the rubber 
I>rodiiced in this area is obtained from jungle trees, but large tracts of land 
were noted which were apparently well suited for plantations. The wild trees 
contained a great reserve of rubber which could be harvested in case of neces- 
sity or were the prices sufficiently high to warrant. Methods of tapping, col- 
lecting, and preparing rnbl>er now in vogue in this region are described as 
extremely crude and wasteful. The botany of the genus Hevea is very incom- 
pletely known, but tlie plantation trees of the East Indies are believed to be 
identical with the white rubber trees found along the lower Amazon. In con- 
cluding, the author discusses the occurrence of diseases and gives a brief 
account of Castilla and Sapium, two other genera yielding rubber. 

Gum arable, with special reference to its i>roduction in the Sudan, H. S. 
Blunt (London: Jlumplircy Milford, 1926, pp. 47, pls. 22, figs. 4). — ^A popular 
account, taking into consideration tlie distribution and botany of the tree, 
methods of gathering and markiding, chemical properties., and uses, with notes 
on the forest policy adopted by the Sudan Government for enlarging and 
protecting plantations and forests. 

The water-retaining capacity of certain woods in relation to their micro- 
scopic structure, J. W. Bews ami R. D. Aitkicn (Ho. Ajrtca [Dept. Agr.^ Bot. 
Survey Mem. 8 (1925), pp. blocks of the freshly cut older wood 

of 12 native Natal forest species and of lb Australian eucalypts were dried in a 
steam oven to determine their water-containing caiwcity. In general the 
lighter, softer woods with a high initial water content lost water more rapidly 
and dried out more completidy in a shorter time than did heavy, dense hard- 
woods having a lower original water content. Eucalypts losl water at a more 
uniform rate than did the native Natal sijecies. Although the initial rate of 
water loss was slower in the Eucalyptus, the average total time required to dry 
out was approximately the same for woods of this genus as for the native 
species. 

DISEASES OF PLANTS 

Plant diseases {South Carolina Sta. Upt. 1926, pp. 4L 42). — It is claimed that 
in 1926 corn smut was much more severe than usual, infection on the station 
plats amounting to from 6 to H6 i)er cent. The early varieties seemed to show 
less infection, but there did not appear to he any strong indication of resistance 
in any case. Ear rots are said to have been more abundant than usual, due 
lK)ssibly to a severe infestation of the corn earworm. 

The stem blight of beans jirevlously reporttNl (E. R., 54, p. 648) 1| said to 

have been found in a number of places in the State, and also to have been 
reported from Georgia and Mississippi. 

Angular leaf spot of cotton was more prevalent than usual and is said to have 
caused considerable damage where no control measures were used. Cotton wilt 
was also prevalent, and this resulted in a demand for seed of wilt-resistant 
varieties. 

A rot of gladiolus caused by Bacterium marginatum was r(*ported for the 
first time in the State, and it is said to have assumed serious proportions in two 
widely separated localities. 
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Plant patliology (Utah 8ta, Bui. 198 (1928) ^ pp. 56-62).— -luvestlgatlons by 
B. L. Richards are reix)rted on potato, canning crops, and naiscellaneous 
diseases. Among the potato diseases particular attention was given to the 
virus diseases, mosaic, leaf roll, and spindling tuber having been studied. By 
the use of insect cages, greenhouse, and field plats the symptoms of mosaic and 
leaf roll were fairly well determined for each of the commercial potato varieties 
important in the State. Control methods, including tuber indexing, are said 
to have resulted in the complete, elimination of rugose mosaic and leaf roll 
and to very definite reduction in spindling tuber. 

In the canning crop studies, tlie work was confined to Fusarium wilt, 
mosaic, and western yellow blight of tomato. Helections for disease-resistant 
strains have resulted in obtaining four strains of the Stone variety which 
have a high degree of resistance to wilt. The study on mosaic was confined 
largely to cross-inoculation experiments, in which it was found that mosaic 
could be transferred from the potato to tomato and to the black nightshade, 
from Phy sails sp. to tomato, and from tomato to Physalis, black nightshade, 
and yellow nightshade. Four types of mosaic of varying degrees of severity 
were obtained on tlie experiment farm in Davis County. Three of these con- 
tinued true in type and have been carried through three generations. The 
western yellow blight, which practically ruined the tomato crop in 1905 and 
in 1924, appeared again in 192G in a very severe form. 

Notes are given on a number of diseases, all the data being obtained in 
the plant disease survey. The white spot of alfalfa is said to have oc‘Curred 
in a number of fields, in some cases seriously reducing the tonnage and 
quality of hay. The alfalfa stem nematode (Tylenchm dipsaci) was found 
present In practically half the fields surveyed in Salt Lake County. Crown 
wart (UrophlycUs alfalfae) was found in IG per cent of the fields sur- 
veyed. There were also heavy infestations of leaf spot caused by Pseudo- 
peziza medicaginiSy and .some evidence was obtained indicating heavy infesta- 
tion of the bacterial stem blight (Pseudomonas mcdicaginis) . 

Two diseases observed in Utah for the first time were peach leaf curl 
caused by Exoascm deformans and the yellow leaf bluUh of alfalfa. 

Division of plant pathology (Washington Col, f>ta. BuL 208 (t926), pp. 
31-35 ). — In continuation of previous investigations on wheat smut (E. S. R., 54, 
p. 841) a report is given of tests by F. D. Heald of 58 different methi^ds of seed 
treatment In which negative results were obtained, no smut appearing even 
when tlie seed was heavily inoculated with smut spores. 

Studies were made by Heald of winter injury of fruit trees in connection 
with the prevalence of perennial canker (Glocosporium percnnans) and the 
wood-destroying fungus Bohizophyllum alneum. Winter injury Is considered 
the principal cause of the severe outbreak of canker, and the wood-destroying 
fungus invaded the injured wood and completed its destruction. The apple 
variety ^pitzenberg is said to have shown most winter injury, and it was also 
the most susceptible to canker. 

The same investigator made a study of the fungus flora of normal apples 
and also of the fungi responsible for storage rots. Normal sound apples taken 
from storage at various times during the season were found to carry from a 
few thousand to as many as 100,000 fungus spores. While many of the species 
were harmless forms, others of proved pathogenicity were invariably present. 
Isolations of fungi from rotten fruit were made, and in addition to Isolations 
which had not been Identified, the following genera were represented: Alter- 
naria, Acrostalagmus, Botrytis, Fusarium, Gloeosporium, Phomopsis, Penlcll- 
lium, Rhizopus, and Stemphylium. 
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In cooperation with the divisions of chemistry and horticulture, a study was 
made of the different tyi>es of fruit wipers to determine the efficiency of wiping 
fruit for the removal of arsenical residues. None of the dry wiping machines 
proved effective in reducing the arsenic load of heavily sprayed fruit to the 
tolerated amount of 0.01 grain per pound of fruit. Analyses seem to indicate 
that the wiping rubs most of the arsenical residue into the wax, rendering it 
Inconspicuous. Promising results are said to have been obtained with other 
methods of handling the fruit. 

The effect of shade on western yellow blight of tomatoes was investigatt^ 
by B. P. Dana, and it wa.s found that shaded plants contracted the disease as 
readily us plants not shaded. 

Infection studies of mosaic and related diseases of potatoes are said to have 
shown positive results in the transmission of witches’-broom when potatoes 
were grown in the held from inoculated progeny grown under glass. Incon- 
clusive results were obtained in attempts to transmit the disease by the green 
aphid, and negative results followed core-graft inoculation. Core grafts also 
failed to transmit chlorosis. During live seasons’ work with the same stock 
all progeny have become infected with chlorosis. Giant hill was transmitted 
to Netted Gem stock by means of core grafts, and progeny of giant hill plants 
have shown 100 i)er cent infection during the two seasons that they have been 
under test. One season’s field work with core grafts for the transmission of 
rugose mosaic gave negative results. Dana claims that the season’s work 
demonstrated the possibility of maintaining a strain of stock in regions where 
virus disease symptoms are masked. 

Notes are given of a nnmb(‘r of diseases newly reported or imiverfectly known 
iii the State. 

Forage crop diseases, (1. R. Rihhy {West. Canad. ^oe, Agton. Proa., 5 
pp. — The dis(‘use.s here brielly discussed, primarily those occurring in 

Manitoba, include those affecting alfalfa, elo^ers, and other legumes, cereals, 
and a few other crop plants. 

Plant diseases and pests in Denmark, 1924 [trans. title], K. Gram and 
S. Rostrup {Tids^la. Planteavl, 3, pp. 353-Jtn, JHn. 2: Eng. ahs., 

pp. — This report, which covers the year ended S(T>tember 30, 1924, 

includes an account of a,oiiie insect injuries, as well as a number of diseases of 
plants. The latter Include barley stripe {Plcospora grarninca), wheat naked 
smut {llstilago tritiCL), and out neiiiutodes {Jletcrodera schachtii avenae) ; 
beet mosaic; sw^ede and cauliflower ])acteriosis {liacteriiim maciilicolum) ; 
potato wart (l^ynchyiriuin endohiotieum) and late blight (Phytophthora in- 
festans) ; clover (V) Ascochyia tiifolii and clover nematode disease {Tylenchus 
devastatrix) ; grass snow^ mold {Fmarhim spp.) ; apple and pear rot (F. 
wiWcommii) ; goos(*berry mildew {^phaerotheca mors-uvae) , also a disease 
associated with GloeospoHnm rihis and O, curvatum ; and hyacinth diseases 
{Phytomona^ hyacinthi and Cephalosporium astcris). 

Annual report of the mycologist for 1924, A. Shariu.es {Malayan A(n\ 
Jour.f 13 {1925) f No. 7, pp. 2t/f~219 ). — ^ITiis report deals chiefly with major 
investigations on diseases of rubber and of oil palm and coconut palm, mention 
being made also of minor investigations on a few other plants. 

Tumor formation in Bryophyllum, E. P. Smith {Jou 7 \ Heredity ^ IQ (1925), 
No. 8, p. 272, fig. 1). — ^A photograph is submitted to show that one successful 
Inoculation on B. calycinuni with the hop strain of BaeteHum tumefaeiens 
does not protect from a second inoculation with the same strain. Both tumors 
were still free from necrosis, the older being nearly two years old and the 
younger over five mouths. 
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Parasitism of Cuscuta reftexa (Roxb.) * J- Thomson {Nature [London], 
116 (1925), No, 2906, p. 66), — ^Tlie hypliae of this dodder are differentiated into 
strands of traclieids when they meet the xylem vessels of the host. Those 
entering the host phloem are not modified ; moreover, the shaft of the haustor*- 
ium contains no sieve tubes. Irritation set up by the haustorium stimulates 
all the living cells in its neighborhood to active cell-division. In woody host 
stems the radius of the stem of the host on the side invaded by the parasite is 
increased. Connection with the host xylem is maintained by the differentiation 
into tracheids of young i)arenchyma cells at tlie tip of the haustorium. The 
dodder grown on peeled stems can live on material derived from the host’s wood 
even when its chlorophyll is prevented from functioning by inclosure in a light- 
tight box. Haustoria then formed are perfectly normal although smaller. 

Fusarium as a cause of plantlct diseases ttrans. title], O. Aitel (Aaf/err. 
Bot„ 6 {192i), No. 2, pp. 46-50). — Itesults of research credited to the elder Appel 
are briefly noted as having to do with stem diseases (principally Jiear ground 
level), and their causal organisms, among which the so-called snow mold, F. 
nivale, is important. 

The relations of Fusarium to other fruiting forms [trails, title], Fuchs 
(Ztgchr. PflanzenJcrank., 34 (1924), No. 5-6, pp. 193-220, ftg^, 7). — Of the two 
Fusariurns here rt'ported as studied, Fusarium a is said to he connected with 
Volutella, Frusarium /3 with Vcilieillium The forms Acrostalagmus, Si)ic‘ana, 
and Verticillium are not separable as definite genera. Fusarium, as a genus 
is regardcMi as not more definite. 

Some protein analogies of the mycelium of Fusarium lycopersici, I. T. 
Scott (Missouri Sia. Research Rul. 92 (1926), pp. 44, figs. 9). — The author 
claims that “when the living mycelial mats of the fungus, F. Igcopcrsici, aie 
added to dilute buffered and unbuffered single-salt solutions at different re- 
actions and the change in hydrogen-ion concentration is followed by means of 
electrometric or colorimetric methods the reaction is changed in c'vc'ry case to 
a final eiiiiilibrium point at or near a Sorensen value of H 1. Dead mycelium 
does not give as consistent results as the living, but suggests that it possesses an 
equilibrium point different from that for the living mycelium. Spore ger- 
mination studies indicate (hat tlie toxicity of certain deleterious ions like the 
cations, mercuric, cupric, and basic dye — methylene blue — is greater in solu- 
tions more alkaline than })II 5.4 ; while the anions, cyanide and acid dye-eosin — 
show greatest toxicity in solutions more acid than pH 5.4. The simplest ex- 
planation of the observed phenomena that might be offered is that the living 
tissue of F. lycopersici hidiavcs in a manner analogous to an amphoteric pro- 
tein colloid, like gelatin, with an isoelectric iK)int in the neighborhood of 
pH 5.4.” 

Culture studies with rust fungi [trains, title], H. Klebahn (Ztschr. Pflan- 
zenkrank., 34 (1924), No. 7-8, pp. 289-303 ). — Since tlie publication of reports 
previously noted (K. S. R., 45, p. 144), the autlior has continued his experi- 
mentation, and in the present article he contributes on the susceptibility of 
pines to Peridermium pini, Cronartium asclepiadcum on pine, teleutospore 
hosts and overwintering of ri bicola, si>ecialization of Coleosporium iussil- 
aginis, habituation of gemseberry rust (Aeddium grossulariae) to Ribes niqrum, 
study of mallow rust (Puocinia nmlvacearum) , certain wheat and grass rusts, 
P. mmthae, and cultures of rust fungi on artificial media. 

Holcus bacterial spot of Zea mays and Holcus species, J. B. Kendrick 
(Iowa Sta. Research Bui 100 (1926), pp. 301-334, figs. 5).— A description is 
given of a leaf-spot disease of sorghum, broomcorn, Sudan grass, Johnson grass, 
corn, iiearl millet, and foxtail, caused by Pseudomonas hold n. sp., or Bac- 
terium hold n. sp. The disease on the Holcus sjiecies is said to be character- 
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ized by Ugbt centered, red bordered, round, elliptical lesions on the leaves. 
The very small lesions are red throughout. It is said that often the spots are 
so mimerous as to cause the death of the entire leaf. Field observations and 
greenhouse inoculations showed as hosts for the disease 22 varieties of sor- 
ghum and broomcorn, Sudan grass, Johnson grass, and pearl millet; 20 varieties 
of corn; and foxtail. The causal organism is said to be a white fluorescent, 
cylindrical, polar flagellate bacterium, a technical description of which is given. 
The organism is said to be carried over winter in or on sorghum seed, and some 
evidence was obtained which indicates that it may also overwinter in the soil. 
No evi(l(uice was found of the organism being carried over on tlio seed of corn, 
and the initial infe(‘tion on this host is belhwed to come from the soil or from 
other hosts growing in close proximity. 

As a control measure, the author recommends tlu^ selection of Holcus seeds 
from fields free from the disease, the destruction of volunteer plants growing 
in or near corn flrlds, and crop rotations. 

Terminology of the Uredinales, .T. C. Aktiiuk (Bot. Oaz., SO {1925), No. 2, 
pp. 219-225). — “If tlie emphasis in thinking of the rusts is placed upon the 
mycelial bedy and the fruit forms or sori which it hears in unvarying order, 
inst(‘ad of upon the sport* forms and their acc(‘ssories, there should be no diffi- 
culty in apprehoiKling tlie simplicity of the new terms and their suitableness 
for every possilile situation, whatever bewildering likeness the spores and 
their accessories may Migggest.” 

[Studies on tlie fungicidiil activity of sulfur J, K. Voerr (Angew. Bot., 6 
{1924), PP- 27()~500, figs. 2). — Under conditions of light, air access, and 

humidity, elemental finely divided sulfur is not oxidized to SO 2 , nor is it re- 
duced to II.S Vapoiization of sulfur is very slight, evt'ii under conditions of 
very lint* division and highest natural ((iniioratures. The precise action of 
sulfur as a fungicide was not discovered in this experimentation. 

(Chemotherapeutic tests of Kali mat and Fungolit [trans. title], I. Esdokn 
{An(jcu\ Bof , 6* {1924)f No. 2, pp. 105-112). — These expeiuments as tabulated 
and brh’ll.v dh(Ui'>s(’d dc'iil with the spreading, curative, and toxic ellecds. 

Inheritance studies in cereals {M^ashiogfon Col Bfa. Bui 20S {1926). 
p. 26). — Tests are reported of inheritance studies by K F. (hiinos on the resist- 
ance (d 23S varieties of wda at to hunt and varieties of oats to covered 
smut, in wdiicli a large number of wdieat varieties maiiitaiued their immunity 
and se\(M’al oat varieties aptieared immune In the third generation cross 
between the oat \arieties Markton and Banner 21 1 lamilies w'ere tested, and 
144 of them lu'oduced no smut, the oth< rs showing from a trace up to 31 i)er 
cent iiifc<'tion 

Recent studies 011 tin* life history and control of oat loose smut [trans. 
title], Zade {Aiigcir. Bot, G {192 1/), No. 2. pp. 113 125). — Noting certain incon- 
sisteiK'ies among control experiments with loose smut {Ustilago avcnac) of 
oats under laboratory and under fi(*ld conditions, the author details with dis- 
cussion observations on the behavior of this fungus towmrd other specie's of 
Avemi. 

Stinking smut control in Uruguay f trans. title], (1. J. Fischer {Angew. 
Bot., 6 {1924), 2. pp. 125 -I 4 O, Jig. 1). — Formalin and copper sulfate were 

found to retard germination of oats, copper-lime less, and Uspulun not at all. 
Formalin kilts about 25 per cent of the viable seeds, copixir sulfate less, 
copper-lime still less, and Uspulun none. Other effi cts are detailed. 

Smut-control test (Utah Sta. Bui. 198 {1926), p. 22). — In a comparison by 
A. F. Bracken it is claimed that for the control of smut formalin and copper 
sulfate were both slightly more efficient than copper carbonate. In the yield 
test, in which no treatment, copper carbonate, copper sulfate, and formalin 
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were comi)are<i» no significant differences were shown, since the wheat emerged 
soon after drilling. 

[Acidity and rust resistance], O. Akkhenius {Ztschr. Pflanzenkrank,, S4 
(1924), ^0* ^-4* PP* 97-101 ), — study is reported regarding a possible relation 
between resistance to wheat yellow rust and the actual and potential acidity 
of cell sap and tissue, designating various summer and winter wheats as 
having been tested. No such relation was established. 

The inheritance of resistance to black stem rust in crosses between 
varieties of durum wheat, J. B. Hakrington (West. Canad. Soc. Agron. Proc., 
5 (1924), PP- 20-85, figs, 5). — In this investigation, regarding which an account 
as to the greenhouse technique, the differential varieties, and the rust strains 
has been given in a paper previously noted (K. S. 11., 49, p. 840), a study was 
made of the parasitic capabilities of four biologic strains of Pucckiia grammis 
tritid on Fs, F<, and Fr. progeny from crosses between the three varieties of 
Tritioum durum. Kubanka No. 8, Mindum, and l*entad, involving the inocu- 
lation of 23,620 hybrid seedlings and 3,680 seedlings of parental varieties. 
The varietal details are indicated. 

Reaction to rust was inherited in the same manner as were other characters. 
Several factors appeared to have be<'n Involved, environmental influences modi- 
fying the expression of rust reaction. Fairly satisfactory agreement was found 
between the rust results in the greenhouse one year and those of the next yeai\ 
It is considerefl necessary to iis(> larger numbers of seedlings to determine 
accurately the genetic class of any particular family. No relation was found 
to exist between rust reaction and seed color. The nursery results indi- 
cated the presenc(^ of more than one genetic factor difference for each of the 
characters nursery rust reaction, erectness of plant, and earliness of heading. 
There seemed to be a slight linkage between the inherited factors governing 
resistance to rust under field conditions, plant height, erectness of plant, and 
time of heading The hybrids that resembled Pentad in rust reaction also 
tended to show resemblance in other (*haracters. 

Sulphur dust for rust control, C. (t. Sei.vig {MinueHOtn Crooksfon 

^uhsta. Ppt. 1925, p, 88), — A report is given of trials made to determine tiie 
value of sulfur for controlling black stem rust of wlieat. The wheat was 
dusted with precipitated sulfur at 4-day intervals. Based on these and other 
trials, it is concluded tiiat under certain conditions one dusting with precipitate<l 
sulfur will control st<'m rust, even in the prcKsence of a severe epidemic. Sev- 
eral dustings at 4- or 5-day int(‘rvals, applied at the right time, are considered 
necessary to insure rust control. The dust seemed to have very little residual 
effect, and the best results were obtained when the first dusting was applied 
about floM’ering time and continued until the wheat had reacl)ed the hard 
dough stage. 

Montana's barberry campaign, H. K, Moimis and W. L. Popiiam (Montana 
Sta, Bui. 196 (1926), pp. 24, pi, 1, figs. 7). — After giving an account of the black 
stem rust of wheat and the relation between the barberry and wheat stem 
rust, a summary is given of the work done in the barberry eradication cam- 
paign in the State. Idie most satisfactory method of eradication is said to 
be the use of crushed rock salt or kerosene applied about the bushes. 

The influence of high temperatures during and after seed grain treat- 
ments [trans. title], W. Nagel (Angetv. Bat., 7 (1925), No, 5, pp. 804-319, 
fig. 1). — A detailed, tabular, and graphical account is given of trials with several 
much-used fungicides against Tilletia tntici on seed wheat at different elevated 
temperatures, and the apparently different influences of such temperatures. 

Stamping out the koleroga of areca, M. ,1. Narasimhan (Mysore Agr 
Calendar, 1926, pp, 25, 28). — Preventive measures against koleroga (Phytopk^ 
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th^ra sp.) of areca nxit as carried on for some yeai’s gave encouragement re- 
sulting in attempts to eradicate the disease. Lack of complete cooperation and 
the presence of field hosts {Bruoplvifllvm calycinum) discouraged the hope of 
complete eradication, leaving, as the only practical alternative, spraying work 
as a regular routine operation. 

[A bean fusarlosis], M. Benlloch and J. del Canizo (Bol. FJatac. Patol. Veg. 
[Inst Agr. Alfonso XU, iifadrM], 1 {1926), No. /, pp. 2-7, figs. 5). —A disease 
affecting befin plants {Phaseolus vulgaris), which show on transvei*so section of 
base or root a clogging of the vessels, is said to he associated with the abundant 
occurrence of a fungus. The characters of this ar<' described as relating it to 
the si>ecies Fusarium martii, possibly the variety F. mnrtii pint described as 
a new variety by Jones (E. S. R., 50, p. 839). 

The relation of black rot to the storage of carrots, J. I. Latjritzen {Jour. 
Agr. Research [U. JS.], .S3 {1926), No. 11, pp. 1 025-10 Jfl, figs. 4). — A report is 
given of a study of a black rot of carrots caused by Alfcrnaria radicina, especial 
attention having been given to the temiMwaturc relations of the fungus. The 
optimum teniiicrature for infection and decay of carrots by A. radicina is said 
to be about 28° C., with an infection range of from —0.0 to 34°. For the con- 
trol of hlack-rot disease, it is recommended that carrots he stored at temi)era- 
tures of from 0 to 2°, thus reducing the amount of infection and decay to a 
minimum. Little varietal difference was observed in resistance to the fungus 
when inoculated into carrot roots, hut there was some difference in suscepti- 
bility when the roots were dipped into suspensions of the spores. 

Efforts to determine the means by which the cotton-wilt fungus, 
Fusarium vasinfcctum, induces wilting, H. It. Koskn {Jour. Agt . Research 
[11. 8M, S3 (1926), No. 12, pp. 1143-1162, figs. 3) —The claim that wilting of 
cotton, eowi)cas, and watermehms ^^as due to the plugging of the vascular sys- 
tem by the fungus (E. S. K., 11, p. 944) having het*n ciuestioned in the case of 
diseases of otlaw x>lants caused by species of Fusarium, the author made a 
study of F. va.shifectutn in relation to the wilting of cotton i>lants. 

A r(‘port is given of a large nninher of exp^wiinents, in which pure cultures 
of different strains of the cottoii-wilt fungus were grown mi various liquid 
media, the fungus removed, and toxicity studies uiitlertakcn with the filtrates 
by placing cotton }dauls in them. When whole plants \\ith root systems eare- 
fully handled were plac('d in filtrates of F. vasinfeciutn, wilting ensued as with 
plants that were fre(*d from roots, Micro.scopic ob.servations of the vascular 
elements of wilted cotton plants arc said to have clearly indicatcMl that wilting 
was not due to mechanical plugging of the vessels by the fungus. The author 
concludes that filtrates of F. vashifvctum growing on Richaiaks’ solution ivossess 
at least two substances ixdsonous to the cotton idant. One is said to ho a 
volatile conipmud with an alkaline reaction and the other an inorganic salt 
In the form of nitrite. The wilting of cotton infe(‘ted with F. vasinfectum 
is considered to he due to poisonous chemical substances furmed by the fungus. 

[Occurrence of corn <‘ar rots in given areas and the effect which ear 
rots may Iiave upon the constituents of affected e^ars], A. N. Hume (South 
Dakota Sta. Rpt. 1925, pp. 13, 14). — Numerous ears of seed corn selected on the 
basis of appearance of disease on the kernels and ears were studied, and as a 
result of the original inspection of these ears the presence of several apparently 
distinct diseases was discovered. Several correlations were established, one of 
which reveals the positive correlation between percentage of germination and 
yield in nursery rows of several seed ears, and another l)etween the final stand 
of corn in the field with relation to yield ])er acre. 

As a i>art of this investigation,'!’. Danielson made a detailed study of normal 
and abnormal com plants, in which all nodes and internodes were analyzed 
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separately for total ash, nitrogen, phosphorus, potassium, calcium, iron, 
aluminum, and silica. Normal plants were found to have different selective 
powers for the various ash constituents, and no two plants seemed to have any 
correlation in the distribution of the elements absorbed. Normal plants were 
found to contain a higher av(n*age percentage of phosphorus, calcium, and 
silica than abnormal ones. Abnormal plants showed a marked difference in 
their selective powers and contained a much higher average percentage of ash 
than normal ones, being imrticularly higher in iron, aluminum, and iK)tassium. 
When all abnormal plants were considered, no large accumulations of iron or 
aluminum or other elements were found in any particular portion of the plants. 
However, when individual abnormal i>laiits were observed, large accumulations 
were found in certain nodes and internodes, which did not seem to be correlated 
with any particular character found in the plant. Discolored nodes and inter- 
nodes in plants apparently alTccted with rots did not apiiear to be correlated 
with a higher percentage of iron or aluminum. 

The influence of plant injury and the root rot diseases upon the physical 
and chemical composition of corn grain, G. H. Duncjan {JllinoiH ^ ta , BuL 
284 (1926), pp. 253-281, flga. 9 ). — In a previous publication Trost called attention 
to the greater infection by root rots of seedlings from cars of corn, the grain 
of which was of a starchy nature, than from those with a horny endosi)erm 
(E. S. R., 47, p. 447), and Holbert et al. reiK)rled uimui correlations of certain 
seed characters of corn and susceptibility to root rot attack (E. S. R., 52, p. 245). 

No explanations of the reas(uis for tliis behavior having been offered, the 
author made a study of the influence of some environmental chnra(*ters upon the 
quality of grain prodiK'cd. In one scries of experiments stalks and .‘•hanks of 
e»ars were broken but not .sevennl nhen the grain was in the milk stage, and 
in another seritM^ when the grain was in the soft-dough stage In other experi- 
ments seed of the same variety of corn, which had starchy and horny endo- 
sperms, was inoculated with Diplodia zenc, Fmarinm monihformc, Oi'b'bf^cVa 
sauhinetii, and Rhizopus spp. and the effect noted on the grain produced. 

Constricting the ear shanks and stalks of corn by breaking the supporting 
tissue without completely severing the vascular eU'inents was found to liave 
the same effect uikui ihe yield and composition of corn grain as premature 
harvesting. Ih’eaking the shanks winai the c'ars wito in the soft-dough stage 
caused the gri'atesl chafliiie.ss in Ihe grain, (flieinical analys(‘H sliowed that 
there was no definite correlation between kernel starehiness and quantity of 
starch In the grain, as lias been commonly supposed The percentage of .total 
nitrogen, hcniicelliilose, and nonhydrolyzahle matiTial was distnutly highei' 
in grain from ears produced on broken shanks tJian in grain from ears produced 
on sound shanks. The mutilation of the shanks, on the other hand, resulted 
in a greatly reduced proportion of ether extract and starch in the grain. 

Inoculation of the seed at planting time with corn-root organisms resulted 
in the production of grain having a specific gravity of 0.027 Iowct than that 
from the adjoining uninoeulated plant.^?. Samples of grain produced by plants 
that grew in inoculated hills absorbed an average of 5.78 per cent more water 
than samples from plants growing in uninoculated hills. Chemical analyses 
did not show any significant differences between the grain produced in the 
inoculated and uninoeulated hills. There was slightly more nitrogen, on the 
average, in the corn from inoculated seed and a little less ether extract and 
total sugar. 

Analyses of two lots of horny and two lots of floury corn of the l-ieaming 
variety showed that thei’e was no sigiiificai.t difference in the chemical compo- 
sition between these two types of corn. Upon gemination, however, the horny 
corn was found to contain a greater proportion of soluble starch and dextrins 
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than the floury corn, and starch digestion in the horny corn was somewhat 
more rapid than in the floury corn. Tliia is believed to offer an explanation 
for the superior vigor of seedlings from horny corn. 

[Peppermint and peppermint rust], H. Koss {Ztsclir, PflanzenIcranJc.f Si 
(1924), No. S~4, pp. 101-107 ). — study is reported of peppei-niint as subject to 
attack by the rust fungus, Fuccinia mcnthac, concluding with the claim that 
proper nutrient and moisture conditions, wiDi correspondingly correct stand, 
lessen attacks of peijpermint by P. mentliae 

Potato diseases and their control, INI. F. Bariitts and C. Chupp (N. Y. Agr. 
Col. (Cornell) Fxt. Bui. 13,1 (1936), pp. 3 123, figft. 36 ). — The authors describe 
and, so far as definite means are known, offer suggestions for the control of 
I>otato diseases. 

Tuber disease control, (!. (}, Ski.vig (Minnesota Bta., ('rooksion Suhsta. Rpt. 
1025, p. 52 ). — Hot formaldehyde and corrosive sublimate were compared for the 
control of potato scab and Khizoctonia, but the yields were so interfered with 
by water that no data were secured. However, in rotation experiments in 
which tubers were' treated with hot formaldehyde, it was found that a 2-year 
rotation w^as too short to control black scurf and potato scab, and the large 
amount of manure aj^plied apjKaired to be conducive to the development of 
scab. 

Summarizing the r(‘sults of experiments on seed treatment, the author claims 
that the treatmemt of seed iKdatoes proved profitable ('very year tried. For the 
y(‘ars 1922-1024 tbe average annual increase in yield from the corrosive sub- 
limate treat(Hl tubers was 41.1 bu. ptu* acre, and from hot formaldehyde 41.4 bu. 
Tuber dise:is{^ control was not ab'''olut(‘, but the percentage of diseaNO-free seed 
in 1924 from the tveat('d sei'd is said to averag(‘ tld per cent as compared with 
05 iK'r cent for untreated seed. 

Bordeaux spraying test fwitli [mtatoes], ('. (1. Sia.vjo (.Minnesota 
Crookston HuJisla. Rpt. 1025, p. 5/)— In an experiment designed to test the 
relative* (‘ftVctiv(‘ness of ('arly sninmer and hitc^ snmnHU* spraying, so much 
injury was done to the plats by water that tin* project was abambjiied and only 
the (Effect of three standard simayings of B(n-deaux mixture and calcium 
arsenate was noted. 

Bordeaux mixture was (41(M‘tive in controlling early blight and potato fl(‘a 
heeth^s, and excellent results were obtained from sprayed plats uninjured by 
water. I’otato vines w(u-e kept grt'en and growing until the end of the season. 
The author states that the incia^ase in yield of potatoes from the use of three 
ai>plicatioiis of Bordeaux mixture has varied during a r)-year iKuaod from 7.r55 
to 32 hu. per acre, with an average of 25 08 hu. As a result of 15 years’ exi^eri- 
ments, three sprayings with Bordeaux mixture proved most proiitable, except 
in two years when iwtato leafliopi)ers weia^ very abundant Additional late 
sprayings proved pRditable under these conditions. 

Phytoplithora tuber rot of seed potato<‘s [trans. title], H. Zimmermann 
(Angew. Bof., 6 (1924), No. 2, pp. 51-53 ). — At the Itostock Experiment Station 
potato seed tubers all more or less affected with P. infestans were planted May 
4 in soil of moderate fertility supplied with fertilizers named and kept moder- 
ately moist by weather conditions. The results are tabulated as to returns and 
disease on the croj) tulx'i-s. From severely diseased plantings the crop tubers 
were nearly all sound, while from slightly infected plantings the crop tubers 
were disease-free with better (heavier) individual classified and total tubers. 
It is thought tliat keeping the seed tubers dry was a factor in keeping down 
Phytophthora. 

Potato and tomato diseases, M. W. Gardner (Ind. Ilort. 8oc. Trans., 1924^ 
pp. 124-132). — A brief account is given of Indiana potato diseases, including 
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Fusariimi wilt, early blight, blackleg, black scurf, scab, mosaic, and leaf roll ; 
also of tomato diseases, including Fusarium wilt, Septoria leaf spot, early blight, 
bacterial spot, mosaic, and leaf mold. Late blight of iwtatoes does not occur, 
but Bordeaux mixture is used to prevent hopperburn. Mosaic is the worst 
disease of early iwtatoes, spreading in the field and killing the plants. Leaf 
roll is the worst disease of the late potato crop. Both diseases can be avoided 
by the use of northern-grown certified seed. Tomato Fusarium wilt has been 
widely distributed by the use of southern-grown plants. Septoria leaf spot 
is very destructive in wet seasons, though controllable by the use of Bordeaux 
mixture on the plant bed and in the field. Seed disinfection is controlling bac- 
terial leaf spot. Mosaic is not seed borne but i>ersists perennially in certain 
weeds, which can easily be eradicated from the plant beds. A microscopic 
study of tomato mosaic shows that .scattered groups of cells are kilh^, the sur- 
rounding cells being stimulated to gnjw and divide, producing tumorous growths, 
accompanied in the fruits by surface blisters and abnormal adhesions between 
the fruit wall and the seed pulp, with various forms of injury. The leaf mold 
fungus invades the stem end of the fruit, (‘ausing a black rot. This results 
in a much earlier infection of the sepals, torus, or pedicels. The seeds are 
invade^I, and they transmit the fungus, 

Striga liitea on rice in Sumatra f trails, title], I>. T. and C. IIeusseii 

{Ztschr. Pflanzenkrank., 34 {1024), pp. 11-18, figs. luiea, here 

said to be one of the most widely distributed and injurious of parasitic plants, 
is discussed as to its root relations with rice plants, also as to its rc'lations with 
numerous other hosts named. 

Control of sugar-beet nematode by crop rotation, (J Thorne {l> N Dept. 
Agr., Farmers' Bvl. 1514 (1020), pp. 11-\-21. Jigs. 15) -A popular summary is 
given of the resulLs of seven year.s* field invest igalhvns of tlu^ simai l>eet nema- 
tode in the Westoni Slates, After a hrhd discussion of the distribution of the 
nematode, its life history, common sources of Infestation, and host plants, prac- 
tical methods of control are outlined. When* only a few liehls are infesU'd, 
it is recommended that these should be jdaiiH'd with other crops and beets 
not grown again on these infested areas. In st^etions wIhto the iiif(‘station is 
general, suitable crop rotations are recommended. 

[Sweet potato diseases at the Prosser (Wash.) SubstationJ {Wasliuigton 
Col. Sta. Bui. 208 (1026), pp. 60, 67).~-Expcninents with sweet potatoes, by 
H, Jensen, are said to ha\e offered an opportunity to observe the effect of 
adverse climatic conditions on the susi'CiJibility of sweet potato varieties to 
diseases. It was found that all slow growing and small, open foliaged 
varieties were more susceptible to Pythium than the rapid growing, heavy 
foliaged varieties. In the slow growing varieties in the experiment the dis- 
ease almost checked plant growth, and cxtrcmi* heat with a continuously 
dry atmosphere also affected the plants unfavorably. The i*apid growing 
varieties were less injured by dry, hot weather. Htcm rot is report e<l to have 
made its appearance in the State for the first time, and the variety Nancy 
Hall proved very susceptible to this disease, while Triumph, Strassburg, and 
some others were practically immune. 

A strain of Yellow Jersey sweet potato resistant to surface rot (Pusa- 
rium oxysporum), J. I. Laubitzen (Jour. Agr. Itescarah ill. iS\], 33 (1026), 
No. 11, pp. 1091-1094 )- — A description is given of Improved Yellow Jersey, a 
variety of sweet imtato of unknown origin that is said to be resistant to 
surface rot. In addition to its disease resistance, the roots do not shrivel 
as much in storage as the ordinary variety from which the strain was 
selected. 
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Two important tomato diseases and their control, S. H. Esbaby (Tennes- 
see Sta. Circ. 8 (1921), pp. 4, figs. 2 ). — Popular accounts are given of the wilt, 
or blight, and leaf spot of tomatoes, and suggestions are given for their 
control. The use of resistant varieties of tomatoes for the prevention of 
wilt and spraying for the prevention of leaf six)t are recommended. 

Tomato diseases in Florida, G. F. Weber and G. B. Kamsey (Florida 8ta. 
Bui. 185 (1926), pp. 57-138, figs. 42 . — The autlior has brought together for 
the benefit of growers information regarding tomato diseases known to 
occur ill Florida. Aliout 30 diseases are descrilied, their causes are indicated 
when known, and suggestions are given for their control so far as definite 
treatments can be recommended. 

A stem-end and center rot of tomato caused by various unrelated organ- 
isms, N. A. Brown (Jour. Agr. Research (U. *9.], S3 (1926), No. 11, pp. 1009- 
1024, figs. 5 ). — The author reports that a stem-end and center decay is respon- 
sible for heavy losses in shipments of green tomatoes. It is claimed that the 
disease can scarcely be detected on the outside of the fruit, while the central 
core, including ixirtioris of the seeds, is a mass of hard, dark tissue. The dis- 
ease occurs usually during seasons of hot weather and abundant rain, or 
during weather in which the fruit expands too rapidly after a iiericMi of checked 
growth. It is claimed that there is always an organism present which is 
responsible for the decay. Tlw organisms which produced the decay readily 
l)rove(l to be lUicterunn mal vaccarum, H, niarginnlc^ B. tumefaciens, B. sava- 
stanoi, B. carnpestre, B. viridilividum, Cladosporium sp., Sepioria gladioli, 
VerticllUum spp., Fusarhuu monihformc, and AHernaria sp. In addition, 
inoculation t'xperimenls showed the disease might be iiroduced with difliculty 
by B. citri, B. ritiaus, Bacillus coU emnmuuis, and B. mycoUles. The author 
claims that the blossom-eml rot of tomatoes, considered by pathologists to be a 
physiological disease induced by irregularities in the water supply and not by 
parasites, w^as produced by inorulating tomatoes with some of the above 
orgiinisms 

A tomato Iruit rot cau.sed by Bacterium lycopersici ii. sp, [trails title], 
G. Burgwitz (ZUchr. Pfiant^enlcvank., 34 (1924). 'i-8. pp, 303-312).— A de- 

scription is given of a liothouse tomato fruil rot observt^d during 1P2«‘1 and of 
a study of the associated organism, which is considered as a new species and 
' is named B. lycopcrs.ci. Varieties kiKAvn to be attacked include, thus far, 
Earliaiia and Alice lloosevelt, Danish Export remaining entirely unaffected 
though exposed. Apparently, tlie organism can overwinter in outdoor soil. 

Tomato late blight and its relation to late blight of potato, A. Bero 
(West Virginia Sta Bui. 205 (1926), jtp 31. figs 7 ) — From his investigation 
the autlior claims that tlie Phytophthora infi\sians which produces late blight 
of tomato differs biologically from the form which produce's potato blight. 
The potato fungus was found to infect the tomato triiit and leaves under arti- 
ficial conditions, but the fruit could not be infected with this strain unless the 
epidermis w^as ruptured. Tiie period of incubation for the potato strain, when 
inoculated on tomato plants, jiroved to be shorter than that of the tomato strain 
on the same host, and vice versa. In all cases observed under natural condi- 
tions, potato late blight is said to have appeared earlier in the season than the 
tomato late blight, and wdierever tomato late blight was found potato late 
blight also occurred in close proximity. 

Disease resistant fmits and vegetables, C. T. Gricoory (hid. Uort. Soc. 
Trans., 1924, pp. 118-121 ). — ^A list is given of disease resistant varieties of bean, 
celery, asparagus, cabbage, radish, spinach, tomato, muskmelon, apple, peach, 
raspberry, and strawbeiTy. 
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Studies of the epidemiology and control of apple scab, G. W. Keitt and 
L. K. Jones (Wisconsin Sta. Research BuL 7S (1926), pp. lOi, pU. 6, figs. 9).— 
In order to arrive at definite recommendations for the control of apple scab, 
the authors conducted field studies of the disease in relation to the natural en- 
vironment and laboratory and greenhouse studic's of the development and pre- 
vention of the disease under controlled conditions. 

Field studies are said to have shown that moisture and temperature factors 
play a leading part in the severity of the disease and the difficulty of its 
control. Experiments on spore germination under controlled conditions In- 
dicate that infection occurs at temperatures ranging from 6 to 26° C., with the 
temperature most favorable for rapid development near 20° (08° F.) Abun- 
dant infection was found to occur following suitable periods of intermittent 
wetting. The investigations of the authors confirm previous reports that apple 
leaves and fruits were more susceptible to scab in the early stages of develoiv 
ment than at later periods. 

Under Wisconsin conditions, the api>le ’<cab fungus was found to overwinter 
to a significant extent only through llie formation of the perithecial stage in 
dead leaves. Discharges of spores occurred only when the leaves bearing the 
ascocarps were wet. A severe drought in early spring delayed the discharge 
and reduced the quantity of ascosi>ores produced. In the six seasons studied 
primary infection commonly occurred during the first sufiicient rain period 
following the exposure of susceptible host tissue in the unfolding fruit buds. 
The most critical i>eriod for the development of api)le scab epidemics was found 
to extend from the time the apical i)arts of the sepals were first exi>os(^l in 
the unfolding fruit buds until an indefinite time some two or four weeks alter 
l>etal fall. 

Control exi>erliiieiits conducted during tlie y(‘ars 11lll>-1024, inclusive, in 
which Bordeaiix mixture, liqujd lime sulfur, €lry lime sulfur, and various mixed 
programs of Bordeaux mixture and liquid lime sulfur were tested, showed that 
Bordeax mixture or lupiid lime sulfur, apj>ropriately applied, ordinarily eon- 
trolled the disease. Bordeaux mixture, however, was unsatisfactoiy commer- 
cially because of injury to fruit and foliage. IJcjuid lime sulfur, 1-40, api)eared 
to be the most satisfactory spray tested. DatJi are given as to the time and 
number of applications of .spray tentatively rec'ommended under differtmt 
climatic conditions. 

[Apple tree scab and weather], II. Bremer (Angeiv. Bat., (i (1924), No. 2, 
pp. 77-97, figs. 2). — Observations credited to R. Aderhold and K. Ewert, as 
carried on during 10 years, of the severity of api>le scab (Fuaiciadium dendri- 
ticum) show that the most influential factor is precipitation. The most critical 
month is May, particularly its first 10 days, the disease showing great severity 
in case of heavy rainfall during this .short period. 

Apple harvesting [in relation to internal browning] (Utah 8ta. Bui, IDS 
(1926), pp. 50, 51) — Investigations by T. H. Abell are reported, in which an 
effort was made to determine whether or not delayed harvesting causes internal 
browning of the Jonathan apple. About 20 apples were picked from plats at 
weekly intervals, beginning two wet'ks before and continuing until three weeks 
after commercial harvest. The apples were stored in a cellar until May or 
later. The first year’s results are said to indicate that internal browning is 
more abundant in Jonathan apples raised on well-drained bench soils, and is 
practically nonexistent on those grown in richer, more retentive soils. It was 
increased by leaving the fruit on the tree one week too long, and could have 
been avoided by harvesting one week earlier without sacrificing much in red 
color. Water core is said to have been serious in extremely late pickings, but 
the amount was not so clearly correlated with the time of earlier pickings. 
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Coryneum blight of stone fruits, C. S. Parker (Hotoard Rev., 2 (1925), 
No. 1, pp. S-40, pis. 5 ). — OoryneuiLi bliglit of stone fruits is said to have become 
important in the State of Washington, and to have been reported from a num- 
ber of peach-growing sections of the United States east of the Itocky Mountains 
since its first api>earance on the Pacific coast hi 1900. The present paper 
reports several experiments with the organism (C. heijcrinckii) responsible for 
the disease as studied on peach, apricot, and cherry. Blossom, leaf, and twig 
blight are dealt with. 

Artificial inoculations and reisolations reproduced all typical phases of the 
disease. No indication of any other than the summer or conidial stage was 
found. Infection occurs only through stomata or ruptured epidermal tissue. 
A supposedly separate strain of O. heijcrinckii is noted. Spores were not killed 
by desiccation, and it is believed that they resi.st unfavorable conditions for a 
long period. 

Heart rot of gladioli and its control [trans. title], H. Pape (Gartenwelt, 
20 {t025), No. 40, pp. 676-680, figs. ^). — GhulioliivS lieart rot (Sept07'ia gladioli) 
is described as seen in bulb.s of gladiolus sent in 1925 from Stuttgart and Bonn. 

A leaf disease in Primula ohconica [trans. title], H. Papp: (Angeto. Bot., 6 
(1024), ^0. 2, pp. 255-275, pU. 2, fig^. 2 ). — A leaf-blade disease affecting a few 
t(v all leaves of the plant P. ohconica is described as to macroscopic and micro- 
scopic characters. Neither pest nor disease organi.sm could be made out in 
this connection. Studies on causation as outlined included chemical soil con- 
stituents, temperature, and sulfuric acid (or 8 O 2 ) gas in tln^ atmosphere, the 
l>resence of which, under certain conditions, is regarded as capable of (*ausing 
such leaf injury. 

Oak mildew [in llussia] [trans. title], A. BiirunKiM {ZtHchr. Pjlanzenkrank., 
34 {102Ji), i\(). 1-2, pp. 1-1 1, figs. 4 ). — Oak mildew, which was found in almost 
all European camntries in 1907 and 190 <S and wliieh became widely distributed 
in Russia during 10 to 15 years i)receding 192,*^, has been made the object of 
study as to both its morphology and its biological relations. The forms of the 
causal organism sludic'd by the author liave been referred to the compre- 
hensive species Mk'hrofspfiacra aim, with comment on biological grounds regard- 
ing its inclusion under M. querema. No morphological differences were dis- 
tinguished between the conidia of the organism on oak and of those on beech. 
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The Manchurian wapiti (Cervus xanthopygus Milne-Edwards) [trans, 
title], N. A. BaJkov (Baikoff) {OhsficJi. Izucli. Man'ehzhnrsk, Kravd Otd. Izd. 
{Manchuria Research Soc. Misc. Papers), Scr. A, No 5 (1925), pp. 14^ figs. 11; 
Eng. ahs,, p. I4 ). — This is an account of the species of deer met with in Man- 
churia, Chosen, Transbaikalia, the Amur, and the Maritime Provinces. 

The fauna of British India, including Ceylon and Burma. — Birds, E. C S, 
I5AKER, edited by A. E. SrrrpLEY (fjondon: Taylor d Fraitcis, 2. ed., 1922, vol. 1, 
pp. XXI1I^479, pis. 8 , figs. 98; 1924, vol. 2, pp. XXII 1^-56 1, pis. 8 , figs. 86; 
1926, vol. 3, pp. XXA'4^0, pis. 8, figs. 90 ). — This is a second edition of a work in 
four volumes, the first two of which, published in 1889 and 1890, were by 
Oates, under the editorship of W. T. Blanford, and the two last, published In 
3895 and 1898, were by Blanford. The present three volumes are devoted 
to and complete the order Passeres, in which are included 33 families, 303 
genera, and 1,330 forms. 

A natural history of the ducks, J. C. Phtlijps (Boston: Houghton Mifflin 
Co., 1925, vol. 3, pp. IX-\~383, pis. 56 ). — In this third volume of the work pre- 
viously noted (E. S. R., 60, p. 355) the author concludes his account of the 
subfamily Anatlnae and deals with Fuligulinae (in part). 
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A monograph oC the pheasants of Japan, including Korea and Formosa, 

N. Kuboda (Tokyo: Author, 1926, pp. [53+4^, pls, 15). — In this work the author 
deals with 12 forms belonging to the genera Phaslanus, Graphophasianus, and 
Cyanophasis. A list of 72 references to the literature is included. 

The snakes of Iowa, J. E. Guthiue (Iowa 8ta. Bui. 239 (1926), pp. 145-192, 
figs, 69). — In this account the author deals with the classification, Including a 
key for identification, of the snakes occurring in Iowa, their life histories and 
habits and economic importance. Descriptions are given of the 25 forms which 
occur in the State, of 2 additional species from nearby States, and of the banana 
boa, photographs of many of which are reproduced. It is pointed out that the 
bull snake, fox snake, milk snake, king snake, and blue racer are Iowa’s most 
valuable snakes because their chief food consists of rats, mice, ground squir- 
rels, and pocket gophers. The two species of rattlesnakes are the only poisonous 
forms occurring in Iowa. 

Annual report of the division of entomology, H L. Dozier {Porto Rico 
Dept. Agr. and Labor Pin. Ann. Rpt., 1925, pp. 115-124; also in tipanish ed., 
pp. 121-129). — Tins is a report of observations of the occurrence of insects 
during the year, and of the work conducted. 

In control work with white grubs tbird-instar larvae of Lachnostorna portor- 
icensis placed in soil in cages weio killed to the extent of 75 ]ier cent through 
the application of a carbon disulfide emulsion, 75 cc. in 12.5 qt. of water, 
sprinkled over the soil. In a check cacc* adjoining, the natural mortality whs 
32 per cent. In studies of the sweet potato bug (Coreenris (Spartocey^a) batata 
Bbr.) it was found l?o be killed by a fungus, llporofrichum (/loeos]H}roid<'.s. The 
first nymphal instur of this bug required about eight days, in November, for its 
completion. Notes are presented (m 0. fiisra Thumb., of which a nurnhor of 
nymphs in various instars were found on cundeamor vine hi November. Kefer- 
ence is made to the rearing of the tacliinid fly Trirhopoda pemnipes from the 
last nymphal instar of O. batata. Outbreaks of the strii^ed grass l(K>iKn‘ (Mocis 
(Remlgia) reponda) occurred in various sections of the island, causing damage 
to malojilla grass ond young sugar cane in October and November, but it was 
eventually controlled by parasites. The yellow cane aphid (Bipha flava) caused 
serious injury to UI)a cane, but was controll(‘d by the use of a 3 per cent nico- 
tine dust. The lesser corn stalk borer was a source of injury to 2-moriths-old 
Uba cane at Buena Vista. Sc'aie insects w(‘re not prominent pests duo to the 
natural control by parasites. The species mentioned include the purple scale, 
West Indian rufus scale (Bclanaspidus articulatus) , snow scale (Ghionaspis 
citri), soft brown scale (Coccus hesperidum) , pustule scale { Aster ol€camum> 
pustulans), tessellated scale (EncalymnatuH tessellatus (Sign.) ), and black st^ale. 
PuWinaria iceryi was a source of injury to sugar cane in one locality. The 
cloudy- winged whitefly was found infesting sour-orange foliage in private home 
gardens. An efiTicient parasite, Encarsia n. sp., was reared in abundance from 
Metaleur odious minimus on Oestrum diurnum and guava, and from Aleurodes 
vaiiabilis Quaint, on Varied papaya. Large numbers of the small ehalcid para- 
site Eretmocerus calif ornicus How. were reared from the woolly whitefly. The 
occurrence of this parasite is thought to account for the comparatively small 
damage caused by this whitefly. The red-banded tbrips were abundant through- 
out the year, damaging many dilferent host plants, including the grape, achiote, 
mango, almendra, guava, etc. Reference is made to the rearing of some 7,000 
silkworms during the year and the indication that they can be profitably raised 
on the Island, particularly in view of the fact that the white mulberry is con- 
sidered to be about the best shade tree for coffee. 

Insect pests (South Carolina Sta. Bpt. 1926, pp. 31-41, fios. -4).— Brief refer- 
ence is made to studies of cotton insects. Including the boll weevil, cotton flea 
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hopper, leafhopper, and boll worm ; corn blllbug ; insecticides ; Mexican bean 
beetle; rice weevil; and tomato fruit worm. It is pointed out that the native 
persimmon is a host and reservoir for certain destructive Insects, including the 
twig girdler. the persimmon psylla, and the flat and round-headed borers. 

Kntojnology {Utah 8ta. Bui. J98 (J926), pp. S9-Jil). — brief reference is 
made to the several insect projects under way, particularly to tests of different 
baits for ants, by I. M. Hawley, and studies of the Chalcis fly in alfalfa seed, 
by C. J. Sorenson. 

Insect pests {Wanhington Col. 8fa. BuL 208 (1926), pp. 66, 67). — Reporting 
upon cranberry investigations, D. J. Crowley refers to a number of insect 
pests of importance during the year, including the fruit worm, scale Insects, 
weevils, and tiisswk moths. Voick’s oil spray used for flreworm control at 
strengths of 2, 3, and 4 per cent was found to have some value as an ovicide, 
although it had little (Effect upon the flreworm lar\'a. 

[Report of entomology and apiculture department of Wyoming Station] 
(Wyoming Sia. Rpt. 1926, pp. 174, 175). — Brief refi'rence is made to work under 
way with the alfalfa weevil, American foulbrood, selective breeding of bees, 
wintering bees, honey production in the higher monniains, and studies in the 
inniiipulation of bees. 

Directory of field activities of the Bureau of Mntoiiiology (V 8. Dept. 
Agr, Cirr 80 (1926), pp II 4-85, pi 1). — This directory is arranged alpha- 
heticnlly, by States. 

[Report of tliel entomological branch (Canada Min. Agr. Rpt., 1925, pp. 
91-105) — Tills is a general statement of the (‘iitomological work of the year. 

Report of the entomologist, C. S.mfk (Nyasaland Dept. Agr. Ann. Rpt. 1925, 
pp. 9, 10). — This brief report deals with insect pests of tobacco, cotton, coffee, 
and maize. The pink boll worm was discovered in the Mwayo-Ipiana plain of 
Tanganyika Territory and in Nortli Nyasa. It was decided to jmohibii the 
growing of cotton in the North Nyasa district for the future, and to delimit a 
quarantine area comprising Mornhera, West Nyasa, and Kasungu districts and 
Kota-Kota district lying north of the Bua Rivei, in which cotton growing is 
prohibited. 

Insects of western North America, E O Essig (New York: Macmillan Co., 
1926, pp. XIA'1035, figs. 766). — This manual and textbook of insects of western 
North America is an outgrowth of the author’s Injurious and Beneficial Insects 
of California, the second edition of which was published in 1915 (B. S. R., 33, 
p. 652). In the preparation of this work the author has reviewed all the 
available literature dealing with western liLsects, references to which are 
apjiended as footnotes. The data are pre.sented systematically by orders, fam- 
ilies, and subfamilies, and keys are given for the separation of the classes, 
orders, subordc^rs, and families. The work includes indexes to the authors 
consulted (pp. 911-919), to host plants (pp. 920-034), and to the subject matter 
fpp. 935-1035). 

How insects live: An elementary entomology, W. H. Wicllhouse (New 
York: Ma>(yniillan Co., 1926, pp. XV-Y485, figs. SS3). — This is an introduction to 
a course in economic entomology. Following brief general considerations, the 
subject is dealt with in systematic order, a chapter being devoted to each 
order and typical insects us€h1 to represent the orders and the various groups 
in the larger orders. This is followed by a list of the orders and families of 
insects, a chapter on the phylum Arthropoda, and a chapter presenting sug- 
gestions for collecting insects and illustrated keys for distinguishing the prin- 
cipal orders and families of adult Insects and some (‘ommon larvae. 

Physiological studies of the effect of arsenicals on the respiratory me- 
tabolism of insects, D. E. Fink (Jour. Agr. Research [T/. 8.], 33 (1926), No. 11, 
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pp. 99S-1007, figs, 8 ), — The author reports studies made of the effect upon the 
respiratory metabolism of the Colorado potato bettle (adults) produced by 
feeding foliage sprayed with various arsenicals. Similar experiments were 
also made upon wireworms fed grains of corn soaked in arsenical solutions. It 
was found that the metabolic activity of the i>otato beetle was reduced when 
the beetle was fed on load arsenate, calcium arsenate, ferric arsenate, and 
manganese arsenate from 2 to 16 hours and increased when fed on realgar for 
the same period. The percentage depression of the oxygen consumption and the 
carbon dioxide production was found to vary with the arsenical employed. 
The respiratory metabolism of the insects was reduced when they were fed 
the oxide components of arsenical compounds, including lead oxide, manganese 
oxide, ferric oxides and calcium oxide. With the concentration of arsenious 
and arsenic-acid solulions used, it was found that arsenious acid was 57 per 
cent more toxic than arsenic acid Similarly it was found that sodium 
arsenite w^as 59 per cent more toxic than sodium arsenate. 

The discovery of the insecticidal property of carbon disulphide, P. Sim- 
mons and (}, W. Ellington {Science, 64 {1926), No. 1657, pp. 326, 327 ). — It is 
pointed out that the insecticidal value of carbon disulfide was discovered by 
L. Garreau, who reported upon it in July, lcS54‘. 

Toxicity of sodium silicofliioride and arsenical mixtures to plant foliage, 
A. P. Kerk and C. E. Smith {V. S. Dept. Agr., Off. Rea, 4 {1925), No. 48, p. 5).— 
In experimental control work with blister beetles {Epicauta lemniscata) in 
May and June, 1925, the application of a dust (*onlainiiig calcium arsenate 
and sodium silicofluoride caused mu< h greater injury to tin* iilant than where 
these insecticides were used separately. This led to investigations from 
which it was concluded that <'heinical reactions occur where eitlier calcium 
arsenate or Paris green is mixed with sodium silicofluoride in the presence 
of moisture, and that high percentages of water-soluble arsenic are released 
as a result of the reaction 

Undiluted sodium silicofluoride in two grades (C. P. and a commercial 
product containing 98 per cent) caused only slight burning, whereas mixtures 
made up of equal parts of calcium arsenate and sodium silicofluoride com- 
pletely killed the soy beans The experiments indicate that great caution 
should be used in comhiiiing sodium stlicofluoridc with certain arsenicals for 
Insecticidal use on plants, esix^cially those containing metallic elements which 
combine readily with the silicotluorides. 

Contribution to the study of diseases of insects caused by filtrable 
virvis. — A new group of ultramicroscoplc parasites: The Borrellina [trans. 
title], A. Paili^t {Ann. Inst. Pasteur, 40 {1026), No. 4, pp. 314-352, figs. 0).— 
This is a more extended account than that previously noted (E. S. R., 55, 
p. 458) of the authors investigations of ultrumicroscopie parasites which cause 
diseases in insects, and for which the genus Borrellina was erected. The 
account includes a list of 51 references to the literature. 

Soil treatment for subterranean insects, A. L. Melandkii, R. L. Webster, 
and A, Spuler {^Vasnington Col Sta. Bnl 20S {1926), pp. 21, Results 

obtained after the publication of Bulletin 199, previously noted (E. S, R., 56, 
p. 55), Indicate that sodium fluosilicate is also an effective poison for use in 
the control of root weevils affecting strawberries. 

Tests of insecticides for potato insects, C. G. Selvig {Minnesota 8ta., 
Crookston Sul)8ta. Rpt. 1925, pp. 51, 52 ). — Brief reference is made to tests of 
two lots of potato green A and B sui>plled by a chemical (‘omiiany, which 
were found to be equal in effectiveness to lead arsenate when applied at the 
rate 2 lbs. and 4 lbs., respectively, to 50 gal. of water. Three compounds 
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of London purple from a white lead company were found effective against 
the beetles, and caused no injury to the foliage. 

Some of the more important insects attacking nnt trees in Illinois, W. P. 
Flint (North, Nut Qrowera Assoc. Proc., 16 (1925), pp. 108-114). — ^The Insects 
here considered include the hickory tiger beetle or borer, flat*headed borer, 
hickory twig girdler, oak twig pruner, walnut caterpillar, nut weevils, and 
nut curculios. Control measures are given for each. 

Handbook of citrus Insect control for 1926, R. S. Woolum (Calif. Fruit 
Growers Exch., Los Angeles, Bui. 3 (1926), pp. 17). — This is an analysis of the 
value of sprays as compared to fumigation for scale insect control, based on 
results obtained by the author and .T. R. LaFolletto during the season of 
1925-20. The red scale, black scale, citricola scale, purjde scale, and red spider 
are dealt with. The effect of oil film si)rays on lemons from the packing 
house standpoint is considered by H. W. Nixon (pp. 15, 16). 

Distribution, life history, economic importance, natural enemies, and 
control of the common field cricket, Gryllus assimilis Fab., H. C. Severin 
(South Dakota Sta. Rpt. 1925, pp. 23, 24). — An account of this pest has been 
noted (E. S. R, 55, p. 255). In control work in alfalfa fields with the granular 
form of calcium cyanide tke author failed to obtain satisfactory results. 

Notes on the biology of the leaf hopper Eutettix strobi Fitch, P. A. 
Fenton (Iowa Acad. Sci. Proc., 31 (1924), PP- 437~440y figs. 3). — This is a brief 
account of a leafhopper which produces stigmonose on the leaves of the common 
pigweed or lamb’s-qiiarters (Ghenopodium album). 

The chinch bug on St. Augustine grass lawns, J. R. Watson (Florida Sta. 
Press Bui. 371 (1925), pp. 2), — Attention is called to the Injury caused by chinch 
bugs to this i>opular lawn gra.ss In Florida and means of control through the 
use of calcium cyanide^ and nicotine sulfate lime dusts. 

Chinch bug control on St. Augustine grass, A. H. Beyer (Citrus Indite., 7 
(1926), No. 8, pp. 13, 16, 17). — A practical account of this pest and means for its 
control in Florida. 

A new species of Triphleps ( Heteroptera, Anthocoridae) preying on the 
eggs of Heliothis obsoleta H. S. in Queensland, W. E. China (Bui. Ent. Re- 
search, 16 (1926), No. 4^ PP ^^1^ fig. 1) — Under the name T. australis the 
author describes a new species which attacks the eggs of the boll worm in 
Queensland. 

Plum aphis and brown rot control, A. H. I..EE8 and H. R. Briton-Jones 
iJour. Pomol. and Hort. Sci., 4 (1925), No. 3-4, pp. 196-199). — This has been 
noted from another source (E, S. R., 55, p. 602). 

The aphids of Myzocallis infesting the bamboo, R. Takahashi (Ent. Soc. 
Wash. Proc., 28 (1926), No. 7, pp. 159-162, figs. 8). — Seven species of Myzocallis 
are recorded us known to infest the bamboo. M. faiieanus. wbich attacks the 
young leaf and shoot at Taihoku and Karenko, Taiwan, is described as new. 

Factors influencing citrus aphis outbreak, ,T. R. Watson (Citrus Indus., 
7 (1926), No. 9, pp. 10, 11, 33). — A discussion of the factors influencing the occur- 
renc?e of Aphis spiraceola in Florida. It is pointed out that the aphid has 
recently been reported as seriously damaging citrus trees in Louisiana, and 
that specimens have been received from the Satsuma belt of Alabama. In 
Florida, Satsumas from Gainesville south are as severely infested as any other 
variety of citrus, but there are no signs of its presence on Satsumas in most 
of the Satsuma belt in the State. 

Lepidosaphes destefanii Leon, a new enemy of the olive [trans. title], 
V, Herce (Bol, Estao. Patol. Veg. [Inst. Agr. Alfonso XII, Madrid^, 1 (1926), 
No. 2, pp. 53, 54, figs. 3). — ^The author records the infestation of the olive at 
Maella, Saragossa, Spain, by this scale. 

42418—27 5 
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Studies OB the potato tuber moth during the winter of J.02S5^19SS6, 

G. W. Underhill (Virginia Sta, Bui. 251 (1925), pp. 21, figs. 5 ), — This is an 
account of studies of the potato tuber worm In fields on the eastern shore of 
Virginia. It includes a discussion of the percentage that failed to survive the 
winter in the fields in which a fall crop of potatoes had been grown, with the 
death rate of propupae and pui>ae; number of insects that failed to survive the 
winter when attached to cornstalks in fields in which a spring crop of potatoes 
had been produced ; observations of the death rate of pupae in the soil ; location 
of pupal cocoons in the field ; observations of the different stages of the potato 
tuber worm during the winter ; comparison of the temperature of the past 
w’intor with other years ; and parasites and predators. 

It was found that during the winter of 1925-26 only the pupal stage survived 
out of doors, while in the storage houses, where the temperatures remained 
above freezing, all stages remained alive throughout the winter. The infesta- 
tion of the spring crop fields was traceable to culls and volunteers. The grcai 
reduction in number of insects durjiig the winter seemed to be largely due to 
low temperatures, the work of parasites, and the habit of the moths of emerg- 
ing during the winter. The fact that only about 5 per cent of the pupae sur- 
vive until March is due to the combined effect of cold and the work of para- 
sites. Six species of parasites were observed wTiich, in order of importance, 
are: Campoplex ferruyineipvH Asbm., 0. phthonmaeae Cush., Ephiaten aequaiin 
Prov., Bracon gibhosus Say, Apanteles carpatus Say, and Itoplcctia conquisitor 
Say. Two predatojs, namely, Podi^^ua spinosus and fjyctocoriH aimpcairia 
Fabr,, were observed to attack and kill the larvae. With 1,872 cocoons from 
above ground examined, parasitism ranged from 3 to nearly 50 per cent, with 
an average of nearly 30 per cent. 

T!ie European corn borer in Ohio, L. L. Huder and C. li. Netswander (Ohio 
Sta. Bimo. Bui,, 12 (1921), No. 1, pp. 2-lS, flya. 7). — This is a practical account 
arranged in the form of 53 ciuestious and answ^ers. The article concludes with 
a discussion of the corn borer control program. 

Learning to live with the European corn borer, W. P. Flint, J. C. IIacklk- 
MAN, and P. C. Bauer {Illinois Sta. Ctre. S1.3 (1921), pp. 16. figs. 7/).— In this 
circular the author gives the latest information concerning the spread of the 
corn borer and imdhods for combating it. 

Codlhig-moth in apricots, F. W. Petiey and 0. J. .Ioubert ((Jiuon So. Africa 
Dept. Ayr. Jour., 12 (1926), No. 5, pp. It61~-^8S ). — This is a further reiiort of 
studies of the life history and control of the codling moth at Wellington dur- 
ing the 1925-26 fruit season (E. S. R., 54, p. 156). 

The insect continues to be a serious pest of apricots in many Wellington 
orchards, where practically no pear, apple, or quince orchards exist, and it 
appears to be slowly spreading to most orchards in the district. It has now 
been reared from loquats. The infestation was less than in the previous year, 
but it averaged from 10 to 15 per cent in orchards where no efforts were made 
to control the pest. It w^as found that 31 per cent of the infestations in Alphas 
and from 48 to 07 per cent of those in Royals did not become serious except 
for the exporter of fresh fruits, owxng to the fact that either the larvae left 
these fruits soon after they burrowed through the skin, or died prematurely. 
One codling moth larva may infest or injure several apricots before it finally 
establishes itself in a fruit to develop to maturity. Spraying can not yet be 
recommended for the control of this pest in appricot orchards, and it is con- 
fidently expected that it will be unnecessary If the other measures of control 
particularly banding, are thoroughly and properly practiced. 
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The sugar cane moth stalkborer (Oiatraea saccharaJis saccharalis Fab*) « 
D. L. Van Dine {Trop, Plant Research Found. [Wash., D. C.3 Bui. 2 (1926), pp* 
2 j ), — brief account of this pest in Cuba, its Cuban parasites, viz, Tricho^ 
gramma mintiium Riley, Eus^cnilliopsis diatraea Twiis., Sarcophaga sternodon- 
tis Twns., Apanteles diatraeae Hues., Bassus stigmatcrus Cress., and Isaria 
(Cordyceps) larberi Giard, and means of control. 

Spraying tests in controlling sugar beet webworm, C. G. Selvig {Minne- 
sota Sta., Crookston Substa. Rpt. 1025, pp. 56, 57).— The results obtained on 
August 35 with 8 different sprajdng treatments are reported in tabular form. 
Liquid sprays were found much more effective than dust sprays of the same 
poison due to their better sticking qualities. 

On Psara plioeopteralis as a pest on grasses in south India, M. C. Cheuian 
and C. J. Geoege {Joiir. Bombay ^at. Hist. Soc., 31 (1926), Vo. 2, pp. 529, 530, 
pi. i).— A brief account is given of the life history of this enemy of fodder 
grasses in Malabar. It is knowm to occur on Panicum javanicum, P. miliaeeum, 
Andropogon anuulatus, and Cynodon dacfylon, and probably feeds on any com- 
mon grass, having in one instance been reared from wheat. It has also been 
found in Coimbatore, Bangalore, and Bellary. A single specimen of the ichneu- 
mon parasite liyzenctUH annnlipcs was reare<l from a larva. 

A revision of the adult aiiopheline mosquitoes of Japan, II, S. Yamada 
{Tokyo Imp. llniv, Govt. hist. Infect. Diseases Sci. Rpts, 4 (1925), pp. W- 
493 ). — Tills comjiletes the paper previously noted (E. S. R., 55, p. 459), 14 forms 
having In^cn recognized. 

The mosquitoes of the Lower Fraser Valley, British Columbia, and their 
control, E. Heaele {Canada Natl. Research Council Rpt. 17 {1926), pp. 94, pk I, 
figs. 42 ). — A discussion of the Low’cr Fraser Valley mosquito problem, with keys 
to Lower Fraser Valley mosquitoes, descriptions and accounts of species in 
habitat groups, a list of Lower Fraser Valley mosquitoes, and control measures. 

House flies and their connection with manuring operations on estates in 
Ceylon, F. P. Jepson {Ceylon Dept. Agr. Bui. 74 {1926), pp. 16, pis. 7 ). — The 
author records Musca yerburyi, M. nehulo, Btomoxys calcitrans, Ophyra nigra, 
and Chrysomyia tncgaccphaJa as breeding in artilicial manure. Of these M. 
yerburyi and M. ncbulo are the only ones concerned in the sw’arms which invade 
bungalow’s, and the former is probably more commonly met with. The studies 
indicate that the swarms of fliCS which coincide with manurial operations on 
estates originate, in most cases, from eggs laid after the manure has been 
spread in the Held, by flies which were already present on the estate in small 
numbers. Experiments conducted demonstrated that flies will neither oviposit 
nor breed in perfectly dry artificial manure, although they will readily do so 
when certain of these manures are moistened. 

Some experiences in the control of fly-breeding, E. B. Alenutt {Jour. Roy. 
Army Med. Corps, 47 (1926), No. 2, pp. 105-120, fig. i).— This deals with the 
method of treating stable litter in a two-stalled manure pit, practical points 
in working the method, experimental w’ork in connection with fly breeding in 
manure, etc. 

Biology of the red-tailed Tachina-fly, VVinthemia quadripustulata Fabr., 
H. W. Allen {Mississippi 8ta. Tech. Bui. 12 [1925], pp. 32, figs. 10 ). — This Is a 
report of investigations commenced in 1923 and continued through 1924 and 
part of 1925. It is shown that this parasite occurs over the greater part of 
Europe and a large part of North America and has been reared from no less 
than 48 lepklopterous hosts in Europe and North America, and that Coleoptera 
may be occasionally attacked. The author considers it to be without question 
one of the most valuable native insect parasites. Following the presentation 
of a list of hosts and their habits and a discussion of its economic importance. 
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technical desctiptions ate given of its several stages, then an account of bio- 
nomic studies, including duration of life stages, seasonal cycle, habits of the 
adult, food, habitat, oviposition, emergence from the egg, and habits of the 
larva. The author has found that in Mississippi this species hibernates as 
a full grown maggot in the soil, though it has been reported in Europe to pass 
the winter in the pupal stage. Three additional complete broods and a partial 
fourth are described. A bibliography of 48 titles is included. 

Weevil biological work (South Carolina Sfa. Rpt. 1926, pp. 1-10, fig. 1 ). — 
This is a brief reference to studies of the life history and habits of the boll 
weevil near Florence, conducted cooperatively by F. A. Fenton and B. W. 
Dunnam, of the U. S. D. A. Bureau of Entomology. In hibernation work with 
12,425 weevils placed in cages, 54 per cent of the 102 survivors had emerged 
by April 28, and 99 per cent by June 7, when the first squares were developed. 
Cages located in the woods gave an average survival of 0.42 per cent as com- 
pared with 120 per cent for those placed in the open. There was a survival 
of 0.1 per cent from the cage stocked September 18, while no weevils issued 
from those stocked September 24 and October 1. It was found that 1(X) per 
cent of the weevils emerging from April 27 to May 28, and placed in cages over 
cotton in the field, were dead by June 7, when the cotton began to fruit. There 
were 4 generations of weevils during the year. The first-generation weevils 
emerged from July 5 to August 27, and the second from July 25 to September 24, 
the peak of weevil emergence being reached about August 2. The first migrating 
weevil was collected on July 7, with the greatest migration taking place between 
August 28 and September 14, Of the 6 parasites of the boll weevil reared in 
the vicinity of Florence, M wrohracon mellitor was by far the most important. 

Senses of the cotton boll weevil — an attempt to explain how plants 
attract insects by smell, N. E. McIndoo (Jour. Agr. Research [V. S.}, S3 
{1926), No. 12, pp. 1095-1141, figs. 16). — In this account the author deals with 
chemotropic exi>eriments (pp. 1097-1102) and morphology of the sense organs 
of the adult stage (pp. 1102-1126) and of the larval stage (pp. 1126-1136) 
of the boll weevil, with illustrative drawings. The account concludes with a 
discussion of the manner in which plants attract insects by smell and a sum- 
mary of the senses. A list of 60 titles of literature cited is included. 

Boll weevil control tests (Georgia Coastal Plain Sta. Bill, 6 (1926), j)p. 21, 
22). — In a brief reference to control work conducted it is pointed out that the 
work has shown conclusively the benefits of early poisoning. Applications may 
be made with calcium arsenate dust or with the homemade mixture of molasses, 
calcium arsenate, and water, the latter being probably more practical since It 
does not require the use of dusting machinery. The applications should he 
begun a week to ten days before squaring, and two to three applications be 
made at weekly intervals. 

Bee diseases in United States, A. P. Stubtevant (Gleanings Bee Cult., 54 
il926), No. 10, pp. 648-653, figs. 5). — This is a report upon a study of records of 
samples received by the U. S. D. A. Bureau of Entomology bee culture labora- 
tory during a i>eriod of 20 years. 

The Brazilian beekeeper, E, Schenk (Der Brasilianische Bienenzuchtei\ 
Porto Alegre: Germano Gundlaeh d Co., 1925, 6. ed., pp. 250, pis. [40], figs. 
1155]). — This is a textbook on beekeeping in Brazil. 

New chemical for beekeepers, C. L. Gorkins (Gleanings Bee Cult., 54 (1926), 
No. 10, pp. 644-040). — It is pointed out that calcium cyanide is a new and most 
useful chemical for the beekeeiier, being efficient in the destruction of diseased 
honey bees, wild bees, the wax moth, and ants without poisoning the honey. 

The control of big bud mite In the field, B. G. HArroN, J. Amos, and H. M. 
Tyotcman (Jour. Pomol. and Hort. Bd., 5 (1926), No. 2, pp. 124-130, pi. 1).— 
'The field experiments here reported led to the recommendation that black 
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currant bushes be sprayed with winter-strength lime sulfur (1.025 sp. gr.) 
just as the bloom trusses are appearing and before they open. 

ANIMAL PEODXICTION 

Borne relations between fertility and the composition of the diet, A. G. 
Hogan and H. M. Harshaw {Missouri i^ta. Research Bui. 94 {1926) j pp. 23, 
figs. 8).— This is a further study along lines previously noted (E. S. R., 55, 
p. 90). Synthetic diets containing casein, starch, lard, cod-liver oil, yeast, cel- 
lulose, various salt mixtures, vitamin B, wheat germ and wheat-germ oil were 
used to determine whetlier there is a si)eciflc vitamin controlling reproduction. 

When rations containing no known source of vitamin E were fed tq^ rats 
sterility resulted. Females became pregnant, but in many cases the litters were 
resorbed and when young were produced they wore cither born dead or died 
in a short time. Stei'ility did not occur immediately, and females in some 
cases produced litters 7 months after being placed on the experimental diet. 
Using wheat germ or wheat-germ oil resulted in the birth of a normal number 
of litters. Observations did not indicate that sterility was due to anemia. 
When males were fed rations containing no vitamin E the testes showed lack 
of sperm and a typical condition of atrophy. 

Commercial feeding stuffs, H. R. Kkwbill et al. [hidiava Sta. Bui. 303 
{1026), pp. 20, fig. 1). — A report of samples collected for official inspection during 
1925, a list of the feed manufacturers, and the number of samples of their 
products examined, pas.sed, not passed, and not tagged (E. S. R., 54, p. 857). 

Inspection of commercial feedstuffs, P. H. Smith, F. J. Kokoski, et al, 
(Massachusetts f^ta. Control Scr. Bui. 36 {1926), pp, 29). — This publication con- 
sists of tables giving the results of chemical and microscopic analysis of 1,428 
feeding-stuff samples collected for otficial ins}>ertion dunng the year ended 
Beptemher 1, 1026 (E. S, R., 54, p. 668) 

Izze, the most expensive steer in North Bakota, J. H Shepperd {North 
Dakota Sta. Circ. 34 (1926), pp. 4^ D — Tin's circular indicates in a popular 

manner the difference between purebred and scrub cattle. 

[Cattle feeding experiments at the Crookstoii Substation], G G. Selvig 
{Minnesota St a.. Cfookston Suhsta. Hpt. 1925, pp. 62-64). — The results of two 
experiments on fattening cattle are briefly reported. 

Pasture trials for cattle. — In continuing the pasture trials with yellow blos- 
som sweet clover and hrome grass (E. S. R.. 55, p. 859), the cattle made aver- 
age gains per head for the 112-day period of 98 and 105 lbs., respectively. After 
September 1 the cattle on tlie hrome grass just maintained weight, wbilo those 
on sweet clover were turned into a new growth and made an average daily 
gain during 28 days of 1.43 lbs. 

Fattening two-year-old steers. — Four lots of six 2-year-old steers each were 
selected for comparing the value of ground wheat screenings when used as 
a portion of the grain ration with whole or ground barley and oil meal. As 
fed in the different lots the grain rations consisted of 45 i)or cent wheat screen- 
ings, 45 per cent ground barley, and 10 per cent oil meal ; 90 xier cent w^hole 
barley and 10 per cent oil meal; 90 per cent ground barley and 10 per cent 
oil meal ; and 90 per cent ground barley and 10 per cent oil meal, the last 
being fed sweet clover hay and corn silage and the other lots alfalfa hay and 
corn silage as roughage. The lot receiving the wheat screenings made average 
daily gains of 3.13 lbs., while on whole barley there were produced average 
daily gains of only 2.13 lbs. and on ground barley with alfalfa hay 8.08 The 
average daily gain with ground barley and frvveet clover hay was 2.86 lbs. The 
results showed that wheat screenings proved to be slightly more efficient when 
replacing half the barley than barley alone. Ground barley increased the rate of 
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gain and the resulting profit, and improved condition of the experimental 
animals as compared with whole hurley. Sweet clover was inferior to alfalfa. 

[Experiments in beef production at the South Carolina Station] {8outh 
Carolina 8ta, Rpt 1926, pp. 57-59, figs. 5).— Experimental work with beef cattle 
was continued as previously noted (E. S. K., 54, p. 664). 

Steer feeding. — Twenty-four grade steers under 2 years of ago, averaging 675 
lbs., were divided into 3 lots. One lot receiving cottonseed meal and hulls made 
an average daily gain ]yer head of 1.75 lbs. in a 112-day feeding period. A sim- 
ilar lot fed cottonseed meal and corn silage gained at the rate of 2.13 lbs. The 
third lot, receiving soy bean oil meal and corn silage, made 2,07 lbs. daily gain. 
The cost of 100 lbs. gain was $15.84 in lot 1, $12.39 in lot 2, and $13.95 in lot 3. 

Wintering feed cattle at the Coast Station . — A imrebred Aberdeen Angus herd 
was fed from December 22 to March 30 on eotloiiset^d meal, sorgliiiin silage, and 
either hay or straw as additional roughage. The mature cows gained 112 lbs. per 
head at a cost of $17.87, while the heifers gained 78 lbs., covsting $13.01 per head. 

Konghage rations for two year old steers, H. IIackkdorn, J. Sotola, and 
K. P. Bean (Washington Col. Sta. Bui. 208 (1926), pp. 12, 13).— Four groups of 
10 steers each weighing from 850 to 900 lbs. i>er head were selected for com- 
paring home-grown roughages. One lot receiving whole alfalfa hay made 
average daily gains of 1.22 lbs. per head, while lots receiving alfalfa hay and 
silage in equal parts, alfalfa hay and silage 1 : 2, and the waste alfalfa hay from 
the first lot made average dally gains of 1.52, 1.78, and 0.09 lbs. i)er head, respec- 
tively. The results of this 90-day experiment indicated that the feeding of com 
silage with alfalfa hay was a much better practice than feeding alfalfa hay alone. 

Fattening calves in Arizona, E. B. Stanley and E, L. Scott (Arizona Sta, 
Bui. 116 (1926), pp. 314-336, figs. 7). — The experimental work reported in this 
bulletin is the first of a series of trials to determine the economical possibili- 
ties of fattening calves in Arizona. ?tixty high-grade Hereford calves, averag- 
ing about 375 pounds in weight, were divided into 0 lots of 10 head each 
Lots 1, 4, 5, and 6 were steer calves. Lot 3 was composed of heifer calves, and 
lot 2 was divided into 4 head of heifers and 6 head of steers. Lots 1, 2, 3, and 
4 were fed corn silage, alfalfa hay, rolled barley, and cottonseed meal. In 
the first 3 lots the silage was fed in the proportion of 1 part hay to 2 i>arts 
silage. In lot 4 all the silage the calves would consume was fed. Lot 5 
received the same ration except that no cottonseed meal was fed during the 
first 90 days. Lot 6 received alfalfa hay, rolled barley, and cottonseed meal. 

The results indicate that heifer calve.s finished as well when fed in the pen 
with steers as when fed in separate lots. Heifer calves gained slower and 
required more feed per unit of gain than steer calves, but attained a market 
finish earlier. Limiting the silage received in proportion to tlie hay con- 
sumed gave somewhat higher gains, decreased the cost of gains, and the margin 
necessary to break even. Steers in the silage-fed group made more efficient 
use of their feed and more economical gains than tho.se receiving no silage. 
Adding cottonseed meal to a ration of com silage, alfalfa hay, and rolled barley 
did not effect an economical saving of rolled barley. The 10 smallest calves in 
the experiment made a daily gain of 2.13 lbs. as compared with 1.9 lbs. with 
the 10 largest calves. 

Calves fed on the feeds grown in Salt River Valley attained a satisfactory 
finish, but were not good enough to bring the premium paid for baby beef, 
either because they were not large enough to begin with or the feeding i>eriod 
was too short 

Sheep breeding and feeding trial, C. G. Sklviq (Minnesota Sta., Crookston 
Suhsta, Rpt. 1925, pp. 64-69, fig. 1 ) , — In a study of the possibilities of economic 
sheep production in the Red River Valley region of Minnesota, four lots of 40 
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ewes were selected and wintered on various combinations of feed. One lot 
receiving alfalfa hay and ground barley produced 38 living lambs and lost an 
average of 1.19 lbs. per head from November 18 to May 26. Another receiving 
the alfalfa hay and ground wheat screenings produced 43 lambs and lost an 
average of 5.95 lbs. per head. The other two lots, receiving sweet clover hay and 
ground barley and sweet clover hay and ground screenings, produced 42 and 34 
Iambs, respectively, and the former gained 2.29 lbs. per head in live weight, 
while the latter lost 2.68 lbs. In the spring one-half of the lambs were turned 
on sweet clover pasture and the other half on native pasture. Beginning with 
August 20 they were fed in the sheep barn on n light grain ration of ground 
barley and ground oats with alfalfa hay, which was somewhat modified as the 
fattening i>eriod progressed. Whtm sold on the Chicago market in November 
they brought practically top prices. Though the calculated profits for the enter- 
prise were small, it is nevertheless concluded that this experiment shows that 
there is no reason why sheep production can not ])e carried on profitably on a 
Red River Valley farm. 

Sheep breeding to eliminate the tail, J. W. Wilson {South Dakota Sta. 
Rpi. 1925, p. 9, fig. 1 ). — By crossing fat-rumped sheep with other breeds and 
seh'cting tailless nonfat-riimped off.spring liaving de.sirable characteristics for 
several generations. 38 out of 21 lambs profliiced during the first year were 
short-tailed and the majority had good fleeces, while only a few showed any 

idence of the fat rump. 

[Experiments in sheep production at the South Carolina Station] {South 
Carolina Sta. Rpt. 1926, pp. 59-61, fg. 1 ). — A brief description of the work. 

Shfcp hiiproi ement hn uhc of purebred Sixty nalive ewes from the 

coastal section were bred to a purebred Southdown ram. The first cross lambs 
sheared fleeces averaging 5.08 lbs., while the fleeces of the ewes averaged 4.15 
Ihs. The lambs showed marked improvement in mutton qualities over their 
dam<«. The ewes responded to good feed and care. In September, 1923, they 
averaged 65 lbs. in weight and in 2 years had increased to 80 Ihs. The fleec'es 
in 3923 averaged 1.8 lbs. and two years later weighed 4.15 lbs. 

(^oltonseed meal and hulls* i\ mixed soybean and grass hay for wintering 
eircs — Forty ewes were divided into 2 lots aful fed for 76 days. One lot 
received cottonseed meal and hulls and the other mixed soy bean and grass hay. 
Aft<‘r 28 days the ewes on hay had failed to gain so cottonseed meal was added 
to the ration. The ewes on cottonseed meal and hulls gained 18 lbs. per head 
at a cost of 81.54, and those on hay gained 13 Ib.s. at a c<>st of 82.09. A record 
of the weight of tlie hnnhs at birth showed that those from the cottonseed meal 
and hull ewes weighed 7.77 lbs. and those from ewes fed hay averaged 7;95 lbs. 

The seining iron r. the knife lor docking lainbs . — Twenty grade lambs, 1 to 2 
weeks old and docked with a sharp knife, gained faster and the wounds healed 
more rapidly than a similar lot docked with the searing iron. 

The nutritive value of first, second, and third cuttings of alfalfa hay, 
J. SoroLA {\Vashington Col. Sta. BuL 208 {1926), pp. 13, I4)~ln 54 separate 
digestion and metabolism studies with ewe and wether lambs, it was found 
that sheep fed alfalfa hay excreted 44.79 per cent of the ingested organic mat- 
ter in the feces. Two and one- third lbs. of vrater were consumed i)er pound of 
feed when receiving dry feed such as alfalfa hay, vith some variation resulting 
from the environmental tt'mperature. The largest yields of digestible matter 
fier acre were obtained when the fir.st and second cuttings were made in the 
one-half or three-fourths stages of bloom. The second cutting yielded the 
most digestible matter per acre when cut at the three-fourth to full bloom 
stage, though no differences wore apparent iii the first cutting. The third 
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cutting was best made at the half bloom stage for obtaining the maximum yield 
of digestible matter per acre. When the first and second cuttings were made in 
the three-fourth bloom stage and the third in the half bloom stage a total of 
192.71 lbs. of calcium and 20.36 lbs. of phosphorus were removed per acre 
during the season. 

Sheep feeding. — XIV, Fattening western lambs, 1925--1026, C. Harpeb 
(Indiana 8ta. Bui, SOJ/ (1926), pp. 12, fig. 1). — In work done to check results of 
previous experiments, a comparison of hominy feed and shelled corn resultc'd 
in approximately the same gain and feed consumption. The corn-fed lambs 
made somewliat cheaper gains (E. S. R., 43, p. 375). 

Lambs fed clover hay in comparison with soy-bean iiay (E. S. R., 54, p. 363) 
gained 5.8 lbs. more per lamb in 60 days and cost $2.12 less i>er 100 lbs. of gain. 

When the amount of legume hay fed was varied (E. S. R., 41, p. 70), it was 
found that lambs f(^ hay each day gained faster but at no less cost than those 
fed hay every fifth day. The market finish the same in both cas(‘s. 

Lamb feeding experiments in the sugar beet growing districts, J. A. 
Holden (Nebraska Sla. BUI. 216 il!)26), pp. 21, fig. 1). — The data presented in 
this bulletin represent a continuatKUi of a study (rf 1 iinh feeding on irrigated 
farms in western Nebraska (E. 8. R, 4t), p. 670). The work reportt d was 
begun in the fall of 1922 and continued for three successive winters. The first 
winter there were 30 lambs i>er lot, averaging 48 Ihs. initial weight, and the 
second and third winters 25 lambs p<^r lot, averaging 45 I'lid 59 lbs. 

The objects of the experiment were to compare: (1) Corn, barley, and dry 
pulp when fed with alfalfa hay ; (2) cottonseed cake nnd linseed cake when 
fed with either corn, barley, or dry pulp; and (3) corn silage, be(4-top silag(‘, 
beet tops, and cull ixitatoes >vhen fed with a ration of corn, cottonseed cake, 
and alfalfa hay. The lambs in each lot were fed all the alfalfa hay they would 
eat without waste. When on full feed the 1 mibs \^’ero fed corn, barley, and 
dry pulp at the rate of 1 lb. j>er lamb daily, cake at the rate of i/j lb , and silage 
or potatoes at the rate of l.G lbs. Reet tops were fed in amounts that the 
lambs would clean up. 

The following table gives the summary of the combined 3 years’ work: 

Nummary of three years^ comparative feeding tests in fattening lambs in western 
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Effect of feeding and management of sheep on the tensile strength and 
^astfeity of wool, W. E. Joseph (Jour. Agr, Research [U. jS.], S3 (1926), 
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Nq^ XI f PP» i07$-1089f flg», 7). — Wool fibers taken from the shoulders of Ram- 
bouillet ewes in several flocks wintered under range and semirnnge conditions 
were compared as to stretch by each increment of weight or stress, the elastic 
limit point, total stretch at the breaking point, breaking stress, and diameter, 
wit-h the fibers of yearling wethers and ewes and mature ewes which were 
wintered under good farm conditions. The methods of testing the fibers were 
essentially described in earlier work at the Montana Experiment Station 
(E. S. R., 33. p. 762). 

The average results of these tests indicated lower values for the range ewes 
for stretch, break, and diameter, but higher values for range ewes for average 
elongation, tensile strength, elastic limit on e<iual area, and Young’s modulus, 
which is the relation between the product of length and stress divided by the 
product of stretch and area of the cross-section. 

The data are presented in tables and graphs. These show a rather uniform 
tendency of a smaller diameter of fiber from the aged ewes as well as the year- 
ling wethers and yearling ewes kept under range or semirange conditions, as 
compared with those kept under more favorable conditions. A greater strength 
of the small fibers per unit of area of cross-section was explained on the basis 
of the medulla making up a greater proiwrtion of the cross-section than the 
cortex in case of the fibers having the greater diameter. 

In a second experiment lots of wethers were fed for 5 to 0 months during 
the winter on rations of alfalfa hay, oats, and linsc'ed oil meal, as compared 
with mixed hay in 1 year, and alfalfa as eompareci with oat straw and cotton- 
seed cake in 2 other years for a study of the effect of such feeling on the 
quality of the wool of individual animals. 

An analysis of these results showed no variation in the stretch, break, diame- 
ter, average elongation, tensile strength, Young’s modulus, or elastic limit on 
equal area which could be ascribed to differences in the feed during the test 
period, notwithstanding the fact that the fleeces of the wethers in the lots 
fed straw and cottons(H*d cake were dry, harsh, and lifeless to the touch as 
compared with fleec‘es of the wethers fed a liberal ration of alfalfa hay, which 
were in every case quite sati*sfactory in condition. 

The fleeces grown during the period in part of which hay was fed were 
uniformly heavier tlian those produced during the year represented by the 
test iKjriod on straw and cottonseed cake. With two exceptions the length of 
the staple showed a uniform tendency to decrease with the advancing age of 
the wethers for the flrst two fleei‘es, but in the third fleece there was no 
tendeiK'y for a deci’ease In the length of staple as compared with the second 
fleece. Age appears to be a greater factor in determining the length of staple 
than the ratlier marked differences in the level of feeding over a period of 
5 to 6 months. Opposed tendencies on the length of staple and the weight 
of the fleece observed, as w^eU us the lack of change in the diameter of the 
fiber or apparently in the quantitative relations of such structural parts of the 
fiber as influence its strength or elasticity, indicated that wdiile the physical 
properties of tJie wool fiber itself are not easily changed either quantitatively 
or qualitatively, the yolk or grease and other factors that go to make up 
shrinkage are easily subject to influence by the level of feeding. 

It is concluded from these experiments that the level of winter feeding should 
be determined according to the needs for other purposes than for wool produc- 
tion, because any additional weight of fleece produced by more liberal winter 
feeding of sheep in good physiological condition is concerned largely with the 
factors making up shrinkage and only slightly with the actual wool fibers. 


42418—27- 
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Pork production at the Novih Platte Substation^ W. P. Skvoeb {N^osha 
Hia. Bui, 214 {19i6)t pp, flp, i).— The results of several years^ work with 
hogs at the North Platte Substation are summarized. 

Comparison of the relative feeding values of white and yellow com for fat- 
tening hogs. — The results of 8 winter and 1 summer test, involving 210 fattening 
pigs, are summarized. Nine lots of pigs fed white corn and various other feeds 
made an average daily gain of 1.35 lbs., as compared with 1.36 lbs. for similar 
lots fed yellow corn and other feeds. The feed required for 100 lbs. of gain for 
those fed white corn was 358 lbs., and for those fed yellow corn 377 lbs. When 
pigs had access to both white and yellow corn there was no appreciable differ- 
ence in the rate of gain, economy of feed required to produce a unit of gain, or 
the amount of either kind of corn eaten. The feeding or not feeding of alfalfa 
and other supplements did not favor corn of either color. 

^udan grass pasture v. alfalfa pasture . — In 3 years’ work, the first year 
the grazing period was 60 days, while the last two years the tests were con- 
tinued until the pigs had reached a marketable weight. 

The first year the 15 pigs on alfalfa pasture made an average daily gain of 
1.51 lbs., as compared to 1.3 lbs. for those on Sudan grass. The feed required 
for 100 lbs. of gain was alfalfa 359 lbs. and Sudan grass 402 lbs. 

The second year 3 lots of 20 hogs each were pastured on alfalfa and 3 lots 
on Sudan grass. One lot on each type of pasture received a 1 per cent corn 
ration, another a 2 per cent corn ration, and the third was self-fed corn. On 
Sudan grass the light-grain-ration group gained at the rate of 0.19 lb. per day 
and required 517 lbs. of corn for 100 Ib.s. of gain. The 2 per cent grain group 
gained 0.48 lb. and required 119 lbs. of corn, and the self-fed lot gained 1.11 lbs. 
and required 406 lbs. of corn. The pigs on alfalfa fed the .same rations gained 
at the rate of 0,47, 0.91, and 1.29 lbs., respectively, and coiLsunied 214, 222, and 
388 lbs. of corn per 100 lbs. or gain. All lots were put into dry-lot on October 21 
and self-fed corn and tankage. The two lots self-fed in .summer were ready for 
market in 2 weeks. The medium-fed lot on alfalfa i)asture required 35 days to 
attain market w^eight, and the similar lot on Sudan grass required 65 days. 
The light-fed alfalfa lot reached market weight in 05 days and the light-fed 
Sudan grass lot was 14 day.s behind the similar alfalfa pigs and 28.5 lbs. under 
market weight. 

The third summer one lot of 15 pigs on each kind of pasture was self-fed 
corn and tankage, another lot was self-fed corn, and (mo lot received a 2 per 
cent corn ration. The self-fed corn and tankage lot went to market direct from 
pasture. Those self-fed corn on alfalfa went 2 weeks later, and the 2 per cent 
corn on alfalfa and self-fed corn on Sudan grass lots followed in 7 weeks. The 
2 per cent corn on Sudan gi*ass lot was not ready for 10 weeks after the first 
group. From these results it is very doubtful if light summer feeding is 
particularly economical in eitlier rate or cheapness of gains, 

Tanlmge. — The results of several trials showed that the addition of tankage 
to corn increased the rate of gain, decreased the feed required per unit of gain, 
and usually increased the net profit. The addition of shorts to a corn and 
tankage ration had little or no effect upon the rate of gain. Feeding alfalfa 
hay in addition to corn and tankage did not increase the rate of gain, but 
decreased the corn and tankage required per 100 lbs. of gain. Feeding tankage 
on Sudan grass pasture increased the rate of gain. 

Self-feeding v. hand-feeding and self-watering v. hand-watering. — Self-feeding 
and self-watering gave much greater gains at a considerable saving of feed 
required per unit of gain than hand-feeding or hand-watering. Hand-feeding 
decreased the rate of gain 0.2 lb. per pig daily, the amount of tankage eaten 
slightly, the cost of 100 lbs. of gain by 18 cts., find the profit per pig by 31 cts. 
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Finishing fall pigs^ 19 ^. — ^Wben fall iHgs were kept through the winter and 
put on feed when they reached about 150 lbs. in weight, it was found that the 
20 pigs confined to a dry lot gave more rapid gain, cheaper gain, and returned 
more profit than the 25 pigs receiving a similar ration but run on alfalfa pas- 
ture. The pigs on dry lot consumed nearly twice as much tankage as those on 
pasture. One pound of tankage was found to be equal to 3.75 lbs. of shorts 
when fed as a supplement to com to 25 157'lb. pigs on alfalfa pasture. 

[Feeding experiments with swine at the South Carolina Station] (South 
Carolina Sta. Rpt. 192G, pp. 52-5^, gg. 1). — A brief description of feeding work 
in continuance of experiments previously noted (E. S. R., 54, p, 005). 

Comparison of green forage crops for hogs. — Fifty pigs averaging 40 lbs. in 
weight were divided into 5 lots. Lot 1 was full fed corn and tankage in dry 
lot ; lot 2 a 2.5 per cent corn ration on green soy bean forage ; lot 3 a 2.5 per 
cent corn and tankage ration on green soy bean forage; lot 4 a 2.5 per cent com 
and tankage ration on Sudan grass; and lot 5 a 2.5 per cent corn and tankage 
ration on cowpea and sorghum forage. The average daily gains per pig were 
0.54, 0.60, 0.77, 0 41, and 0.5 lb., respectively. Dry weather affected the gi’owth 
of forage, especially the Sudan grass. 

Hogging down peanuts^ sweet potatoes, and corn at the Pee Dee Station . — 
Two .series of tests were conducted ; the second series was with later crops 
after the hogs had consume<l the forage in the first series. Forty pigs averag- 
ing 118 ll)s. were used in these tests. In the first series lot 1 was fed corn and 
tankage in dry lot. Lot 2 hogged down iK'anuts alone, lot 3 hogged down 
ix^aiiiits plus a 2 ix'r cent corn ration, and lot 4 hogged down peanuts plus a 2 
IKH’ cent corn and tankage ration The average daily gains in this test were 
1 60, 1.67, 1 58, and 1 79 lbs. per pig, resix^etively. The costs of gains were 
greatest for the dry lot pigs and cheaix\st in lot 3. 

In the second series one lot of pigs on corn and tankage in dry lot made 
1 88 Ihs. average daily gain per iiig Lot 2 hogging down sweet potatoes plus 
tankage made 1.62 lbs. gain and lot 3 hogging down standing corn plus tankage 
made 1 64 lbs. The cost of gain was cheaix?st in lot 3 and most exixmsive in 
lot 1. 

[Feeding pigs on pasture in South Dakota], .7. W. Wilson (South Dakota 
Sta. Rpt 1920, p. 10). — The results of two experiments are brielly reported. 

Summer feeding of market pigs . — The results of two experiments in com- 
paring corn, barley, and oat^ supplemented with tankage for feeder pigs on 
alfalfa paslure have indiealod that when limited grain rations were fed 115 
and 118 lbs., respectively, of barh‘y and 143 and 146 lbs., respectively, of whole 
oats produced the same gains as 100 lbs. of yellow corn. During the finishing 
{>eriod in dry lot on yellow com and tankage which folUAved the grazing, 
the type of ration hnl with the pasture greatly influenced the subsequent 
gains. Estimates of the amount of feed .saved by alfalfa imsture showed 
that in addition to yielding approximately 1.5 tons of hay during the season, 
1 acre of such i>astiiro savcal over 25 bu. of corn and 579 lbs. of tankage. 

A limited corn and tankage ration fed in dry lot did not produce satis- 
factory returns, as the gains were slow and losses were greater than in lots 
fed on alfalfa pasture. 

Tankage requirement of pigs fed harley on pasture. — Tests showed that 
100 lbs. of gain were secured for each 378 lbs. of ground barley and 11 lbs. 
of tankage fed to pigs with an initial weight of 42 lbs. and carried to a final 
weight of 200 lbs. These results indicated that barley is a very good substitute 
for com, especially when the saving in tankage in this ration is compared 
with the amount needed in a com and tankage ration. 
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Tankage for spring pigs on legume pasture, C. M. Ybbtjlx, {Indima Bio. 
But $0^ {19^6)f pp. Uf ftp9, S). — Twelve trials begun In 1920 and carried on each 
year for six years have been completed, six with fattening pigs and six with 
growing pigs. March and April pigs, averaging 74, 62, 68, 76, 74, and 63 lbs. 
at the beginning of the several tests, were used in lots of 20. Clover pasture 
was used for 4 seasons and alfalfa pasture the other 2, together with yellow 
corn, 60 per cent protein tankage, and salt. The pastures were half-acre units. 
In case of shortage of pasture the pigs were removed to another unit until the 
original had made sufficient i*ecovery to turn the pigs back on In the fall 
when the pasture was gone the feeding was continued in dry lot until the 
pigs had reached the required market weight of 217 lbs. 

In trials for fattening, the corn or corn and tankage was self-fed on legume 
pasture. In the trials for growth, the corn was limited to 2 lbs. daily for 
each 100 lbs. live weight. When corn and tankage were fed they wore mixed 
96 parts corn and 5 parts tankage by weight and fed at the rate of 2 lbs. 
for each 100 lbs. live weight. In these latter trials the pigs were kept on the 
growing ration until the close of the pasture season in September, when both 
groups were finished in dry lot on corn and tankage self-fed. 

The following table gives the average returns for the 6 years’ work : 

Rate of gain and feed requirements of spring pigs 


! Average daily I Food required per 100 pounds 
! gain i)er head ! gam 


Km I ot "rial 


With 

tank- 

age 


' Pounds] 

Fattening I l 72 

Growing ‘ 0 72 

Finishing- 2 30 

Average of growing and anishmg 1 20 


With- I 

out 

tank- 
age Shelled I Tank- 

corn 1 age 


Pounds Pounds, 
1..38 ! 326 C 

0 67 263 8 

2 38 380 6 

1 IS ' 331 2 



Extra 
time re- 
quired 

out 

tank- 

age 


Fattening hogs on .squashes and pumpkins, R. T. Smith and J. Sotola 
(Washington Cot Hta, But 208 (1926), p, 13), — In tests of the feeding value of 
squashes and pumpkins for hogs, one group of 10 head, averaging 120 lbs. in 
weight, made an average daily gain of 0.55 lb. per head on pumpkins alone, 
consuming 31.4 lbs. of the feed per head daily. Analyses of pumpkins and 
squashes showed that they contain 87 to 01 per cent water, 1.75 to 2 5 i>er cent 
crude protein, 1.06 to 0.65 per cent ether extract, 1.5 to 2.1 per cent crude fiber, 
and 3.77 to 8.92 per cent nitrogen-free extract. The feeding of the seeds alone 
was likely to cause indigestion as a result of the high fat content. 

[Experiments with poultry at the Crookston Substation], C. O. Selviq 
(Minnesota Sta.y Crookston Suhsta Hpt. 1926, pp. 10, 11) — Studies of the effect 
of the age of hens on the hatchabillty of their eggs indicated that the hatcha- 
biiity was not as good from eggs laid by extremely old or very young breeding 
stock as from 2- or 3-year-old hens. 

In another experiment no cases of leg weakness develoi>ed in a lot of chicks 
receiving cod-liver oil as a supplement to the dry mush, while in a lot not 
receiving the cod-liver oil several cases of leg weakness developed which dis- 
appeared when the affected chicks received cod-liver oil In the mash. In 
further tests 1 to 2 per cent of cod-liver oil gave as g€K)d results as 3, 4, or 6 
per cent In the mash. 
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In comparing buttermilk and meat meal as protein supplements for laying 
jmllets, a lot receiving buttermilk ad libitum laid an average of 101 eggs 
during the 212-day test, while another receiving 15 per cent of meat meal in the 
dry mash fed ad libitum laid an average of 112 eggs in the same i>eriod. The 
calculated cost per dozen was 1 .3 ets. less in the buttermilk lot. 

The second generation of mating of purebred cockerels and mongrel birds 
resulted in a marked improvement in the liatchability of the eggs and in the 
uniformity of the color and size of the chicks and pullets used for egg pro- 
duction. The practicability of special feeding and fattening of turkeys before 
marketing was demonstrated in another test. 

[Experiments with poultry at the South Dakota Station], G. L. Stevenson 
{Soulh Dakota Sta. Hpt. 1925, pp. 3S, 3^). — In a test of the use of artificial 
lighting during January and Fe])ruary one M of 150 birds lighUxl for the 
2-months period T»ro(luced an average of 31.25 eggs, while an unlighted lot of 
100 birds produced an average of only 23.03 eggs. 

In a test conducted to det<Tmine the effect of liigli-fiber-content grains on 
egg i>roducti<)n, one lot of 25 birds receiving barley, oats, buckwheat, and emmer 
produced 21,72 eggs in 2 months, as compared with 36.56 eggs, the production 
of aiiotlier lot of birds receiving a ration of corn, wheat, barley, and oats, with 
a 20 jier cent tankage mash. It is jHdnted out that tlie birds receiving the high- 
fiber ftH^d were overfat. 

In another expcTiment one lot of 25 birds fed oats, corn, wdieat, and barley 
laid an average^ of 23 eggs per bird, while another i>en receiving the same feed 
plus a 20 per cent tankage mash laid an average of 36 6 egg.< per bird in the 
same iK^riod. 

In a ventilation experiment the best result^ \vere obtained with wdiid-baffler 
ventilators combined with straw lofts with g;ible vents or cupolas. 

Eggs held for a iKiriod up to 10 days before incubation without turning 
hatched as well as eggs turned during this period. Holding eggs longer than 
10 days caused a reduction in the liatchability, though some eggs lield 21 days 
gave a 50 i>er cent hatch. The hatching pi^rcentages from clean and willed 
eggs were 83.3 and 80 per cent, resiieetivtdy, but only 40 iier cent of eggs wbu‘h 
had b(‘eri washed hatched and only 16,6 i>er cent of dirty eggs 

[Experiments with poultry at the Washington Station] ( Wafshinffton Col. 
t^ta Bui. 208 {1926), pp. 35-38, figs. 3).- — The results are briefly reported. 

Bii'edhig and selection, J. 8. C-arver — In coiitiiniiiig the ptTligree breeding 
work (E. S. R., 54, p. 864), the 595 Single Comb White Leghorns hatched from 
dams producing over 200 eggs and sires whose dams produced over 260 eggs 
gave an average production of 235.2 eggs per bird for the year. The 80 Rhode 
Island Red luuis from stock similarly selected produced an average of 217.5 
eggs per bird. In studying the relation between conformation and production 
no correlation was found between different body measurements and production. 

Watery whites, J. 8. Carver and L. AV. Cassel. — An examination of over 4,000 
€iggs by candling and after breaking showed that the temperature at which the 
eggs are kept and th(^ length of the storage period had a de<.‘id(*d influence on 
the firmness of the albumen, w’hile f(‘ed was not an imiKirtant factor. Collect- 
ing the eggs laid each hour and cooling them in an ice box did not prevent the 
appearance of watery whites. Eggs stored at a cellar temperature of 70® for 
three days rapidly became watery. 

Feeding, J. S. Carver and L. W. Cassel. — In studies of the comparative value 
of yeast and diastase as supplements to the college standard laying ration, it 
was found that these supplements detracted from the ration rather than en- 
hanced its feeding value for egg production In another test, high egg produc- 
tion resulte<l from the use of the no-mash method of feeding sour skim milk 



56® EXPKKIMfiKX STATION R^ICOED [Voise 

plus Tarious scratch feeds, hut the standard laying ration proved more 
profitable. 

Report of egg^ayiug contests for 1025 and 1026, W. H. Allen (New 
Jersey Stas. Hints to Poultrymen, 15 (1926), Ao. 3, pj). fig. i). — A report of 
the tenth year of the Vineland international egg-laying contest and the Bergen 
County international egg-laying contest (E. B. R., 54, p. 760). 

Warm water for winter layers, D. C. Kennard (Ohio Sta. Bimo. Bui., 12 
(1927), No. 1, pp. 26, 27, fig. i ) .—Directions for Insulating a pail with straw or 
excelsior so that hot water will maintain its heat longer. 

Viewing English jioultry keepers as neighbors across the way, W. C. 
Thompson (New Jersey Stas. Hints to Poullrymeu, 15 (1926), No. 2, pp. 
fig. 1). — The author describes some of the principles and piaetices of English 
iwultry raisers, particularly considering breeding for quality egg production 
and cross-breeding. 


DAIRY FARMING— DAIRYING 

[Feeding demonstrations at the Porto Rico Insular Station J, F. A. I.'>pez 
DomInguez and M. Ellison (Porto Rico Dept. Agr. (md Lahoi Sia. bo?. Rpt., 
1925, tip. 39, 127-129; also in Spanish ed., pp. Ifl-lfS, lS2-t31i). — The results of 
two feeding demonstrations with dairy cattle are briefly summarized. 

Poivdered shimmed milk for cahH's. — The cost of raising a calf on powdered 
skim milk to 380 days of age was $10.80, liaising a similar calf to the same 
age on whole milk cost $81. 

Corn meal v. breadfruit in a dairy ration. — Two c»ows wei'e fed a ration con- 
sisting of corn meal, wheal bran, ground oat.s, cottonseed meal, and linsf‘ed oil 
meal, 1 : 3 : 1 : 1 : 1. A second lot of 2 cow^s was fed a similar ration ('xcept 
that breadfruit meal in equal amounts was substituted for corn meal Lot 1 
produced 1,392.5 lbs. of milk, and lot 2 1,5813 lbs. Tbe cost of a pound of 
milk was 2.1 cts. in lot 1 and 2 cts. in lot 2. 

[Dairy production at the Soutli Carolina Station] (South Carolina Sta 
Rpt. 1926, pp. 62-64). — Some of the current problems are noted. 

The value of grinding hay for dairy cattle . — Two groups of cows were fed 
for 120 da 5 "s by the double reversal method, the only difference in the ration 
being ground and unground alfalfa hay. The palatahility of the hay was 
unaffected by grinding, and there was no marked effect upon the quantity and 
quality of the milk. The increa.sed co.st of 100 lbs. of milk and 1 lb. of butter- 
fat with the ground alfalfa was 9 cts. and 2 cts., respectively. 

A digestion trial with 4 cows in milk with an actual digestion iieriod of 15 
days and a 10-day preliminary period showed little difference in the digestibility 
of either ground or ungi’ound hay. 

Wintering dairy heifers or roughage only. — Two lots of 8 dairy heifers, aver- 
aging about 381 days in age, were fc^d for a period of 90 days. One lot 
received roughage alone and was kept in an acre lot with an open shed for 
shelter. The other lot was fed grain and roughage and housed during the 
night in the burn. Weights and measurements were taken at regular in- 
tervals. The roughage consisted of soy bean hay and corn silage the first 00 
days and oat hay and sorghum .silage the last 30 days. The heifers receiving 
the grain ration gained 0.39 lb. per head more per day than those on roughage 
tlone. The daily difference in height growth was 0.009 in. per lot in favor 
of the grain-fed heifers. The difference in weight was due apparently to 
storage of fatty tissue. 

[Feeding dairy cattle at the Vermont Station] (Vermont Sta. Bui. 260 
)1926), pp. 11, 12).— In continuing the studies of the protein requirements of 
fairy cattle (E. B. R., 48, p. 173), a series of nitrogen balances were determined 
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on four cows fed over a period of 12 months. The results Indicated that milch 
cows are able to maintain satisfactory production on less protein than is re- 
quired by some feeding standards. The coefficients of digestibility of all the 
nutrients except ether extract were lower than those calculated from average 
coefficients for the individual feeds included in the ration. 

In the study of the maiulonance re<iuirement.s of dairy cows (E. S, B., 48, 
p. 374), the addition of steamed bone meal and ground limestone to a ration 
of timothy hay, corn silage, and a grain mixture changed negative calcium and 
phosphorus balances to positive. Dry cows on winter maintenance rations also 
assimilated calcium and phosphorus when so fed. The retention of calcium and 
phosphorus was reduced when -the' cows wore not exorcised. 

In continuing the study of the effect of cocoa meal on dairy cattle (E. S. R., 
7)2, p, CT7), it was found that the bromine content of this feed was apparently 
mainly responsible for the increase in the fat content and the decrease in the 
milk liow winch occurred when this product was fed. The average cooffioi(mts 
of digestibility of cocoa meal, as determined in 5 trials with cows, were dry 
matter, 27; crude probdii, 37 ; cellulose, negative; nitrogen-free extract, 40; and 
ether extract, 89. 

[Experiments with dairy cattle at the Washington Station], E. V. Elling- 
'lON and J. C. Knott {Washington Col. t^ta. Bui. 208 {lO'iO), pp. }8~20). — The 
lesnlts of two experiments are briefly reported. 

A study of calf rati())is: Powdered huttermUk and semisolid Inittermilk . — 
Eight calves raised on a mixture of 9 lbs. of water to 3 lbs. of semisolid butter- 
milk or 1 lb. of powdered buttermilk, together with alfalfa hay and a grain 
mixture, were compared as to their rate of gain in lieight and body weight with 
Eckles standards. It wa.s concluded that these substances furnished satisfac- 
tory .substitutes for skim milk when such was not available at reasonable prices. 

Methods of sUihUng dairy cows. — Studies of the amount of bedding used, 
amount of labor reciuired, and the cost of construction with steel swinging 
stanchions with steel stall partitions, w(»odeii box stalls, stalls known as Hoard’s 
Dairyman Model Cow Stall, and a modification of the model stall showed that 
there was no difference in the time required for feeding and very little differ- 
ence in the time required for milking. The box stall was the most expensive 
in all resiK'cts, while the inodcd and modified stalls were cheapest to build and 
lequired less bedding but a trifie more time for cleaning than did stanchions. 
The model and modified .stalls were much imn-e comfortable for the cows than 
I he stanchions. 

Feeding dairy eons, II. C. IIendkuson and ,7. V. Hopkins (West Virginia 8tta. 
Vtre. Ji2 {1020), pp. 21, figs. 2). — This puhlicathm gnes the important principles 
and accepted pracli(*es of feeding dairy cows in order to increase milk produc- 
tion. A brief description of the more common feeds and suggestions relating 
to making and balancing a dairy ration are included. 

Twelfth animal report of the ereamery license division for the year end- 
ing March 31, 1936, \V. G. Goss {Indiana 8ita. Ctre. 186 {1926), pp. 24, 
figs. 2). — This annual report (E. S. B., 54, p. 377) shows the production of dairy 
products iu IiidUina, the creameries inspected, the examination of distributors, 
revoked licenses, and i^rosecutions. The names of the licensed manufacturing 
plants in the State are appended. 

Producing cream on the farm, J. V. Hopkins and G. M. Tkout (West Vir- 
ginia Sta. Giro. 4S {1926), pp. 15, figs, ff).— Methods of producing good milk 
and cream on farms of We.st Virginia are explained in this publication. The 
grades of cream and a list of the absorbed and developed flavors of cream are 
also given. 
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[F^slorfi alTecting the quality of (ktdry products] {Vermont 8ta, J5id. 260^ 
(1926), pp. 11, 12, In studies of methods of sampling and testing butter 
for moisture, opening the sample and stirring rapidly just before cooling and 
immediately before weighing out the portions for analysis has been found 
to give more accurate and more consistent results than the official method, 
but stirring with the container open during a considerable portion of the 
process was found to result In the loss of considerable moisture. 

The use of unclean utensils or containers with rusty spots or exposing the 
cream to bare copper or iron was found to impart undesirable flavors to cream 
when frozen and stored, but well tinned or lacquered cans had little or no 
effect on the flavor. 

Comparisons of the bacterial plate count and the methylene blue reduction 
test for determining the quality of milk showed that the latter consistently 
gave more reliable results. 

Studies of the essential factors in the production and marketing of a satis- 
factory high-grade quality of milk indicated that the elimination of the fore 
milk tended to reduce the bacterial content, but because of the small quantity 
of the fore milk the relative effect was slight. Contamination from outside the 
udder appeared to cause milk to require less time for reduction in the re- 
ductase test than the fore milk itself. 

Tests of the effect of acidity <;n the quality of ice cream indicated that the 
public Is able to discriminate between ice cream of high, medium, and low 
acidity, and that the low acidity product is preferred. 

[Factors influencing the quality of butter], T. M. Olson DaJeoia 

8ta. Rpt. 1925, p. 21 ). — In studying the effect of a starter on the quality of fresh 
and storage butter, lots of cream were churned without the use of a starter, 
after ripening with a starter, and after washing the butter with a starter. 
Starter butter had a somewhat higher score when fresh and also after t> 
months’ storage. The variation was slight, and the storage period was short. 

Frozen cream when thawed developed a flakiness resembling sour cream in 
appearance, but this had no effect on the length of time required for churning. 
The butter showed a short grain as soon as mass(*d from the grrmiilar condi- 
tion and after working was completed. The short-grained condition also pre- 
vailed in the storage butter. 

The effect of processing on the dispersion of fat in an ice cream mix- 
ture, W. H. B. Reid and W. K. Moseley {Missouri Sta. Research Bui, 91 (1926), 
pp. 25, tigs. 11 ). — A study of different methods of processing ice crejxm mixes 
was made to determine the dispersion of fat. All mixes were pasteurized 
at 03® C. (145.4° F.) for 30 minutes. A 55-lh. batch was drawn off and 
cooled to 3® to be used as a check. Five 55-lb batches were emulsified, one 
once, the others 2, 3, 4, and 5 times, respectively. Fifty-five-ixmnd batches 
taken from the viscollzed mixtures were processed at pressures of from 500 
to 5,(X)0 lbs., varying at intervals of 500 lbs. The pressures used on the two- 
stage homogeuizer ranged as follows: 1,000, 1,500-500 and increased 500 lbs. 
on the first and second valves up to 5,0(X>-4,000. Ten samfiles were taken 
to study viscosity and surface tension. Different samples were used each day 
for 10 days. 

Microscopic studies were made the day the mixtures were processed. Bricks 
were taken from each sample for scoring, for making hardness determinations, 
and for determining of effect of temperature on stability. 

Processing an ice cream mixture increased its viscosity by increasing the 
surface area of the fat and causing clumping of the fat globules. Clumping 
of fat globules was due to adsorption of the protein out of the liquid phase. 
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Processing increased the surface tension by decreasing the size of the fat 
globules, decreased the stability of the ice cream, increased the smoothness, 
and aided in the control of the freezing process. 

Concentrated sour skim milk, L. A. Rogebs, W. T. Johnson, jk., and H. G. 
Aldeky {U. S, Dept. Agr,, Dept. Circ. JfOJf {1926), pp. 8). — This publication det 
scribes the concentration of sour skim milk under a process patented by the 
senior author for public use. 

Since it is practically imiK>ssible to concentrate skim milk at ordinary 
acidity to a state where it may be preserved, the acidity must be increased. 
The skim milk to be concentrated should be pasteurized either in a continuous 
machine at 170 to 180° F. or by the holding method. When the milk is cooled 
to 115°, 2 per cent of mother starter is added and the agitation continued for 
several minutes. The mixture is allowed to stand overnight and the tempera- 
ture kept between 105 and 110°, and at the end of an 18-hour ripening period 
the acidity should bo between 1.7 and 2 per cent of lactic acid. The concen- 
tration is then carried on to about 28 per cent solids in the same manner as 
in concentrating buttermilk. 

Wooden containers are recommended for the finished product, since the acid 
attacks metal. The concentrated skim milk, if the acidity is above 6 per 
cent, will keep indefinitely eveii at summer tcinpfiratnres, except that when 
exi>osed to air molds app^^r on the surface 

Classification of the Streptococcus lactis group, B. W. Hammer and M. P. 
Baker (Iowa f^ta. Research Bui. 99 (1926), pp. 281-300). — ^This is a proposed 
classification of the laclic acid producing streptococci, including a general con- 
sideration of the S. lactis gi’oup and a description of the classes under this 
group, some of which have been previously noted (E. S. R., 47, p. 382; 49, p, 
376) 

VETERINARY MEDICINE 

Some recent advances in veterinary helminthology, T. W. M. Cameron 
(In National Yetei'tnary Medical Association of Great Britain and Ireland, 
Annual Congress at Cambridge. 1925. London, [1925] pp 161-183 ). — This is 
a -review of the more recent discoveries as to worm parasitt's of domestic 
animals, their prevention and elimination. 

Veterinary science, II. J, Preoerick {Utah Sia. BuL 198 (1926), pp. 68-72).— 
Feeding experiments to determine the injurious effects of sugar beets and their 
by-products on horses, sheep, hogs, and cattle are briefly referred to. The data 
obtained are considered suflieieiit to lead to the conclusion that beet top silage 
should not be used in any quantity for horses, but is safe for feeding to cattle, 
sheep, and hogs. Miscellaneous investigations mentioned include studies of 
lK>is9nous plants on the range and diseases of dairy cattle, sheep, and poultry. 

Annual reports of the official vc^terinarians of Prussia for 1920-19221 
[trails, title], Wiemann (Veroffentl Jahres-Vet. Ber. Tierdrzte Preuss., 17 
{1920-1922 [pub. 1926], pt. 1, pp. 3+t6Ji, pis. 21). — This report in continuation 
of those previously noted (E. S. R., 51, p. 678) deals with and illustrates the 
occurrence of animal diseases from 1920 to 1922, inclusive, by the use of maps 
which are Inserted. 

Annual administration reports of the Civil Veterinary Department iu 
British Baluchistan for the years 1924—25 and 1925—26, N, K. Vacha 
{Baluchistan Civ. Vet. Dept. Ann. Admin. Rpts. 1924-25, pp. 16; 1925-26, 
pp. 17). — Tabular data which show the occurrence of and control work witb^ 
infectious diseases of livestock are included In these reports. 
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Pe^isanous plants (Wpomm^f 8ta. Ept, 1926^ pp. 112, 11 B), — Studies of three 
new poisonous plants, a larkspur {Delphinium venenomm), a death camas 
{Zygadenm washakie), and the arrow grass Triglochin maritime, begun during 
the year are briefly referred to. The new larkspur was found to be very poison- 
ous, as were the toi>s of the death camas. Reference is also made to work with 
the silvery lupine, a bulletin on which was issued during the year (E. S. R., 
54, p. 772). 

Plant poisoning, J. F. Craig and D. Keiioe (In National Veterinary Medical 
Aasooiation of Great Britain and Ireland, Annual Congress at Cambridge, 1925. 
London, [1925], pp. 52-113). — In this paper the authors give a general summary 
of the present status of knowledge of plant poisoning of livestock as it occurs 
in Great Britain and Ireland. 

Acidosis, trembles, and milk sickness, J. F. Couch (SIcience, 64 (1926), 
No. 1662, pp. 456, 7/57), — The author reports hrietly on a biochemical study of 
animals poisoned by rich weed (Eupatorium urilcac folium Ileichard) and by 
the rayless goldeiirod {Aptopappus heUrophyllUH Blake), the results of which 
indicate that the animals so poisoned suffer from an acidosis. It is pointed 
out that the fact that excretion of acetone does not begin until after the onset 
of the characteristic trembling suggests that the ketogenesis may be a sec- 
ondary effect of the intoxication. It is considered probable that the toxic 
principles of these two plants are excreted in the milk of lactnting animals, 
and that the suckling >onng of animals feeding on these plants may be 
poisoned and exhibit the characteristic symptoms, such as trembles and aci- 
dosis. Conseiiuently, human beings who drink milk or eat butter obtained 
from cows that have grazed on either of these plants are in danger of being 
poisoned. 

Effects of the adiniuistratioii of siigai*, niagne.Hiiiin suli)hat(s sodium 
citrate, and dilute acid on the liver damage done by carbon tetracliloride, 
A. C. Chandler and 11. N. Chopra (Indian Jour. Med. Re^^carch, 14 (1926), No. 1, 
pp. 219-226, pis S). — The authors have determined that carbon tetrachloride is 
extremely toxic to cats, very much more so than to dogs. The liver of cats 
is damaged in the same way as in ‘dogs, hut more severely, and in addition 
the kidney undergoes a profound degree of degeneration accompanied by 
copious albumin in the urine. iTactically the same results were obtained 
from 0.25, 0.5, and 4 cc. per kilogram The experiments indicate that admin- 
istration of sugar simultaneously with carbon tetrachloride tends to delay 
death for a day or two. Sugar given a few iiours before carbon tetrachloride 
without a second dose simultaneously with it does not appear to have any 
protective effect. Administration of sodium citrate, tending to increase the 
alkalinity of the intestines, somewhat reduces the toxicity, while administra- 
tion of dilute hydrochloric acid increases It. A magnesium sulfate purge also 
tends to reduce toxicity. In dogs there was found a very considerable indi- 
vidual difference in susceptibility to carbon tetrachloride, hut always much 
less than in cats. A dose of 2 cc. per kilogram caused a central ncd’osls of the 
liver lobules, usually amounting to 50 to 75 per cent liver destruction without 
obvious symptoms. No significant protection resulting from administration 
of sugar before or with carbon tetrachloride could he demonstrated. 

Relation between the chemical constitution and germicidal activity of 
the monohydrlc alcohols and phenols, F. W. Tilley and J. M. Schaffer 
(Jour. Bad., 12 (1926), No. 5, pp. S0S-S09) — This Is a contribution from the 
U. S. B. A. Bureau of Animal Industry, in which the authors report that 
phenol coefficients have been determined for a number of primary, secondary, 
and tertiary normal alcohols and parai>henols. “When these coefficients are 
converted from the original gram weight basis to a gram molecular basis the 
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ijoefticients of BUCcesBlve members of each series are fotind to increase almost 
uniformly, with an average ratio between coefficients of 3.36 for the primary 
iionnal alcohols and of approximately 3.0, 2.7, and 3.3 for the secondary 
normal alcohols, tertiary normal alcohols, and paraphenols, respectively.” 

The exudate from nutrient agar slants — ^the so-called water of condensa- 
tion, L). J. PlEALY {Jour. BaoU, 12 (1926), No. 3, pp. 119, 180). —This is a 
coutribntion from the Kentucky Experiment {Station which led to the conclusion 
ihat the so-called water of condensation which collect.s in nutrient agar slant 
tuhe.s is an exudate from the nutrient agar, possessing nutrient substances 
.-uitable for sustaining bacterial growth. 

An epidemiological study of endemic typhus (Briirs disease) in the 
southeastern United States, K. P. Maxcy {Pub. Health Rpts. [U. S.], Jfl 
{1920). No. 52, pp. 2961-2995, figs. 5 ). — The author tinds that a disea, se giving a 
] positive AVeil-Felix reaction, and clinically indistinguislmble from typhus fever 
except with regard to its relative mildne.ss and low fatiility rate, is endemic in 
the southeastern United States. 

The epidemiology of this disease appears to differ significantly from that 
of Old AAT>rld typhus. The epidemiological characteristics afford no evidence 
^uggC'^ting louse transmission and are interpreted as being at variance with 
man-to-maii trau.sfer by lice, unless it be a.ssumed at the same time that the 
disease occurs mostly in unrecognizable form. It is suggested as an hypothesis 
v,hich soimis to afford a more iirobable explanation of the mode of transmission 
that a reservoir exists other than in mam and that this reservoir is in rodents, 
probably rats <>r mice, from whicb the di^ea.se is o(‘casionally transmitted 
t‘i man " 

Division of \ (‘tcriiiary science, J. W. Kalkus {}V(ishiugton Col. Sta. Bui 
208 U926), pp. If — AN’ork >Aith abortion of cattle is reported upon, the 
lesulth from which still show that the presence of infeilion at the time of full- 
unn^ Ciilving in abortion-infected cows is the exception rather than the rule. 
An attempt made to infect two negative heifers during pregnancy by feeding 
milk per orum gave negati^(» re.sults. An attempt made to clet(‘rmine the tenac- 
ity 01 the organism under varying conditions has shown that cultures may be 
exi>o.sed in bright sunlight as long as 4 hours and still remain viable. Cultures 
kei)t at rooju temperature, ^a^ying from 55 to SS"" F., in dark closets remained 
\iable in some instances as long as 20 day.s. Cultures exposed to the elements 
with the temi>eralure ranging from a few degrees below freezing to 80® re- 
mained alive in some instances as long as 87 days. Cultures kept in a re- 
frigerator in a temi»ei*ature of from 42 to 45® P. remained alive us long as 45 
day.", and those k(' 3 )t in a dairy barn as long a.s 26 days. It is pointed out 
that .sterility in adult cows following abortion appears to bo due to secondary 
infection rather than the specific abortion infection. 

Itcil water experiments commenced January, 1921. with heifer calves in an 
attempt to produce artificial cases have given negative lesults. 

The nature of Bacterium abortus infection in the udder of the bovine, 
K. A. Bunnells and I. P. Huddleson {Cornell Vet, 15 {1925), No. 4, pp. 376- 
390, ph. 2 ). — This is a contribution from tlie Michigan Exjieriment Station. In 
summarizing the account, the authors point out that, while B. abortus was 
not observed in the histi^pathological seedioms, there is circumstantial evidence 
to iricriminale it us being the agent which caused inflammatory foci in the 
tissues of the udder, and that this conclu.sion is strengthened by the fact that 
no other microorganism was Isolated from the milk of these cows. A histo- 
pathological study of these ud<lers confirms (he findings of Oooledge (E. S. R., 
41, p, 578) and Tweed (E. S. R., 51, p. 81) that there is a relation of high 
cellular counts to B. abortus infection of the udder. 
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Bovine abortion — prevention an^ control — further remarks, M. F. Babkss 
(Jour, Amer. Vet. Med. Assoc.^ 68 (J9B6), No. 4, pp. 4^9-4i2). — ^The author here 
outlines the Pennsylvania plan for the prevention, repression, and eradication 
of bovine infectious abortion. 

[Report of zoology department of Wyoming Station] {Wyoming Sta. Rpt. 
1926, pp. 178, 179). — In work during the year with the tapeworm Thysanoaoma 
acthwides, it was found that material from this parasite scattered over the 
grass and at the edge of a small pond failed to infect young lambs, and that 
but one lamb was infested with Mmiiezia expanm. In studies of the muscle 
parasite of shet^p, Sarcocysfis tenella, it was found that rats can be Infected 
directly when they eat the spores, Jind that during the time when they are 
migrating from the intestinal tract they have a very (lamagiug effect on the 
health of the animal. - 

Experiments with mixtures of anti-hog cholera serum and hog cholera 
virus, J. W. Bennek (N. Y. State Vet. Col Rpt. im~25, pp. 231-235).— In tlie 
tMcperiments here reported the iininuiiity produced by injecting serum and virus 
in tissues far enough apart to insure separate absorption proved to be of some- 
what higher grade than that produced by the use of the mixture made in 
vitro and in vivo. 

** No product as a result of a neutralization of virus by serum which would 
permit a decrease in dosage of the latter was observed in either the fresh or 
stock mixtures. Each entity seemed to retain its properties and action, 1 ‘egard- 
less of the short period of contact as in the case of the fresh mixiure, or the 
long period of contact as in the case of the stock mixture. The stock mixture 
in the experiment described conferred a desirable grade of immunity in animals 
vuMnated as long as two months after the mixture was niad(‘.’' 

[Surra experiments], K. Singh {[Punjal)] Camel Specialist Ami. Rpt. 
192f/-25, pp — The author reports experimental treatment of surra 

in equines by intravenous administration of tartar emetic on alternate days 
with encouraging results. In the treatment of surra in camels and equines 
with Bayer 205, rapid improvement resulted. In the experimental work the 
first full dose of tryparsamide, followed by a dose of tartar emetic, did not 
disperse trypanosomes from the peripheral circulation of the surra-affected 
animal for 6 days. In transmission experiments negative results were ob- 
tained with all but one of the three BiKicies of tabanids tested, namely, Tahanus 
ditaeniatuSj with which in 2 of 11 experiments transmission took place. Further 
transmission experiments with Ornithodorus crossH (E. S. R, 49, p. 157; 54, 
p. 872) have shown that this tick is capable of transmitting the disease up tn 
212 days after an Infected meal. 

The effect of chemicals in the control of poultry diseases. — I, Preliinl- 
nary experiments with bacillary white diarrhea, H. O. Max and H. E. 
Segelin {Poultry Sci., 6 {1926), No. i, pp. S 6 - 4 I). — This is a Cf)ntribution from 
the Rhode Island Experiment Station in which the authors deal with toxicity 
and infection experiments. 

Potassium permanganate 1 : 1 ,000, hydrochloric acid 1 : 250, mercuric chloride- 
sulfocarbolate mixture 1 : 10,000, resorcin 1 : 250 and 1 : 400, and sulfuric acid 
1 : 500 failed to show any effectiveness in reducing mortality of chicks artiftr 
cially Infected with Salmonella puUoruni. Hypochlorite in a dilution contain- 
ing 0.02 per cent free chlorine in four trials involving 80 chicks reduced the 
mortality over 50 per cent and is considered to warrant further investigation. 
With the exception of hydrochloric acid and the hypochlorite solution, which 
produced gains in the infected chicks equal to those of the uninfected controls, 
iwme of the chemicals showed any decided benefit to the surviving chicks and 
In some Instances they were harmful rather than benefidah Fifty per cent of' 
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the mortality of Infected chicks occurred from the fifth to the eighth day, the 
peak appearing on the fifth day. The agglutination test performed on sur- 
viving chicks about three weeks after infec'tion revealed only a few sporadic 
reactors. 

Problems arising in the control of bacillary white diarrhea, L. D. BUSH- 
3 VELL and VV. li. HrivsHAW {Poultry Sm.,5 (1926), No. 6, pp. 249-256) .—This is a 
contribution from the Kansas Experiment Station, read at the annual meeting 
ot the American Association of Instructors and Investigators in Poultry Hus- 
bandry, at Manhattan, Kansas, in August, 1925. A list is made of the facts 
wliich should be brought under very careful study, the status of wdiich is 
briefly considered. 

A preliminary note on the bacterioi)liage of fowl cholera [trans. title], 
L Brotjdin (Compt. Rend. Soc. Biol. 95 (1926), No. 35, pp. 1332, 1333 ). — 

The author records the discovery in ^November, 1925, of tlie aiitifowl cholera 
bacteno])hage in the bone marrow of the tarsus of a fowl that had suceumhed 
to the disease. The investigation here reported upon w^as conducted at the 
laboiatory of animal microbiology at the Pasteur Ij'.stituto of Saigon. 

The ba<;teriophage in relation to Salmonella piillora infection in the 
domestic fowl, N. J. Pyle (Jour. Bacf., 12 (1026), No. 4. PP. 245-260, pi 1).— 
This is a cent rihuthai from the MassacJiuset Is Experiment ytation in which 
the author leports upon studies Miade of the intestinal contents, fluids, and 
tissues from the domestic fowl, with a view to local nig and Identifying a bac- 
teriot>hage lytic f<u' H. pullout in these materials. Methods were employed for 
increasing the lytic activity of the avian bactenopliagc in vitro to the end of 
Using it as a therapeutic reagent in avian therapeutics. The data presented 
and observations made have led the author to consider the following conclu- 
sions justified : 

“Tissues of the domestic fowl do contain bacte^io])hage.^ causing lysis of 
various strains of y. puUora. Up to the present time, although these avian 
^ ifiiages ’ are lytic for aS. puUoia, it has not been demonstrated that they are 
specific only for this organism. When agar slant cultures of fif. pullora are 
treated wdth liquid cultures of these avian bacteriophages which are lytic for 

pullora, w^atery, moth-eaten, or pellucid areas are demonstrated. This fact, 
together with the demonstration of the transmission of bacteriophagy for 
B. pullora in series would indicate that the transmissible bacteriolysis is a 
living ultramicroscopic entity. These reactions of the avian bacteriophage are 
<iharncterlstic of dTIerelle's ‘ bacteriophagnm iutestinale ’ Although the bac- 
teriophages isolated and studied have demonstrated marked bacteriolysis in 
vitro, the eviden(*e from animal experiments does not indicate that as now 
prepared and used they have much therai>eutic effect in freeing the bird’s 
body of infection. Bacteriophages a(‘lively baetcu iolytic for S' pullora have 
been isolated from domestic fowd.s showing n high agglutinative titre for this 
orgariisin.” 

A list of 26 references to the literature is included. 

Fowl plague, E. L. Biutisuctt and S. Kondo (N. V State Vet. Col Kpt. 
192lf-25, pp. 209-224) — Following a brief reference to the occurrence of this 
-disease abroad, the authors report upon its occurrence in New" York State, 
the nature of the disease and its etiological factor, the infecting dose of the 
virus blood, and the thermal resistance, longevity, and trausiuission of the 
virus. A list of 43 references to the llieratnre is included. 

A new and efficient method for removing Intestinal parasites from poul- 
try, J. W. Ireland and A. R. (Poultry Scl, 6 (1926), No. 1, pp. 4^-49)^ — 

The authors point out that according to various estimates farm poultry are 
from 25 to 75 per ceut^infe.sted with one or more of the three most common 
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varieties of iatestiiml worms, namely, the large roundworm (Asoarli inflewa), 
the common tapeworm {Taenia infmdibuliformis), and the small round cecum 
worm {Heterakis papillom), which cause tremendous losses to the poultry 
industry. They here describe a method that is considered very efficient in 
removing the large roundworm and the common tapeworm. The birds are 
treated individually by use of a syringe containing a mixture consisting of 
oil of chenopodium, thymol, turi)entine, and cottonseed oil. 

AGEICULTURAL ENGINEERING 

[Irrigation, drainage, and soil physics studies at the Utah Station] 
{Utah Sta. Bui. 198 {1926), pp. 51-56). — The progress results on snow surveys, 
on flood and gravel control, and on fundamental soil moisture constants are 
briefly reported. 

It was found by W. Gardner and O. W. Tsraelsen that if the angle of con- 
tact of the surface of contact of water and soil grains is zero, a soil kept iu 
a dark chamber can not be in ecpiilibrium with saturated water vapor without 
becoming completely saturated with water. This leads to a new interpreta- 
tion of the so-called hj^groscopic coeflieient, in that it becomes a measure oi 
the moisture condition at equilibrium between soil and water in the presence 
of light, but this moisture condition changes with the intensity of the light. 

Some experimental evidence has been accumulated indicating that the angle 
of contact involves the curvature of the surface of separation of the liquid and 
solid phases. It is suspected that the surface tension, heretofore regarded as 
a constant for a given liquid and a given solid, may itself vary over a slight 
range for varying curvature. Farther conclusions indicate that heavy soiK' 
may be completely saturated at varhms levels above the water table. 

[Irrigation investigations at the Irrigation Substation], 0. C. Wright 
{Washington Col Sta. Bui 208 (1026), pp, 62-65, fig. 1). — The progress results 
of studies on the economical use of irrigation water and on alkali and the 
reclamation of alkali soils are briefly reported (E. S. 11, 54, ]). 875). 

Surface water supply of the Great Basin, 1021 (V. S. Ocol Surrep, 
Water-Supply Paper 5S0 (1926), pp. pis. 2). — This report, prepared in 

cooperation with the States of Idaho, Utah, Nevada, California, and Oregon, 
presents the results of measiiremenis of flow made on streams of this basin 
during the year ended Septemiier 30, 1921. 

Surface water supply of Hudson Bay and uj)per Mississippi Uiver basins, 
1923 (U. S. Qeol Survey, Water-Supply Paper 565 (1926), pp. y-{-199, pl^.S) -- 
This report, prepared in cooperathiii with the States of North Dakota, Miji- 
nesota, Wisconsin, Iowa, Illinois, ami Missouri, presents the results of meavsure- 
raents of flow made on streams in the.se basins during the year ended Septem- 
ber 30, 1923. 

United States Government master specification for varnish, spar, %\ater- 
resisting {U. S. Dept. Com., Bur. Standards Circ. 105, Jf. ed. (1926), pp. 6'). — 
The text of the siKJcification is given. 

Synthetic motor spirit from mixtures of carbon monoxide and hydrogen 
[trans. title], E. Audibert (CMm. et Indus. [Paris], 13 (1925), No. 2, pp. 186- 
194; trans. in Fuel, 5 (1926), No. 4, pp. 110-111). — Experiments are reported 
which draw attention to the catalytic activity of binary compounds contain- 
ing oxygen having sufficient reducing power to oxidize spontaneously in air. 
These unsaturated compounds bring about the hydrogenation of carbon mon- 
oxide. Mixture.s of carbon monoxide and hydrogen wx^re found to undergo 
with siiboxide.s the change expressed by the equation C 02 + 2 H 2 “~CIIs 0 II, from 
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wlilch it is cakulatecl that 82 per cent of the calorific value of the gas be 
recovered In the £i>i*m of liquid fuel. 

Lubricating value as related to certain physical and chemical properties 
of oils, L. W. Paksons and G. R. Taylor {Indus, and Engin. Chem., 18 {1926), 
No. 5, pp. 493-4^6, figs. 5). — A brief review of the theory of lubrication Is given, 
together with a discussion of the application of thi.s th(Ory to a few special 
cases, with particular reference to the value of certain tests. 

The role of oiliness in industrial lubrication, W. C. Wilharm {Indus, and 
Engin. Chem., IS {1926), No. 5, pp. 463-^^67, figs. S). — The importance of efficient 
lubrication is outlined, and the mechanism and possibilities for improving this 
factor, esi}ecially as it applies to electrical machinery and such other types as 
are not subjected to high lemperntiires, are discussed. The property of oill- 
ness is considered as a means of improvement, and a modified inclined plane 
is described as a method of me asuring this property. 

A number of d(»terminati(ms were made with a biass plate and steel slider 
lubricated with several typical luhric^ants. The results sliowe<l a difference 
111 the lubricating value of various lubric'ants that is not shown in the tests 
usually made. 

A ('omparisoii of a rennsylvania crude with a luliricating fraction of the 
same material showed that th(‘ pntcess of refinement was not detrimental to 
the oiliiicss propeity of the oil. 

Tlie conclusion is drawn that the secret of g(K)d oiliness is to have a tena- 
ciously adsorbed film of sucli thickness that the projecting asperities can not 
interlock. The friction would thus bo a function of the attractive forces of 
the metals, the tensile strength of the metals, and Ihe internal friction of the 
lubricant It is thought that this may partly explain why soft bearing metals 
such as the liahhitts give lower resistance than the harder metals. 

Surface action and fluid film lubrication: Some film thickness measure- 
ments, A. E. Becker {Indus, and Eng<n. Chan., 18 (1926), No. 5. pp. 4^t-477, 
figs. 17). — Studios are reported wliich showed that to obtain fluid film lubrica- 
tion there must be adequate adhesive forces between the lubricant and the 
bearing surfaces. This indicates four general types of hearing combinations. 
An apparatus for measuring the film thickness developed is described, and data 
for four oils and four bearing combinations are reported 

The general equation for liliii thiikness in teims of load, speed, and vis- 
cosiiy is found to be 

in which K. A, B, and C are constants depending upon surface action forces, 
P Is the load, N is the speed, and n is the absolute kiiii'iiialic viscosity. 

The role of graphite in lubrication, F. L. Koetiien {Indus, and Engin. 
Chan., IS {1926), No. 5, pp. 497-499, figs. 6). — Tests on a Hiehle machine to 
determine the amount of pressure requiied to rupture the fluid film in a in, 
bearing rotating at constant speed and measurements of the coeliicieiit of fric- 
tion of \v(dghted sliders, in each case using oil with and without suspended 
graphite, are reported. 

Both methods of test showed that under conditions of ruptured film lubrica- 
tion with some solid-to-solid contact the presence of graphite substantially re- 
duced the friction. Graiihite was found to be effective in jirolonging the perkui 
of unbroken film lubrication and in the ruptured film stage reduced friction 
and minimized metallic contact. This is ('xplained on the basis that it deposits 
to a certain extent in the low places of the metal, thus making a smoother 
surface, and that when solid-to-solid contact does take place it abrades more 
readily and with less friction and damage than w’Oiild plain metal surfaces. 
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Borne little understood factors affecting lubrication, E. G. Gilson {Indus, 
and Enffin. Chem., 18 (1926), No. 5, pp. 467-410, figs. iS). —Studies are reported 
whicb showed that changes in friction can not always be satisfactorily explained 
by changes in viscosity of the oil due to a change of its temperature. Oil 
film friction is shown to be influenced by a change of one of the metals between 
which the film is working and also by changing from an oxidizing to a non- 
oxidizing atmosphere. It is demonstrated by means of a complete bearing 
within an inclosure how the friction is affected by the atmosphere surrounding 
the bearing. 

It is concluded that the facts shown can not be explained by the viscosity- 
temperature changes of the oil, and it is suggcst(‘d that efficient lubrication 
may depend upon a reaction between the metals of the bearing and the oil, 
the nature of which Is Influenced by the atmosphere in which the bearing is 
operated. The reaction seems to be accelerated when both oxygon and moisture 
are present. 

Oil flow in plain hearings, D. P. Baknard, IV (Indus, and Kngin. Chem., 18 
(1926), No. 5, pp. 460-462, figs. 6). — This paper describes a simple method of 
developing the approximate laws controlling oil flow through bearings, due both 
to the pressure developed in the film and to oil feed pressure, and presents some 
experimental data in substantiation of this m(‘thod. 

Power and the viscosity of oil, W. F. Parish {Indus, and Engin. Chem., 18 
{1926), No. 5, pp. 525, 526, figs. 2). — Studies are briefly reported from which the 
conclusion is drawn that the value of the lubricant for use under modern condi- 
tions in continuous lubrication systems is not entirely indicated by the viscosity 
of the oil when new. * 

Lubrication data from cooperative fuel research, S. W. Sparrow and J. O. 
Eisingeb {Indus, and Engin. Chem., 18 {1926), No. 5, pp. 462-485, figs. 4 )-- 
A continuation of studies by the U. S. Bureau of Standards is reported which 
give data on crank case oil dilution, the effect of dilution on viscosity, and 
viscosity requirements. The data indicate that in general breakaway torque is 
not affected by changes in the viscosity of the oil upon the cylinder wall, 
regardless of whether these changes are produced by a change in temperature 
of the jacket water or by a change in the original viscosity of the oil in the 
crank case. Similar results were obtained when the engine was rotating very 
slowly. At higher speeds, however, a marked influence of viscosity upon engine 
friction was apparent. 

These results are taken to indicate that when an engine is started, or when 
it is being rotated extremely slowly, practically all of the oil is squeezed out 
from between the rubbing surfaces and lubrication is dependent almost entirely 
upon the so-called oiliness film. This belief Is sui>ported by the fact that the 
addition of 5 per cent of lard oil containing 2.9 per cent oleic acid reduced the 
breakaway torque by about 25 per cent. 

Principles underlying the use of equilibrium oils for automotive engines, 
R. E. Wilson and R. E. Wilkin {Indus, and Engin. Chem., 18 {1926), No. 5, 
pp. 466-490, figs. 7). — This paper presents a theoretical analysis of crank case 
oil dilution and the development of the fundamental laws, assuming that dilu- 
tion approaches an equilibrium condition in the crank case. Experimental data 
from road tests and dynamometer trials were obtained to determine the con- 
stants and to test the validity of these laws. 

These data show that under average conditions the crank case oil loses about 
two-thirds of its viscosity in the first 150 miles of winter service, and thence- 
forth remains practically unchanged if operating conditions are constant. In 
order to make an oil which will give satisfactory starting and cold lubrication 
And will at the same time have sufficient viscosity at all times in the average 
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engine, it is suggested that a heavy oil of from 425 to 625 seconds viscosity at 
100° F. be blended with from 10 to 12 per cent of a distillate having a boiling 
range substantially Identical with that found in the average crank case at 
equilibrium. It is iiossible, by this means, to produce an oil with an initial 
viscosity of about 200 seconds which gives easy starting and adequate cold 
lubrication, and yet is so near the average equilibrium dilution that in general 
it maintains an Optimum viscosity throughout its entire service. The results of 
extensive tests of such oils are presented. 

Motor carbon deposits formed under controlled conditions from typical 
automobile oils, C. J. Livinostone, S. P. Mauley, and W. A. Gritse {Indus, 
and Engin. Chem., IS (1926), No. 5, pp. 602-50 Jf, figs. 3 ). — ^Apparatus developed 
at tlie Mellon Institute of Industrial Research is described which consists of 
a small single-cylinder motor provided with a special hihi-icatirig system, per- 
mitting circulation of a very small cliarge of lubricating oil, and with devices 
enabling the very close control of the head, oil, and intake temiK^ratures, the 
amount of fuel, and the composition of (he fuel mixture, as well as the load 
oil the motor and its speed. The modified motor can be so operated as to 
lUrU’mit close duplicathjii of conditions, and, with a given lubricating oil, tlie 
caibon deposits in tlie comfmstion chamber can be checked very closely in a 
series of runs. 

By Uvse of this apparatus results are reported from which the belief is 
exjircssed that there is a close connection between the volatility of an oil and 
i(s earbon depositing tendency. If an oil contains a fair proportion of hydro- 
carbons nonvolatile at the prevailing ti'niperature of the metal surface, such 
as a stearn-rclined cylinder st<K*k, this residue will progressively crack and 
oxidize to sticky and asphaltic materials, whicli will gradually bake nito dense, 
adlierent deposits. If, on the other hand, the oil can distill off fairly cleanly 
it will probably take much longer to i)roduce a deposit of equal thickness. In 
addition it appears that a deposit from such a volatile oil will contain a small 
amount of binding material, and will therefore be more friable than a deposit 
Ironi a higher boiling oil. 

The tractor on California farms, L .T. Fliciciier and (I 1). Kinsman (Vali- 
fonna ISla. Bui. Jfl5 {PJ2G), pp 35, Jigs. 21). — The purpose of this bulletin is to 
aid the farmers of California in the choice and successful operation of their 
Held power and to impress upon manufacturers and dealers the need of supply- 
ing tractors of the proper design and type to meet the special requirements for 
farming in (California. The information presented is based on data obtained 
irom replies to questionnaires sent to all known tractor owners in the State and 
from contact with tractor owners. 

Electricity in Oregon agriculture, G. W. Kabij^ {\Corvalhs'\: Oreg. Com. 
on Relation of Elect, to Agr., 1926, pp. ^8, figs. 22). — This is the 1926 annual 
report of the Oregon (Committee on the Relation of Electricity to Agriculture, 
(he investigational work of wiiidi is conducted by the Oregon Experiment 
Station (E. S. R., 53, p. 891). 

In the work with electricity in poultry raising the use of electric lights in 
laying houses during the short winter days has been found to result consistently 
in increased egg production. The <‘ost of power for lights and extra feed 
consumed is relatively small compared with the increased returns, the cost of 
installing the lights being the more important item of expense. Electric 
brooders have l>een found satisfactory if proiierly operated. Electricity for 
brooding usually costs more than oil, but eliminates much of the labor and 
most of the hazard. See also a x»revious note (E. S. R., 56, p. 481). 

Studies on the use of electricity in horticulture have shown that the capacity 
of a dehydrator is approximately doubled by recirculating part of the heated 
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air with a fan. The amount of fuel used per ton of dried product is decreased, 
the operation of the dehydrator is under better control, and the dried product 
is usually better and more uniform where the air is recirculated. The construc- 
tion cost of dehydrators per ton capacity is less for the recirculation than for 
the natural draft typo. The use of electric motoi*s as sources of power for 
driving: fans has been found to introduce greater reliability for continuous 
service, more uniform power, and lower cost for labor in operating and for 
repairs. Electricity for lights and for power to operate oil burners, water 
pumps, traying machines, graders, and washers in dehydration plants has been 
found to save labor and result in a better product. 

The electric power required for grinding feed with mills now on the market 
has been found to average a little more than 0.5 kw. hour i>er 100 lbs. of grain. 
Feed can usually be ground in less time than it can be sacked, hauled to town, 
and returned. 

Work with electric bay hoists sliowed that an clectri(* hay hoist will replace 
a team and possibly an extra man and horse during haying. The power used 
in putting hay in the barn was loss than 0,5 kw. hour ton. It was found 
that a hay hoist should be simple, and the power required should be no more 
than 5 h. p and preferably 3 li. p. A satisfactory hoisting speed is from 150 
U) 200 ft. per minute, and the pullback speed sin mid be no greater than the 
hoisting speed The drums should be not less than 6 in. in diameter and 
preferably larger. It is not essential to have a clutch on a single-drum hoist 
if there is a sliding gear to free the drum. Drums should always be provided 
with brakes and should he free running wlieii the clutch or pinion is diKsengaged. 
In large barns and where large amounts of hay are handled, a double-drum 
hoist with cable speeds of 200 ft. per minute is desirable. 

Other data are reported on electric pumping for irrigation, lioisting earth 
from a well, the operation of silage cutters, elevating grain and shavings, and 
shearing sheep. 

Electric development as an aid to agriculture, O. K. Tiupr {New York: 
Knickerlocker Press, 1926, pp. V//-f-78, pis. 6, figs 2). — This book contains 
chapters on power on the farm, the farm problem, restoring the balance between 
industry and agriculture, ix}wcr and its distribution, and the future of national 
electric service. 

Farm lighting systems, M. IVI Jones {Missouri Htu. Bnl. 21fS {1926), pp. 19, 
figs. >})• — Three types of farm lighting systems are described, namely, the 
acetylene and Individual ehvtric and the system receiving energy from 

the rural electric line. The results of a questionnaire to determine the degree 
of satisfaction that each of these types is giving in actual use are also presented. 

The data on acetylene plants indicate that the greatest objections are time 
and trouble of recliarglng, high cost, and the lact that this system can not be 
used for power. The cost of liglit from this system is not high os comiaired 
to electric lights and is very little, if any, higher than light from kerosene 
lamps. The greatest disadvantages of individual electric plants are the 
expense, the time and trouble required to care for the plant, and the inability 
of the plant to oi>erate large motors. It is stated that a rural electric line 
is the ideal source of electricity for the farm where it can be economically 
secured. 

EUBAL ECONOMICS AND SOCIOLOGY 

[Rural economics investigations at the Ohio Station], J. I. Falconer 
(Ohio 8ta. Bimo. Bui, 12 (1927), No. 1, pp. 28-32). — ^The results of work In rural 
economics are given. 
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Less land area required to feed Ohio Based an the decrease in the 

ijumber of horses In Ohio- from 1910 to 1925 and on cost studies showing that 
ijorses on farms with tractors were fed 15 per cent less than those on non- 
tractor ffirms, it is estimated that 1,194,000 acres, or approximately 10 per 
(•out of the total crop acreage, used to proiluee feed for horses within the State 
in 1910 are no longer necessary for that purpose. 

Ohio farm and city valuation as shown ly index numbers, 1915 to 1925 ), — 
Index numbers (1915 valuation “100) are given by years for city and farm 
real-estate values in Ohio as appraiseni for taxation from 1913 to 1925 and for 
i’arm land values as leported by the crop-reporting service. From 1915 to 
1925 the value of real estate increased 187 per cent in Cleveland, 125 in Colum- 
bus, 90 in Cincinnati, and 115 per cent in all citits and incorporated villages, 
^^}lile that for farm land decreased 3 i)er cent. 

Jjiihor requirements for corn production in 1901-1912 v. 1920-192 ^, — The pro- 
(iiiction of an acr(» of corn re<iuirod 36 hours of man labor and 48 hours of 
lfors(* labor in 1907-“1912, and 25 liours of man labor and 38 hours of horse 
labor in 1920-1924. Tlie distribution of man labor among various operations is 
shown for 1907-1012 and for 1920-1927. 

Index numbers of prodnetton, irayes, end priees.-- Index numbers previously 
noted (E. S. li , 5G, p. 285) are continued tlirough October, 1920. 

[Investigations in agricultural economic^ at the South Carolina Station] 
{i>outh Oarolina Sta. Rpt. 1926, pp. 21-Sl, figs, 2 ), — The results obtained on a 
number of projects not previou'^ly noted (E. S. K., 55, p 5S8 ; 50, pp. 84, 286) 
ov noted from Bulletin 233 on page 582 are repoited on 

farm manaqcmcnt study of k>en€ca com)nHmty , — The average capital 
per farm was about .$12,000, and the average acreage about 100 acres, of which 
:io]a'oxjinately 30 acres were in cotton and 22 acres in corn, oats, and other 
graiiis. About 20 acr('s of crops were grown per man-equivalent and 19 acres 
p(U' ’work animal. ()iu‘ hundred and seventy work units per man and 90 per 
jiiidc wc'i'c obtaiiual annua lly Nearly $5d0 worth of food and other products 
t-T fr.mily use were produced i>er farm. 

Production, supply, and demand study of (rreenvUe trade area , — Cotton is 
the princii>al money enterpn‘>!e. Farm organization could be improved by 
growing more feeds and foods for farm use and local sale Dairying, poultry 
raising, and truck growing offer opportunities 

Cotton marlvCtiug .s7ad// —Considerable discrepancy was found between buy- 
ers* and government grades for identical cotton in (he Orangeburg, Barnwell, 
and M('Cormick markets, and also betw'een local prices and the prices in central 
markets at August ;i and Atlanta, Ca. A study of gin and seed conditions 
slKuved that not all tanners were using the best scial, and that proper precau- 
tion^-: were not being taken at the gins to keej) secal pure. 

A comparison on the basis of net income of twenty profitable and twenty 
unprofitable farms of Lincoln County, L. K. Lon(3 {Mississippi Sta, Ctre. 67 
{1920), pp, 6). — The 20 most profitable and 20 least profitable farms, selected 
on the l)asis of records of 80 farms collected for the year 1021, show a net cash 
income of $1,298 and minus $47, respectively. Tables are given comparing for 
the tw’o groups the averages for the investment in real estate and working 
capital, utilization of land, acreage of different crops, cash sales of and prices 
received for different crops, items of farm exiieuses, amount and cost of ferti- 
lizers, cash sales of and exi>enses on livestock, numbers of different kinds of 
liv^estock, etc. 
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Some farming changes in sonthwestcrn North Dakota, to 102St 

B. E. WiXjUuid {North Dakota Bta. Buh 201 (1926)^ pp. 19, fig, 1), — The results 
obtained by the farm management survey of 159 farms made in 1923, previously 
noted (E. S. R., 62, p. 291), are compared with similar data from 130 of the 
same farms obtained by the 1926 agricultural census of the U. S. Bureau of the 
Census. 

Size of farm varied from 160 to 3,600 acres in 1922 and from 160 to SjOSO- 
acres in 1924, but the average size decreaserl from 817 to 770 acres. Farms 
less than 480 acres tended to increase in size and those over 480 acres to de- 
crease, from 480 to 640 acres appearing lo be considered the enioriomic unit. The 
average number of acres i)er farm owned and rented decreased from 678 to 537 
and from 289 to 233 acres, respectively. 

The average value per farm of real estate decreased from $17,270 in 1922 to 
$11,316 in 1925, of livestock from $2,180 to $1,918, and of machinery from $1,748 
lo $1,376. The farms doing a small business maintained the value of their 
livestock, and those having current exi>en.ses of $1,(KK) to $2,(K»0 increased their 
machinery investment. 

The average acrt^age in crops increased from 276 to 279 acres, the change 
being due to increases of 1 acre each in alfalfa, oats, and barley, 26 a(‘re.s in 
dax. 5 acres in corn, and 4 acres in sweet clover and decreases of 22 acres in 
wheat, 6 acres in rye, and 7 acres jin other croijs. Horses increased from 11.8 to 
11.7 head i>er farm : milk cow\s decreased from 10.3 to 9.2, and other cattle 
increased from 20 6 to 26 head: and sows increased from 2.5 to 5.2, other hogs 
from 1.4 to 13.4, and i>oiiltry from 74 to 90 head The i)ercentage of farms 
oi>erating tractors increased from 80 to 39. • 

The average assets and liabilities i)ef farm both decreased approximately 29 
per cent, being $23,084 and $3,468, and $16,493 and $2,473. rcsix^ctively, for the 
two years. In 1922 full owners ojierated 29 i>er cent of the farms and owner 
tenants 71 per cent, and in 1924 full owners oi)erated 36, owner tenants 60, and 
tenants 4 per cent. 

A study of economic conditions in the Lexiiigton-Batesburg section of 
3outh Carolina, B. A. Bussell {South Carolina Sia. Bui 233 (1926), pp. 86, 
figs. 12). — This bulletin deals primarily wdth the organization of the farm busi- 
ness, the factors affecting income, and the c<^st of product itm of the more 
important crops of the section. It is based \ii)on records gathered from 141 
farms in 1924. 

The average farm comprised 185 acres, of which 71 acres weie in woods, 
20 in pasture, 9 in tillable land lying out, 12 In wmste land, and 73 acres in 
crops as follows — cotton 27.4 acres, corn 25.1, oats 11.3, wheat 8.4, rye 1, and 
miscellaneous patches, garden, and truck 4.8 acres. The cash crops were 
cotton, averaging 69.8 i>er cent of the gross receipts ; asparagus and corn, each 
averaging 4.4 per cent of the receipts; and p(‘aches. The average total In- 
Vestment per farm was $13,708. distributed as follows: Land $7,450, buildings 
$3,426, cash $1,237, livestock $063, feed and suiiplies $588, and machinery and 
equipment $344. The farm receipts averaged $2,747, expenses $1,832, farm 
income $915, labor income $230, return on capital 4.9 per cent, and operator’s 
earnings $1,221. The net return on cotton was $19.48 per acre, or 6.5 cts. 
I)er pound, and asparagus $52.27 per acre. The cost of developing asparagus 
to 4 years of age was $109,41 per acre, and of producing peaches 58 cts. i>er 
bushel at the orchard unpacked. 

A survey of the cattle industry in the Nebraska sand hills, H. Hedoes 
{Nebraska Sta. Bui. 215 (1926), pp. 22, figs. 2). — The results are given of a 
survey made in 1925, in cooperation with the U, S, D. A. Bureaus of Agrlcul- 
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tural Bcanomics and Animal Industry, of the operations from April 1, 1924, 
to March 31, 1925, of 71 ranches in the sand hili region of Nebraska. The 
average size of the ranches was 7,749 acres, the value of the ranch real estate 
$47,813, and the ranch personal property $29,078. The average total receipts 
were $8,965, expenses $5,288, and interest on borrowed money $2,236. Allow- 
ing $987 for wages for oi>erator and family, the return on the operator’s equity 
in capital invested was 0.99 per cent. Fifty of the* ranches reported real estate 
mortgages and 51 chattel mortgages, only 15 per cent being free of both. In- 
terest rates varied from 5 to 9 per cent for real estate and from 6 to 10 per cent 
for chattel mortgages. A comparison of the 15 best and 15 poorest ranches 
showed the following, respectively: Total investment $02,140 and $84,684; re- 
ceipts $9,654 and $6,666 ; expenses $3,890 and $5,823 : percentage of income to 
investment 9.28 and 1.0; number of cows 247 and 202; percentage of calves to 
eows 78.0 and 60.9 ; death losses among all cattle 0.77 and 0.86 i)er cent and 
among cows 0.76 and 1.20 per cent; labor cost per head $4.21 and $4.98; months 
of labor i>er 100 bead 8 5 and 9.3; cattle cared for by one man 142 and 130; 
receii)ts from range cattle 84 7 and 88.2 i>er cent, from other livestock 5.4 and 
9.0 per cent, from livestock i)ro(liicts 3.4 and 1.2, and from crops and other 
sources 6.5 and 1.6: total receipts, i>ercentage of total investment 14 3 and 68; 
cattle recc'ipts, percentage of cattle investment 37.3 and 28 2. Pasture manage- 
ment, owner.ship v. leasing of land, age and quality of cattle for marketing, 
markets, etc., are discussed. 

Economic aspects of citrus-fruit growing in Polk County, Fla., C. R. 

SwiNSoN and W. C. Funk {U Dept. Agr. Bui. JJfS5 (/.926), pp. JfO, figs. 11 ). — 
This report is based upon the study of the lecords of 1(K) citrus grove farms from 
1917 to 1922. The farms averaged 41 acres, of which 9.7 acres was woodland, 3.7 
waste land, and 27.6 acres tillable land, 26 acres of which was in cropwS, 7.6 being 
in bearing grapefruit, 9.7 in bearing oranges, 1 1 in other bearing citrus fruits, 
1.5 in nonbeuring grapefruit, 4 in noiibeanng oranges, 0.4 in nonbearing 
tangerines, and 1.8 acres in hay and other crops. The citrus situation in the 
United States, the section studied, the selection of a grove site, the organiza- 
tion of citru.s farms, and grove ox)erations and practices of the section are 
described. 

The average capitalization per farm in the section Increased from $20,656 in 
1917 to $41,776 in 1922, and the net return to capital and for supervision varied 
from $1,213 to $6,680, averaging $4,192 per farm. The cost of developing an acre 
of citrus grove up to and including the fifth year, allowing $125 for cost of land 
and charging interest at 8 per cent, was $536 

Harvesting and marketing oantaloupe.s and honey dew melons in the 
Arkansas Valley of Colorado, seasons of 1924 and 1925 , N. D. Sanborn 
(Colorado tyia. Bui. S12 (1926), pp 5.9. figs. 21). — The harvesting,, standardiza- 
tion and inspection, and marketing methods and practices in the Arkansas 
Valley district are destTibed. The average cost per acre and per crate of har- 
vesting and marketing and the average returns realized from the 1924 and 1925 
crops are shown. The gross sales of cantaloupes in 1925 amounted to $333,39 
per acre, of which 10.5 i>er cent went for labor, 11.8 per cent for materials, 0.2 
per cent for association dues, 0.4 per cent for inspection, 42 per c(*nt for freight, 
find 15.1 per cent for commission. The gross sales of honey dow' melons in 
1925 were $488.78 per acre, of which 6.7, 16, 0.15, 0.35, 43.4, and 15.4 per cent, 
respectively, went for the various items of expense. Gross sales per acre in 
1924 were $2.86 less for cantaloui)es and $8.84 for honey dew melons, but the 
expenses absorbed 5 and 4 per cent, respectively, less of the gross receipts. 



BOTEticEirT mmm 

j4ii «»eoiioiiili; mnmei^ng the (liberations ol fruit lind vefetaMe 

ahl^l^era in western Hew ¥orlE« E. B* Ooibbett (New York Ot>rmU Sta. Bui. 
4SS iJPM), pp. ^7, flgs. 7).— -This bulletin presents the results of an investigation 
to ascertain the costs of the marketing services performed by fruit and vege- 
table shippers in western New York and the margins taken by them. The data 
were determined for apples in barrels, apples, peaches, and pears in bushels, 
and cabbage in bulk. 

Of the amount returned to shippers for all products studied in 1922-23, 69.6 
per cent was paid to growers, 27.6 per cent went for handling charges, 2.3 for 
allowances, and 3.1 for management costs, leaving a loss of 2.6 per cent, which 
was reduced to 1.6 per cent by the income from by-products. In 1923-24, 92.9 
per cent of the return to shippers was paid to growers, the handling costs 
equaled 27.7 per cent, allowances 0.6, management cost 3.9, and income from 
by-products 0.9 per cent, leaving a loss of 24.2 i>er cent to the shippers. Of the 
city sale price of the total shipments on consignment in 1922-23, 28.6 per cent 
went to pay costs from the shipping point to the first sale in the city, leaving 
71.4 per cent for the shipper. The grower received 55.9 per cent of the city sale 
price. In 1923-24, the costs from the shipping point to the first sale in the city 
absorbed 27.2 per cent of the city sale price, leaving 72.8 per cent for the 
shipper. The grower was paid 81 iier cent of the city sale price, making a 
loss of 8.2 per cent for the shipper. 

The average cost per barrel of storing 45,600 barrels of apples from October, 
1923, to May, 1924, was 72.2 cts. and the shrinkage 3.8 per cent. 

The products shipped were widely distributed, being sold in from 41 to 129 
markets in from 13 to 27 States and countries in 1922-23, and in from 24 to 143 
markets in from 9 to 24 States in 1923-24. An appendix includes a description 
of the method of calculating costs of handling each product and copies of the 
forms used in collecting the data. 

Great liakes— St. Lawrence deep waterway: Its value to North Dakota, 
O. M. FunLER and A. H, Benton (North Dakota Sta. Bui. 20Jt (1921), pp. 36, 
figs, 11 ). — The need of North Dakota for cheaper transportation and the value 
of the proposed Great Lakes-St. Lawrence deep waterway to the State are 
discussed. It is estimated that the proposed waterway will increavse farm 
prices, due ta reduced freight costs, on exports to Europe by 5.6 to 12 cts. per 
bushel on grains and $11 per short ton on pork and pork products, and that 
the estimated reduction on freight costs of poultry and eggs will be at least 50 
per cent. Examples of the probable savings in costs of foods and raw materials 
for manufacture shipped into the State are given. 

Federal aid as a part of a long-time agricultural policy, with special 
reference to the distribution of tax levies, E. Engeund (Kausaf^ Sta. Bui. 
281 (1926), pp. 54, figs. 12). — This is a general study of the present policy of 
Federal aid for research in agriculture and for agricultural extension, voca- 
tional education, and rural highway construction. Its purpose is to indicate 
the relation of this policy (1) to the general public welfare and (2) to the 
distribution of the tax levies, particularly in agricultural States such as 
Kansas. The precedents for, the constitutionality, and the principal criticisms 
of Federal aid are discussed. An analysis is made of the National and Stnte 
relations in Federal aid as regards (1) the State and local initiative, (2) the 
diversion of funds to purposes of subordinate local importance, and (3) the 
falrntesB in the distribution of taxes among the States. 

The acts of Congress providing Federal old for research and education In 
agriculture and for road construction have given broad scope for State and 
local initiative, and the actual workings of such acts have stimulated such 
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initiative imd afforded opportmnlty for cooperative self-help la local oommtini- 
ties. That the people have shown their preference for the public services 
given Federal aid is evidenced by the fact that the State and local expenditures 
for each dollar of Federal funds averaged $6.11 in 1924 for agricultural experi- 
ment stations, $2.13 for agricultural extension in 1923, $2.90 for vocational 
education in 1924, and $13.79 for road construction in 1925, notwithstanding 
that the Federal acts require no matching of funds in the case of the agricultural 
experiment stations and only dollar for dollar matching in the case of the other 
funds. The opinion that Federal aid results in an unfair distribution of taxes 
among the States overlooks the facts (1) that the States as such pay no 
Federal taxes; (2) that taxes are not always paid where collected, i. e., are 
shifted; and (3) that the benefits of Federal aid are not confined to the State 
in which the money is expended. 

Industrial and commercial development have brought about an enlargement 
of the economic unit—lhe territorial unit in which there is substantial eco- 
nomic interdependence, but the size of the local taxing units — counties, town- 
ships, school districts, etc. — in wdiich the major share of the taxes (85 to 89 
per cent in Kansas from 1910 to 1023) is levied, has remained the same. 
These small taxing units within large economic units probably result in an 
unfair distribulion of tax levies, especially whore, as in Kansas, tangible prop- 
erty is the main .source of revenue. Federal aid partly offsets the disad- 
vantages of the small taxing units, and it Is probable in the future that public 
functions which are general in character will receive relatively more support 
from the larger taxing units than in the past. 

Taxation of farms in Missouri, 0, O. Buannen and S. D. Gromer (Misnonri 
Sta, Research Bui, 9S (1926), pp. 19 ), — The investigation reported was made in 
cooperation with the U. S. Department of Agriculture. General proi)erty 
taxes, which form the bulk of farm taxes, constituted 85 per cent of the reve- 
nues from taxes in 1890 and 83 2 per cent in 1922. The average tax per acre 
on farm lands increased from 8 cts. in 1881 to 15 cts. in 1913, and from 23 
cts. in 1919 to 40 cts, in 1923 and 1924, A survey of cash-rented farms in 23 
counties m the norlhweslerii part of the State showed that the average net 
cash rents were $3.09 in 1913, $3.83 in 1918. and $4.20 in 1922, while the 
average taxes iK?r acre ^vcrc 35 cts., 30 cts., and 73 cts., respectively. On 
selected farms in Audrain, Boone, Gentry, and New IVIadrid Counties the aver- 
age net rent per acre decreased from $4.71 in 1919 to $3.73 in 1923, while the 
average taxes per acre increased from 47 to 75 cts. The ratio of the assessed 
valuation to the owners’ estimated valuation in these four counties increased 
from 14.6 per cent in 1910 to 105.1 per cent in 1923, as compared with an in- 
crease from 54.6 to 64.0 per cent for the values of from 19 to 68 pieces of 
city real estate In the same counties. The 5-year average percentage of capi- 
talized net rent of owners’ estimated value for the period 1919-1923 was 45.7 
per cent for rural and 84.2 per cent for urban real estate. The assessed value 
of 246 pieces of rural real estate transferred in 1924 in 6 Missouri counties 
was 62.7 per cent, as compared with 55.4 per cent for 340 pieces of urban real 
estate transferred. 

The fanner’s taxes In Boone County In 1924 were distributed 9.9 per cent for 
State purposes, 45 for county purposes, and 45.1 for special district purposes, 
and 27.9 per cent was used for administrative and general expenses, 38.7 for 
education, 17.1 for highways, and 16.3 per cent for miscellaneous purposes. 
The actual contribution of the States to common school purposes decreavse over 
$1,378,000, or nearly 28 per cent, from 1921 to 1924. 
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prop^ty taxes be made to reHect more folly the variations in the earning 
eapadty of different classes of property, (2) that a large proportion of all 
taxes be obtained from sources other than property, and (3) that the State 
assume a greater part of the cost of administration, schools, roads, and other 
government costs. 

Some tax problems of North Dakota farmers, R. W. Newton and A, H. 
Benton {North Dakota 8ta, Bui 203 (1926), pp, 33, figs, 31^). --^he amount of 
taxes paid by farmers in North Dakota, how the money raised is spent, the 
causes of recent increases in taxes, and some of the methods of making farm 
taxes less burdensome were studied. 

The tax on farm real estate is estimated to have increased from 23 cts. per 
acre in 1916 to 66 cts. in 1922, and then decreased to 48 cts. in 1924. More 
than 40 cts. per acre has been spent annually for local purposes since 1920. 
Oeneral property taxes, exclusive of the hail tax, on selected farms in Traill 
and Wells Counties in 1919 to 1924 and Hettinger County in 1921 to 1924 
averaged from 14 to 18.3 per cent of the net rent in 1919, from 23.5 to 85.1 
per cent in 1920 to 1923, and from 13.8 to 19.2 per cent in 1924. Four-llfths 
of the population of the State is rural. Rural land, livestock, farm imple- 
ments, and agricultural products in 1922 represented 60.6 per cent of the tax- 
able wealth of the State, railroads 14.1, and city real estate 8.6 per cent, 
consequently the possibility of transferring farm taxes to other property is 
limited. General property taxes levied in 1923 were distributed as follows: 
State 13.36 per cent ; county 22.16 ; city, town, and village 8.49 ; township 8.18 ; 
and schools 47.81 per cent. The inequality between farm and other taxes 
resulted from a pronounced lack of stability in the value of farm products, 
and that between farm taxes in different sections to the variations in the 
assessed valuation per child and cost per child of maintaining schools up to 
the State requirements in different counties and districts in the same county, 
the lack of uniformity in the relation of assessed to actual valuation of prop- 
erty, and the variation in the beneftts from roads received by different persons 
in proportion to the road taxes paid. 

Some suggestions made for reducing and making more equitable distribution 
of taxes are as follows: (1) Levies should be fixed after harvest time, (2) In- 
dustrial development should be encouraged, (3) distribution of State school 
funds should be on a basis of educational cost rather than per child basis, 
(4) school taxes should be more uniform throughout the county, (5) higher 
motor vehicle and higher gasoline taxes should bo levied, (C) state-wide taxes 
should he levied to supplement motor taxes for primary roads, (7) local roads 
Should be under county control, (8) county taxes should be lowered by using 
a shortened ballot and longer terms of oflBce, (9) township assessments should 
be revised, and (10) township and school district treasurer.s abolished. 

Cotton prices and markets, A. B. Cox (f/. 8. Dept. Agr. Bui. 1444 (1926) y 
pp. 73, flg9. 16 ). — The fundamental factors Involved in cotton price making are 
analyzed, and the character, organization, functions, etc., of the different types 
of cotton markets are described. Special attention is given to price making in 
th© futures market and to problems involved in arriving at correct conversion 
ratios for spot and futures contracts. 

Monthly Supplement to Crops and Markets, [December, 1926] (U. 8. 
Dept Agr.y Crops and Markets, S (1926), Sup. 12, pp. S85--440, figs. 3 ). — ^The 
usual tabulations, summaries, and notes are given regarding crops, dairy 
products, cold-storage holdings, fruit and vegetable shipments, livestock and 
livestock products, prices and price movements of agricultural products, seeds, 
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exports of Rrftio, and; world agrktiltura Spedal report® are included on tlie 
acreage sown and condition of winter wheat and rye December h the December 
1 pig survey In the 11 Corn Belt States, and the tobacco production in 1926. 
Tables are given showing (1) the acreage, production, December 1 price, farm 
value, etc., by years and by States from 1924 to 1926 of cereal grains, forage 
crops, fruits and vegetables, tobacco, and cotton; (2) the estimated prices of 
fann products, November 15, 1925 and 1926, by Slates, with comparisons for 
the United States with previous years; (3) monthly farm prices, 1908-'1926, of 
important farm products; (4) the yearly value per acre, 1866-1926, of the 10 
leading field crops combined ; and (5) the estimated aggregate value, 1919, 1924, 

1925, and 1926, by Slates, of 22 leading crops. 

Membership relations of cooperative associations (cotton and tobacco) , 
J. W. Jones and O. B. Jesness (?/. aS\ Dept. Apr., Dept. Circ. 407 {1921), pp. 29 ), — 
This study, made in cooperation with the Kentucky Experiment Station, was 
undertaken to determine the causes of weak membership morale, dissatisfaction 
with associations, and contract violations in centralized cooperative marketing 
associations in the South. The answers to a schedule from approximately 150 
to 460 members of two cotton and two tobacco associations with memberships 
of from 35,000 to 108,000 and operating over an entire State or parts of more 
than one State are tabulated and discussed. The schedule covered members' 
opinions and criticisms regarding their organization; reasons for joining: 
benefits obtained ; members’ ideas as to puri>oses, possibilities, and limitations 
of such assficiations ; degree of satisfaction and anticipations realized ; causes 
of dissatisfaction ; members’ knowledge of the association and its operation ; etc. 

AGRICULTUEAL AHD HOME ECONOMICS EDUCATION 

Proceedings of the fortieth annual convention of the Association of 
Land-Grant Colleges and Universities, edited by S. B. Haskell (A«.soc. Land- 
Grant CoU. and Univs. Proc., 40 (1920), pp. 4^2, ftps. 8). — Lists of the officers, 
committees, and delegates; the constitution of the association; the minutes of 
the general sessions and the several sections; and tlie reports of the officer^ 
and coraraittees of the convention, held at Washington, D. C., November 16-18, 

1926, and previously discussed (E. 8. R., 55, pp. 701, 798; 56, p. 1), are pub- 
lished here. The following papers and addresses not hitherto referred to, 
together with discussions, are included: Reiiort on behalf of the American 
Council of Education, by C. R. Mann ; The Correlation of the Curricula of 
the Arts Colleges and the College of Agriculture, by A. Vivian; Freshman 
Week and Orientation, by R. O. Bressler ; The Allocation of Subject Matter to 
Departments of Instruction, by C. Betten ; Agricultural College Enrollment, by 
C, F. Curtiss; Some Factors Affecting Tenure in Extension Work, by W. A, 
Lloyd; Developing an Economic Background for an Extension Staff, by F. W. 
Peck; Factors to be Considered in Enlarging an Extension Organization, by 
R. McCann; Home Economics Extension, by M. Van Rensselaer; Engineering 
Degrees, by O. M. Leland; Engineering Teachers — General Discussion, by 
B. H, Rockwell ; What Can Be Done to promote the Development of Engineer- 
ing Teachers? by F. C. Bolton; Cooperation Among Deans for the Selection 
and Advancement of Teachers, by A. Marston; When Should Young Teachers 
Obtain Their Professional Practice? by J. W. Votey ; Control of Service Courses 
of the Engineering Curricula, by D. S. Kimball, H. S. Boardman, O. J. Fergu- 
son, E, A. Hitchcock, M. S. Ketchum, and B. J. McCaustland; Index t(j 
Programs and Papers of the Engineering Section, Association of Land-Grant 
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Collies, ];dl3 to 1926, by 0- Ua Lelaad «ad D. B. Hyman; Placing Toong 
Qraduates in Suitable Positions, by C* E. Jones, Q, W* Bissell, A. A. Potter, 
and K. L. Walesa Major Objectives in Home Economics Education, by F. D* 
Farrell; Major Objectives in Home Economics, by L. Bane; Present Status 
of Minimum Bequirements for a Degree in Home Economics, by M. Van 
Rensselaer; Factors Affecting the Minimum Requirements for a Degree in 
Home Economics, by F. E. Lanman; Adjusting Home Economics Instruction 
to Changing Conditions in Home Life, by A. L. Marlatt; Our Responsibility 
for Offering Service Courses, by M. Fedde; Report on Child Development and 
Parental Education, by A, E. Richardson; and A Five Year Administrative 
Program in Home Economics Extension, by G. PI Frysinger. 

P^lrst annual report of the New York State College of Home Economics 
at Cornell University, 1026, C. Betten et al. (N. V. State Col. Home Econ., 
Cornell Univ.^ Ann, Rpt., 1 {1926) ^ pp. 2H), — This is the first iinnual report and 
includes a brief summary of the development of home economics work In 
Cornell University from 1900. 

Ten years of successful institutes, 10. L. Lutheh {Wis. Apr. Col, Ext. Circ. 
209 (1927), pp. 16, jfigs. 8). — The developments in farmers’ institute work are 
discussed. The most imiK>rtant developments were the increasing use of 
trained specialists of the College of Agriculture on institute programs; the 
unification of the work of the institute and the county agents ; the combination 
of service in information with service in materials; the greater stress on farm 
business, especially eooiierative marketing; and the development of sjiecialized 
institutes devoted entirely to coojierative marketing of a single commodity. 
The program of the first cooperative marketing institute held in November, 
1925, Is included. 

Chemistry for agricultural students. It. H. Adie {London: XJniv. Tutorial 
Press, 1926, pp> T11I-^S57, figs. 99). — A textbook designed to show studentB of 
agriculture how the fundamental facts and inferences of chemistry and i>hysics 
have a bearing on practical work and observations. 

FOODS— HUMAN NUTRITION 

Nutrition and health, H. C. Sherman {Indus, and Engin. Chem., 18 (1926), 
No, 12, pp. 1261-1263; also in Bakmg Tevhnol., 6 (1927), No. 1, pp. 20-24 ). — 
This and the following paper were presented at the Round Table Conference on 
The Hole of Chemistry in the World’s Future Affairs at the sixth session of the 
Institute of Politics, Williamstown, Mass., on August 24, 1926. 

A concise discussion is given of the requirements for an adequate diet, the 
distinction between adequate and optimal nutrition, and the best means of im- 
proving the utilization of the primary crops now i^roduced so as to make optimal 
nutrition possible. In the author’s opinion this would consist in converting a 
larger share of grass and grain into milk and less into meat. “ The energy and 
protein of the material eaten is much more economically converted into human 
food by the milch cow than by the animal whiidi is fed merely for slaughter, 
and what is now seen with special force is that the conservation of the vitamins 
and mineral elements so important to the human food supply is incomparably 
more eflacient in the conversion of feed into milk than into meat.” 

The present aud the future of the food supply, E. B. Forbes {Indus • ana 
Mnffin. Chem., 18 (1926), No, 12, pp. 1263-1267). — This paper consists chiefly of a 
discussion of the economics of food supply and demand, with emphasis upon 
the part played by chemistry in food production. In regard to the question of 
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dairy cattle v. beef cattle, the author states ** at the i^reseut time there la no 
competition between man and the domestic animals for food In this country. 
The animals perform a definite and most important service of conservation of 
foods either unavailable or unwanted for human consumption. With the tight- 
ening of economic conditions, however, as we approach the limit of population, 
we shall have no choice but to increase the proportion of vegetable foods in the 
diet, and to discontinue the raising of cattle for beef alone ; shall make increas- 
ing use of dual-purpose types of cattle; and eventually may have to depend 
for our beef solely upon that resulting as a by-product ot the dairy industry/’ 

A bacteriological study of canned salmon, C. It. Fkllers (Jour, Baet., J2 
(1926), No. 3, pp. 181-202). — The study reported covered a period of five years 
In which 7,674 cans of salmon, comprising 540 separate lots, were examined 
bacleriologically. Of these, 5.276 cans proved to be sound and normal and 
2,398 of doubtful quality. Of the sound cans, 3.4 per cent were found to be 
nonsterile and 0.9 per cent uere rejected on bacteriological grounds. Cor- 
responding percentages for the cans of doubtful quality were 7.1 and 1.6 per 
cent. Among the bacterial groups isolated in decreasing order from the non- 
sterile cans were sporulating aerobes, cocci and nonsporulating rods, true 
thormophiles, obligate anaerobes, and molds. 

Inoculation experiments showed that many sporulating aerobes grow well in 
canned salmon, producing a softening of texture, abnormal odor, and discolora- 
tion but no gas or marked spoilage. Clostridium hotulinum grew vigorously in 
canned salmon even at low temperatures, but this organism has never l)een 
found in commercially canned salmon and no outbreaks of botulism have been 
attributed to this food. The Salmonella group was absent, and it is believed 
that food i)oisoning from this source is \ery rare with canned salmon. 

Home demonstration work, 1923, O. P. Malcolm {U. S. Dept. Agr., Dept. 
Cire. 399 {1920), pp. IfS, figs. 18). — The reports on home demonstration work 
from the States in 1923 are reviewed and summarized. 

Baking qualities of Wyoming flour {Wyoming Sta. Rpt. 1920, pp. 110). — In 
this preliminary report it is noted that higher temperatures are required to 
bake bread in a given time at high than at low altitudes. At an altitude of 
7,150 ft. a temiKirature of 475° F. was required to bake a loaf weighing slightly 
more than 1 lb. in half an hour. 

Peas in the diet, A. L. MAELArr {Wis. Agr. Col. Ext. Spec. Circ., Oct., 1926, 
pp. 23). — In addition to a general discussion of the subject, this circular con- 
tains selected recipes for the use of canned peas in soups, salads, mixed v<*ge- 
table dishes, and in combination with meats, cbeese, eggs, and fish. Transla- 
tions of French, Italian, and Armenian recipes and English recipes dating back 
to 1100 A. D. are Included. 

Effect of fruit acids on fruit flavors in jellies and jams, C. P. Lathrop 
and W. L. Walde ( Conner, Gif {1921), No. 2, pp. /fO, fft ; aUo in Canning Age, 8 
{1921), No. 1, pp. Jf2, 43; Fruit Prod. Jour, and Amcr. Vincpar Indus., 0 {1921), 
No. 5, pp. 11, 12, 21). — The authors call attention to the fact that the technique 
of jam and Jelly making is not limited merely to questions of pectin content 
and texture, but that the preservation of the original fruit flavor is of funda- 
mental importance. This has been found to depend largely upon the kind and 
quantity of acid. Variations of from 0.02 to 0.05 i)er cent in the concentra- 
tion of acids such as citric, tartaric, malic, and lactic were found to produce 
decided differences in the fruit flavor of jellies. The acid content requli'ed to 
bring out the maximum fruit flavor varied only slightly with the different.^ 
fruit acids u'=ed (currant, raspberry, and pineapple). Citric acid in concen- 
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tratlons of from 0.6 to 0.55 p«r cent acid, calculated as anhydrous citric acid, 
gave the best ^results. About two-tbirds aa much by weight ot tartaric, malic% 
or lactic acid was required to produce the optimum fruit flavor, but the flavors 
were not as good with these as with citric acid. When the correct acidity has 
been determined the pectin content can be adjusted to give the desired jelly 
texture under the established proportions of fruit Juice, sugar, and fruit acid. 

Bonbons, H. Rousset (Bonbons. PaHs: Desforge^, Qirardot d Vo.^ 192G, 
pp. 268, figs. 29). — This collection of recipes for candy making in the home has 
been compiled largely from American publications. 

Development of the food color industry in the United States, W. C. 
BAiNBBinGE (Indus, and Bngin. Vliem., tS (J926), No. 12, pp. JS29-1S31). — A brief 
historical survey of the subject from 1880, when the first attempts at stand- 
ardization of coloring matter for foods were made, to the present time. 

The eflfect of the luxus consumption of meat upon the voluntary activity 
and growth of the albino rat, F. A. Hitchcock (Amer. Jour. Physiol., K9 
(1926), No. 1. pp. 206-217, figs. J)). — This study deals with the effect upon the 
growth of white ruts and upon their voluntary activity as measured by revolv- 
ing wheels of the addition of a liberal quantity of meat to a diet already 
adequate. This diet, consisting of cakes prepared from whole wheat flour 
62.5, dry casein 15, skim milk powder 15, calcium carbonate 1.5, sodium chlo- 
ride 1, and cottonseed oil 5 per cent, with cod-liver oil in the proportion of 
200 cc. to each 100 lbs. of the food, was fed with dry yellow corn ad libitum 
and cabbage or lettuce once a week. About half of the animals received this 
stock diet alone and half the same with the addition of 8 gm. daily of fresh 
lean meat cooked rare. 

The total number of rats used consisted of 56 females and 35 males in four 
groups. The experiment was begun when the rats were 30 days old and con- 
tinued for nearly a year. After 2^2 months some of the rats were subjected 
to a 5 days’ fast, after which the condition of feeding was reversed, the former 
controls now receiving the meat. During the first 10 months of the experi- 
ment no attempt was made to determine the food consumption. Daily weigh- 
ings and calculations during the last 2 months showed tliat the control females 
consumed approximately 13.8 and the control males 15 gm. of the stock ration 
per day and the meat-fed females 11.4 and males 13.4 gm.- in addition to the 
meat This made the total intake of the meat-fed rats G1 and 07 calories prr 
day as against 63 and 57 calories for the controls. The protein in the diet of 
the meat-fed group represented about 36 per cent of the total energy intake 
and of the control group 29 per cent. 

Although the numbers were too small to warrant general conclusions, the 
data* obtained appeared to indicate that luxus meat consumption promottHi more 
rapid growth, with larger weight at maturity, and more rapid and complete 
recovery from starvation. The voluntary activity was changed only slightly 
and not consistently. 

Although not emphasized in the author’s conclusions, the fact that out of 
8 females and 6 males dying of unknown causes during the experiment 6 of 
the females and 5 of the males belonged to the meat-fed series would suggest 
the possibility that high meat feeding may tend to shorten the life span. 

The effect at meat feeding on nursing mother rats and the rate of 
growth of their litters, F. A. Hitchcock (Amer. Jour. Physiol, 79 (1926), 
So. 1, pp. 218-220, fig. 1 ). — The diets used in this study were the same as in the 
preceding except that the meat was not added until the birth of the first litter 
and was gradually increased in amount from the original 8 or 10 gm. dally 
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to aa amount sufScient to furnish about 1 gm. daily to each of the young afteit 
they had begun to eat from the mother’s diet. Four female rats mated with 
males from the same stock were used and tlie experiment was continued through 
thi*ee generations, 6 females being selected from the meat-fed group and the 
same number from the control to continue the experiment. In the third gen- 
eration 2 meat-fed mothers with their litters were taken as controls, 2 control 
mothers with their litters for the meat feeding, and 2 were continued on the 
meat feeding. 

No data are given as to the numbers in the various litters, but the composite 
growth curves show in the first two generations a decided advantage in the 
litters of the meat-fed mothers. In the third generation the total weight of 
tile two control litters whose mothers had previously received meat was 739 gm., 
of the two meat-fed groups whose mothers had been controls 898, and of the 
two litters continuing on the meat 1,034 gni., again showing an advantage for 
the meat It was also noted that tlie death rate among the control litters was 
much higher than among the meat-fed, largely through an epidemic of respira- 
tory infection, which resulted in the death of 27 young of the control and only 5 
of the meat-fed group, as well as one of the mothers of the control group and 
none of the meat-fed. 

The effect on the kiduey of the long continued administration of diets 
containing an excess of certain food elements. — I, Excess of protein and 
cystine. H, Excess of acid and of alkali, T. Anms and E. M and L. L. 
MacKay (Jour. Biol CJiem., 11 (1926), No, 1, pp. 139^-166, figs. li).— In the 
studies reported in these two papers, special precautions were taken to control 
all variables except the one under consideration. The period of observation 
^Yas made sufficiently long to cover what would corresi>oDd to 30 years of a 
man’s life, and the control and experimental diets were fully adequate for 
growth and maintenance and as closely comparable as possible. The control 
diet in both studies consisted of cornstarch cooked, dried, and powdered 44, 
powdered casein 10, lard 14, cod-liver oil 10, Osborne and Mendel’s salt mix- 
ture 4, Harris yeast powder 10, and dried and powdered alfalfa i^per cent. The 
food intake was determined every 5 days and the body weights every 10 days. 
The rats were placed on the exi>erimental diet at 30 days of age and continued 
to ages of 330 and 360 days. 

In the first study the high protein diet used contained casein in place of the 
cornstarch and lard of the basal diet, making the protein content 69.5 per cent 
in place of 17.3 per cent. In the cystine experiment 1 gm. of cj^stine was mixed 
with 99 gm. of the control diet. 

The rats on the high protein diet did not reach the weight of the controls 
or the cystine group. The average rate of excretion of protein in the urine 
was higher on the high protein than on the other two diets and higher in the 
males than in the females. Red blood cells were oc'casionally found in the 
urine in all three groups with but slight differences in the different groups. 
Occasional hyaline casts were found, but no more frequently on the high 
protein than on the other diets. There was but little variation In the blood 
urea. On post-mortem examination the principal cause of the relatively low 
body weight of the high protein rats was found to be an almost complete 
absence of fat. No difference could be detected microscopically between the 
kidneys of the three groups, but the weight of the kidneys was higher and 
of the livers lower in the high protein group. 

This study is thought to prove decisively that *' rats can live for a third of 
their life span on a diet very high in casein or with added cystine and yet 
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escape any damage to their kidneys. This fact leads ns to reject the hypothesis 
that a large consumption of protein Is in and by itself necessarily harmful to 
the kidneys.” 

In the second study the acid diet was made by mixing 2 gm. of CaCh with 
every 98 gm. of the control diet and the alkaline by mixing 4 gm, NaHCOa 
with 96 gm. of the control. On such diets the average H-ion concentration of 
the urine had previously been found to be pH 6.4 in the control, 5.2 in the 
acid, and 0.9 in the alkaline group. 

The rats on the acid diet, although eating more than the controls, ceased 
to gain at about the one hundred and twentieth day and lost in weight grad- 
ually from then on. The ones on the alkaline diet grew but at a somewhat 
slower rate than the (*ontrols. The most pronounced effect of the diets was 
a difference in the amount of blood in the urine. There was no blood at all 
in the acid group, a little in the control, and a large amount in tlie alkaline, 
particularly in the male rats. The protein excretion in the urine was much 
less in the acid group. Blood urea concentrations were within normal. Hydro- 
nephrosis of one or both kidneys was present in 7 of 24 rats on the alkaline 
diet. In the rats on the acid diet the body weight and the weiglit of the heart 
per 100 mm. of body length w^ere much less than in the controls. The liver 
weights were lower on both the acid and the alkaline diets than on the control, 
but the kidney weights were not appreciably different. 

The effect of an excess of vitamins A and B in the ration on basal inetab- 
olism and the specific dynamic effect of food [trans. title], A. v. Abvay 
(PflUger's Arch. Physiol^ 2H {J926), No. pp. 421-438 ). — Data are reported 
from experiments on rats leading to the conclusion that although the ba.sal 
metabolism is lowered by a deficiency of vitamin B, an excess of this vitamin 
does not increase the basal metabolic rate nor does it have any effect on the 
specific dynamic action of the food. C(>d-liver oil as a source of vitamin A 
was found to increase the basal metabolic rate of rats not only on a vitamin- 
poor or vitamin-free diet, but also on a vitnmin-rich diet. Cod-liver oil also 
brought about an increase in the specific dynamic action of the food. Butter 
was without eltect. These results are rendered less conclusive from the fact 
that in no case was the vitamin in question the sole limiting factor in the diet. 

On the growth-promoting property of irradiated fat in the diet, of direct 
irradiation, and of cod-liver oil, H. Coldblatt and A. R. Moritz (Jowr. Biol. 
Ghem., 71 {1926), No. I, pp. 127-187, figs. 5 ). — Tlie experimental data reported in 
this paper demonstrate the growth-promoting properties of vitiimin I), as well 
as vitamin A, and the ineffectiveness of irradiation in synthesizing vitamin A 
or mobilizing its reserves in the tissues. 

Four groups of rats receiving tlie same basal diet free from both vitamins A 
and D were continued on this diet after growth had ceased, group 1 receiving 
no addition, group 2 being irradiated daily, group 3 receiving irradiated cot- 
tonseed oil in place of the untreated cottonseed oil of the basal diet, and 
group 4 receiving 7 drops (150 mg.) daily of cod-liver oil. Growth w^as imme- 
diately resumed in groups 2 to 4, but after 4 weeks groups 2 and 3 had ceased 
to gain and were for the most part losing in weight, while most of the rats in 
group 4 were continuing to gain. The expeiimeut was continued until all the 
rats in groups 1 to 3, inclusive, had died (20 weeks). At this time 5 out of 8 
of group 4 were still living and gaining w’eight. 

A practical conclusion drawn from this study is that neither irradiation nor 
the feeding of irradiated oil can act as a complete substitute for cod-liver oil 
in growth promotion experiments unless vitamin A is also given. 
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Irradiated milk: Its effect on the blood, V. Dawkinw and C. L. Pattison 
{Lancet [London], 1926, II, No, 26, pp. ISll m5„ fig, I).— Tlie effect of irradi- 
ated milk on the blood of 5 children, suffering from acute bone tuberculosis and 
who had failed to show any improvement after about 4 months on a hospital 
diet which included cod-liver oil and 1^4 pints of milk daily, was tested by 
determinations of the red cell count and the hemoglobin percentage of the blood 
at the beginning of the experiment and at the end of two successive periods of 
4 weeks each in which V 2 pint of the daily allowance of milk had been irradi- 
ated for half an hour at a distance of 2 ft., followed by a period of the same 
length on ordinary milk and a final period of 3 weeks on the irradiated milk. 

The blood count increased steadily during the periods in which irradiated 
milk was fed and decreased sharply in the one period on ordinary milk. The 
hemoglobin rose slightly in the first period, remained at about the same level 
during the second, fell sharply In the third, and was only slightly altered in 
the fourth period. The red cell counts were in all but one case slightly over 
4,000,000 per cubic millimeter at the beginning and considerably ov(‘r 5,000,000 
at the end of the experiment, but the percentage of hemoglobin in all but one 
case was lawyer at the end than at the beginning, averaging 76.6 and 70 per cent, 
respectively. For purposes of comparison, similar analyses were made of the 
blood of 6 other children between the ages of 2 and 14 years who had received 
irradiated milk daily for fin average of 10 months. The minimum, maximum, 
and average values for the red cell (*ount were 4,390,000. 5,970,000, and 5,030,000, 
respectively, and for the hemoglobin 74, 84, and 78 per cent. These figures are 
thought to indicate that the fall in hemoglobin and rise in red blood cells noted 
in the first group do not continue indefinitely. 

It is noted that there was a marked imiirovemont in the general health and 

ell-being of the children and in the condition of the local lesions after 8 
weeks on irradiated milk. 

Antirachitic properties developed in human milk by irradiating the 
mother, A. P. Hess, M. Weiksiock, .*iiul K. Sherman (Jour. Afner, Med. A'^soc., 
88 (1927), No. ly pp. 24-20). — In tins complete report of the study previously 
noted from a preliminary account (E. S. K.. 56, p. 295), attentibn is also called 
to the probable beneflc'ial effect of irradiation on the mother, as well as the 
child, through preventing the excessive drain of calcium and phosphorous in- 
volved in pregnancy and lactation 

Glass screens for the transmission of the light radiations curative of 
rickets, K. M. Luce (Jour, lifol. Chem., 71 (1926), No. 1, pp. 187-100). — This is 
a iireiiminary repoit to tin* off(‘ct that rats on a rickets-producing diet, when 
irradiated by sunlight for 6 to 7 hours daily through Corning ghiss filters No. 
GSOB transmitting only 0 5 peu* cent light of wiive length between 300 and 305ju.a, 
received no protection against rickets, while in similar experiments v.ith filters 
Nos. G080A and G986A, transmitting 80 and 77 per cent, respectively, of light 
of wave ienglh ‘SOOup, there was complete iirotection against rickets. 

Vitamins in tlicir relation to medical sui)plies, F. H. Carr {Pharm. Jour, 
and Pharni. [London], 4 scr., OS (1920), No. 320 pp. 720-734). — A concise 
summary of present knowledge concerning vitamins A, B, C, D, and E. includ- 
ing their distribution in nature, the most generally used methods for their 
detcrinination, their physical and chemical jiroiKudies, and theories concerning 
their function. 

A preliminary study of factors influencing calcification jirocesses in the 
rabbit, M. Mellanby and E. M. KrixicK (Biochem. Jour., 20 (1926), No. 5, 
pp. 902-926, pis. 3, fig'i. 7 ). — This paper deals chiefly with the use of the rabbit 
as an experimental animal for studying calcification processes. After trial 
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of a number of experimental diets, the one adopted as the most satisfactory 
for securing a moderate rate of growth and at the same lime poor calcification 
consisted of 4 parts of oats to 1 of bran, with 1.5 per cent calcium carbonate 
fed ad libitum and 6 cc. of decitrated lemon juice daily for each animal. 
Of 22 rabbits fed this diet, 10 developed definite rickets within 7 weeks and 2 
osteoporosis, while 1 remained well with normal bones and teeth. In the 
authors’ opinion the effect of rate of growth upon calcification is of greater 
importance than the ratio of calcium to phosphorus. 

Various supplements to this basal diet were tested. The rabbits were un- 
able to take as much as 2 cc. daily of cod-liver oil for a prolonged period, 
but with the iinsaponifiable fraction from 1 ec. of oil growth was somewhat 
better than on the basal diet and the general health w^as improved. With 
the same amount of cod-liver oil and 20 gm. or more of cabbage daily there 
was good growth and normal calcification of the teeth and bones. With egg 
yolk, failure of growth and death resulted aftc'r several weeks of improvement 
except when the diet furtlier supplemented with cabbage. Of the other 
materials tested, green grass, especially summer grass, was effective, dandelion 
leaves fairly so, and cabbage ineffective without cod-liver oil. Of the root 
vegetables tested, s\vedes and carrots gave rather variable results, while turnips 
had no antiracdiitic effect The rabbits responded as other animals to irra- 
diation or 10 the use of irradiated foods. 

The use of national foods in treating diabetic pc'Jtients of foreign birth, 
F. Steun and J. Keyner (Jour. Autcr. Mod. yl-s'^joc., HH (J921), Ko. 5, p/>. 576- 
S22 ). — From the authors’ exjierience as dietitians at the food clinic of the Boston 
Dispensary, suggestions are given fur the adaptation of diabetic diets to racial 
food habits. Two sets of typical American, .Tcwish, Italian, and Armenian 
diabetic menus are given, including a low toleranci^ diet furnishing approxi- 
mately 75 gm of carbohydrate, 70 of protein, and IMO gm of fat, with a total 
of 1,750 calories, and the Joslin mainteiiance diet furnisliing IHJ) gm <)f (arlx)- 
hydraie, 84 of i>rotein, and 1H5 gm. of fat, with a total of 2,187 (‘alories 

Specific practical applications of the adapt ativm of general principk's to wididy 
differing racial food habits are given for the priiicijial I’roujis of foods, together 
with suggestions for the task of teaching foreign jiatients, many of whom can 
not read, bow to measure their foods. In the scliemo vlikdi lias been found to 
work most satisfactorily a lump of sugar weighing aigiroximately 5 gm. is 
used as the unit for the amount of carbohydrate in a 100-gm portion of a 5 
per cent vegetable, and other food quantities are demonstrated in multiples of 
this unit. 

TEXTILES AND CLOTHING 

Tiie viscosity of cuprammonium solutions of cotton cellulose, F. C. Hahn 
and H. Bradshaw (Indus, and Engln. Chem., ]8 (J920), No. 72, pp. d259, 1260, 
figs. 3 ). — In viscosity studies made with solutions derived from a representative 
series of differtmt grades of linters and from four distinct samples of long 
staple cotton, the figures for the linters samples exceeded those for the long 
staple cotton. There also seemed to be a progressive rise in viscosity from 
low grade second cut to high grade mill run liiitei s, and then a drop to first 
cut linters and a further drop to long staple cotton. 

The steeping process.— I, The constituents of cotton soluble in water or 
dUuto mineral acids and the effect of tlieir removal on subsequent scour- 
ing, R. G. Fargher, L. R. Hart, and M. E. Probert (Brit. Cotton Indus. Re- 
search Assoc., Shirley Inst. Mem., 5 (1926), No. 21, pp. 257-278) .—The invest!- 
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gatlon reported dealt with the amount of material in cottons of different origin 
which dissolves in water or in dilute mineral acids ; its reducing, nitrogenous, 
and mineral constituents ; and the effect of its removal on subsequent scouring. 
The effects of dilute sulfuric acid on gray and scoured yarns were compared to 
ascertain the applicability of the copper number determination as a measure of 
tendering during a gray sour. Typical enzyme preparations used in the de- 
bizing of cotton goods were examined for their effects on the constituents of 
tbe cotton itself. 

The effect of humidity on cotton yarn: The strength and extensibility 
of sized and unsized warp yarns in equilibrium with steady atmospheric 
conditions, F. T. Peirce ami H. ,1. Stephenson {Jour. Tc.riile Jnst., J7 (1926). 
No. 12, pp. T6Jf5-T660, figs 6 ). — Material including warp yarns, spun to a twist 
factor about 3.8, 4 about 33’s count, 1 r>0’s count, 2 being also pure sized and 2 
heavy sized, representative of common trade products and spanning a wide 
range of quality, was tested at humidities from dryness to saturation for single 
thread breaking load and extension and for ballistic work of rupture. The 
data obtained appear to have yielded considerable information on the nature 
of the influence of humidity aud of sizing on the yarn properties. 

The moisture relations of cotton. — VI, The absorption of water by cotton 
mercerised wdth and without tension, A. K. Frquhakt (Hiit. Votton Indus. 

search Assoc., Shirley Inst. Mem.. 5 (1926), N^o. 24, pp. 303-320, fi(j^. 2; also 
in Jour. Textile Inst., 18 (1927). No. 2, pp. T5l)-T12, figs. 2 ). — The present 
research on yarns luercenzed with and without tension has coulirmed previous 
findings with loose cotton (E. S. R., 54, p 93) in that the curves showing the 
relation between the hygroscopicity of mercerized cotton and the concentration 
of the mercerizing solution resomlded those representing the swelling of cotton 
fibers in solutions of stxlium hydroxide. The changes in the absorptive capacity 
of cotton caused by mercerization were foiind to be very similar for all cotton 
varieties examined. The ap.plied tension acts in opposition to tbe swelling 
force, so that the absorptive capacity of cotton merceiized with tension is con- 
''ideraldy less than that of cotton mercerized loose. 

Mildew in cotton goods. — IV, Antiseptics and tlie growth of mould fungi 
on sizing and ffnishiiig materials, L. PT IMohris (lint Cotton Indus Research 
Assoc., Shirley Inst. Mem., 5 {1926), Ro, 23, pp. 321-349, pi. 1, figs. 17 ). — A pre- 
liminary account is given of the progress of inquii’y toward the prevention of 
mildew’ growth in manufactured cotton goods by Hie use of mitiseptics. The 
proiierties of an antiseptic that are essential to satisfactory use in sizing and 
finishing are chiefly lacks of color, odor, danger to the operative, or of action 
upon the size, cloth, or machinery. The necessity is emphasized of cimsiderlng 
a number of sixicies lu determining the eflicicncy of an antiseptic. The action 
of some antiseptics varies wTtli the acidity of the medium, some being more and 
others less effective in fermented than fresh flour 

Winter damage of wet wash, h. 11. Allyn (Starch rooin Laundry Jour., 33 
(1926), No. 11, pp. 132, 134, '?)• — Winter damage, usually met with 

between December and April and more prevalent in middle and eastern United 
States than in other sections of the country, is found only in cotton goods, and 
shirts appear to suffer most from this cause. Bacterial infection seems to 
be the principal source, and laundrymen troubled with this type of damage are 
urged to leave the wet wash slightly acid rather than neutral or alkaline. 

Overall shrinkage (Starchroom Laundry Jour., 34 (1927), No. 1, pp. 90, 92, 
^4^ fig. 1 ). — Tests were made on overalls and overall materials to determine tbe 
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shrinkage under various conditions of temperature, “strength” (amount of 
alkalinity in the detergent ) of washing powders, and methods of laundering. 

The shrinkage of overalls seemed to be indei)endent of the detergent used. 
Boiling water did not cause more shrinkage than water of 120*^ F. The average 
loss in tensile strength appeared to vary slightly with the detergent used, yet 
not with the temperature. Excessive pounding due to low water in the wash- 
wheel did not cause an increase in shrinkage. Ninety-one per cent of the 
shrinkage occurred in the first wash. Overalls shrunk as much when washed 
by a home method as when washed in a commercial laundry. 

The chlorination of wool, J. B. Spkakman and A. 0. Goodings (Jour. Textile 
Inst, 17 {1926), No. 12, pp. T607-T611/. pi. 1, figs. ^).— The cause of unslirink- 
abilily of wool and the amounts of chlorine needed to produce this condition 
were studied at the University of Leeds. 

The reduction of shrinkage obtained by chlorination of wool seemed due to 
the formation of a jelly layer between the unatlaeked cortex and the cuticle 
of wool by the consecutive actions of chlorine and soap or soda. The bad 
wearing projierties of unshrinkable wool are attributed to the ease with which 
the Jelly layer and its surrounding scales are removable by friction. A process, 
applicable only to dyed goods, has been devised for shrinking and hardening 
the jelly layer to the unattacked part of the cortex jind thereby improving 
the wearing prop<n-ties of the wool. Absolute unshrinkabUity api)ears to be 
attainable under particular conditions, the limiting factor in this respect being 
the difficulty of insuring even ciilorinaton of all fibers, osi)ecially where yarns 
are coiicenud, on account of the preferential absorption of chlorine by the 
outside fibers. 

Difficulties in handling rnyon, G. H. Johnson {Htarchrooni Laundry Jotir., 
Si (1927), No. 2, pp. 102, 10 Jf, 106). — The research department of the Lauiulry- 
owners’ National Association found that the damages to rayon most frequently 
met with in the laundry include loss of luster after the first washing due to 
removal of soluble sizing or mechanical finish, dissolving or disttpi)earance of 
rayon fibers when laundered the first time, shrinkage troubles, distortion of the 
design caused by employment of a loose weav(‘, poor laundering qualities, dam- 
ages due to misuse, and tears from faulty handling in the laundry. 

The finishing of textile fabrics, K. Bkax/mont, rev. by A. Vicwdall {London: 
Scott, Greenwood tC* Son; New York: D. Von Nostrand Co., 1926, 2. enl. cd., rev , 
pp. XV+S68, figs. 188). — In'its successive chapters this book deals with woolen, 
worsted, and union fabrics; processes of finishing and their effects; materials 
used for cloth souring ; scouring machines and the process of scouring ; theory 
of felting-milling agents, fiber and yarn structure, fabric structure, and com- 
pound fabrics; fulling and milling machinery; drying processes and machinery; 
raising and its application to different types of fabrics; raising processes and 
machinery ; cutting machinery ; setting and lustering processes and machinery ; 
miscellanoons proc*esses and machinery; and methods of finishing. 

Census of dyes and other synthetic organic chemicals, 11 ) 25 , T. O. Mar- 
vin ET al. {U. S. Tariff Comn., Tariff Inform. Ser. No. Si {1926), pp. IX+^2i, 
figs. 3). — “ This ropoi’t is a survey of the domestic dye and synthetic organic 
chemical industry in 1925. It presents the results of a special investigation 
made by the U. S. Tariff Commission with respect to the production in the 
United States of coal-tar dyes and synthetic organic chemicals, both of coal-tar 
and of noncoal-tar origin. It includes a detailed tabulation of coal-tar dyes 
imported into the United States and official statistics of imports and exports 
of coal-tar dyes by the large consuming and producing nations of the world. 
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There is also inclutled a chapter on the cost of dye in representative fabrics 
and garments.” 

Rabbit skins for fur, D. M. Green (t/. S. Dept. Agr., Farmers' Buh 1519 
(19^7), pp. figs. 7). —Directions are given for killing and skinning rabbits 

and for handling the skins from the time the pelt is removed until it reaches 
the raw fur market. For those who wish to prepare the skins for home use, 
directions are given for tanning the skins by the salt-acid and salt-alum 
processes. It is emphasized, however, that home tanned skins do not compare 
favorably with the commercially tanned skins. A list of 57 different trade 
names applied to rabbit and hare pelts after they have been prepared for 
fur manufacturing purposes indicates the extensive use of rabbit fur under 
different names. It is estimated that more than 100,000,000 rabbit skins are 
utilized annually in the United States, about 98 per cent of which, valued at 
approximately $25,000,000, are imported from Australia, New Zealand, Belgium, 
France, and other foreign countries. 

Score cards for judging clothing selection and construction, R. O’Brien, 
CAMPiiEf h, and ]\i. A. Davis (U. f>. Dept. Agr„ Misc. Circ, 90 (1927) ^ pp. 
II +18 ). — These score cards have been compiled by the Bureau of Home Eco- 
nomics from a study of cards submitted by various State clothing specialists. 
Wliile issued for the special purpose of funiishing uniform standards in 
clothing contests, they should also serve as useful guides for the construction 
and selection of (Nothing. Several references on the construction, design, and 
oconomics of clotliing and on textile fabrics are included. 

Historic costume: A chronicle of faslifoii in western Europe, 1400— 
1700, F M Keily and R. Sciiavaue (New York: Charles f^irihner's Hons, 
1927. pp. pis, 68, figs J.VJ ). — This history of costume design in the field 

of fa^^hionable civil apparel of both men and women covers the years 1490 to 
1700, or, roughly sin^aking, from the time of transatlantic exploration to the 
1^’rench R(‘v<»liVion (\)nsiderahle attention is i>aid to headgear and footgear 
and to changing inodes of dressing the hair. The !)ook is illustrated by repro- 
ductions, soriK' in color, of jmintiiigs of the period, supplomonleil ]>y .sketches 
of details of the costumes. Selected costumes of the six periods covered are 
illu.strated further by patterns drawn to scale. An annotated bibliography jis 
appended. 

HOME MANAGEMENT AND EQUIPMENT 

The use of time by farm women, I. Z. Crawford {hhilio Hta Bui. llfi 
(192'!), pp Uj, ftps. Jf). — A survey of the present Uvse of time by 49 Idaho farm 
and 32 to\vn Iiome maker,- uas made by having each report on a special blank 
her activities in 5 minute units throughout a period of 7 davs The percent- 
ages of time spent on tlie several activities were, respectively, fexai 15.3 and 
13.2, house 10.1 and 8 4, clothing 7 7 and 7.0, family 3.1 and 4.5, management 
1.1 and 1.7, sleep and rest 30 and 37.9, self 31 and 3.8, leisure 10 8 and 21.8, 
other work 5.8 and 0.1, and miseellanoous 1,0 and 1.0. Sixty-three of the 81 
prq^erred the work of home making to any other work. Of the town women 
28 had rnniiing water in the house and 24 used baker’s bread entirely, as 
compared with 19 and 14, respectively, of the farm women. Thirty-five of the 
farm women had hand-run washing machines. A smaller percentage of the 
town women had washing machines, but practically all wore run by electricity. 

Farmhouse kitchen arrangement from the standiioint of household man- 
agement, G. Gray (Agr. Ftigin., 8 (1927), Ao. 1, pp. 11, 12, fig. 1). — Tlds is a 
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contribution from the Nebraska Experiment Station which was presented at 
the meeting of the American Society of Agricultural Engineers at Lake Tahoe, 
Calif., In June, 1926. It Is based largely on a study of nearly 400 rural 
Nebraska kitchens. 

The results of this study indicated that architects and builders should pay 
greater attention to storage space and illumination, as well as to the arrange- 
ment of equipment. More than half of the kitchens studied did not have enough 
storage space, most of them being short of room for staples and cleaning sup- 
plies. More than half of them did not have adequate artificial illumination, and 
only a little over half received .suflacient daylight. 

The domestic oil burner, A. H. Senneb {U, S. Dept. Agr., Dept. Oirc. 405 
(1927) f pp. 50 y figs. 23). — On the basis of the results of tests of a number of oil 
burners of different design, an attempt is made to give the information neces- 
sary for the home owner to select an oil burner. 

The results indicate that oil burners are well suited to the requirnienls of 
many home owners on account of their convenience and ease of heat control if 
the prospective purchaser is willing to pay the cost of the change and possibly 
an Increased operating cost. It is stated that several types of burners now 
on the market afford good combustion of oil fuels, and the tests indicate that 
there is no material difference in the efficiency of the better makes. Any 
burner which will burn the fuel without giving off soot or smoke and does 
not require a great excess of air is considered as satisfactory with regard to 
combustion. It is stated further that if the present plant when burning coal 
does not give sufficient heat very probably an oil burner will not improve this 
condition. In general warm air heaters are less suited to oil burner installa- 
tions than are hot water or alearn plants. 

Touching up tJie old furniture, M. M. Milleb (Ky. Agr. Col. Ext. Circ. 199 
(1926), pp. 12). — Practical information on the retouching and relinishing of old 
furniture is presented. 

MISCELLANEOUS 

Sixth Annual Keport; [of Georgia Coa.stal Plain Station J, 1?)25, S. H 

Stabb ((Jeorgia Coastal Plain Hta. Pul. 6 {Jli26), pp. 57. figs. I(?).“~This contains 
the organization list and a report of the director on lh(' work of the .na'ion. 
Th'' experimental work i‘ei)orte(l is for tlie mo.sl part abstracted e;^e^^'lH'r(' in 
tills issue. 

Thirty-seventh Annual Keport of the Kentucky Agricultural K\p(n imeat 
Station for the year 11)24, Part II (Kcniucky t^ta. Rpt. 192i. pt .i, pp. 

[2], figs. 42). — This contains reprints of liulletins 252-206 and of 
Circulars 32-64, all of which have been previously noted. 

Report of Northwest Experiment Station, Crookstoii, 1925, C. G. Selvio 
ET AL. (Minnesota Pta., Crookston Subsia. Rpt. 1925, pp. 84, fgs. 4)> — The experi- 
mental work reported is for the most part abstracted elsewhere in this issue 

Report of West Central Experiment Station, Morris, 1925, P. E. Miller 
(Minnesota Sta., Morris Substa, Rpt. 1925, pp. 40). — The experimental work 
reported is for the most part abstracted elsewhere in tliis issue. * 

Annual Report of [Porto Rico Insular Station, 1925], F. A. L6pez 
DomInouez et AL. (Porto Rwo Dept. Agr. and Labor Sla. Ann. Rpt., 1925, 
pp. 140 , fig. 1; also Spanish ed., pp. 141 , fig. 1). — This contains the organization 
list, a report of the director for the fiscal year ended June 30. 1925, and de- 
partmental reports, the cxporimcntal feature.^ of which are for the most part 
abstracted elsewhere in this issue. 
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Thirty-ninth Annual Report of the South Carolina Experiment Station, 
[1036J, PL VV. Barke (South Carolina Si a. Rpt. 1926, pp. S(>, figfi. SO ). — This 
contains the organization list, a financial statement for tlie fiscal year ended 
June 30, 192G, and a report of the work of the station during the year. The 
experimental features reported are for the most part abstracted elsewhere in 
tills issue. 

Annual Report of [South Dakota Station, 19S5], J. AV. Wilson et al. 
(South Dakota Sta,. Rpt. 1923. pp. 38, fi(j. 1 ) — This contains a report by the 
director on the work of the station, a financial statcmeut for the fiscal year 
ended June 30, 1025, and departmental reports. The exiierimental work 
recorded is for the most part abstracted elsewhere in this issue. 

Report of the director [of the Utah Station] for the 18-month period 
from January 1, 19225, to June 30, 1930, W. Peterson et al. (XJlah Sia. 
BuL 198 (1926), pp. 72 ). — This eontums the organization list and a report on 
the work and publications of the station during the 18-month period ended 
June 30, 192G. The exijeriinental work reported is for the most part abstracted 
elsewhere in this issue. 

Thirty-ninth Annual Report [of the Vermont Station, 1930], J. L. Hills 
(Vetmont Sta. Bui. 260 (l!t26), pp. 13 ). — This report contains the organization 
list, a financial statement for the fiscal year ended June 30, 1920, and a report 
of the director on tlie work of the station. The experimental wTirk reported is 
for the most part abstracted elsewhere in this issue. 

Thirty-sixth Annual Report [of Washington College Station], 1936, 
E. C. Johnson et ai., (Washington Col Sia. Bui 208 (1296), pp. 76, figs. -}). — 
This contains the organization list, a report on the work of the station, and a 
financial statement for the fiscal year ended June 30, 1926. The experimental 
w'ork reported is for the most part abstracted elsewTiere in this issue. 

Thirty-sixth Annual Report of [Wyoming Station, 1920], J. A. Hill 
(Wyoming Sta. Rpt. 1926, pp. 133-186 ). — This contains the organization list, a 
financial statement for the fiscal year ended June 30, 1026, a report of the 
director on the w’ork of the station, and meteorological observations by F. E. 
Hepner (see p 507). The experimental work reported is for the most part 
alsstracted elsewhere in this issue. 
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Michigan College and Station. — The winter radio program, operating from 
January 10 to April 29, included 320 lectures given by 124 members of the 
staff and representing 20 departments. The 32 courses were divided between 
agriculture, home economics, science, liberal arts, and engineering. The agri- 
cultural courses included poultry husbandry, forestry, production of quality 
dairy products, soils, fertilizers and manures, much farming, soil prei)aration 
and fertilization for sjuing and summer crops, feeds and feeding, farm crops, 
horticulture, power and its applications, farm exi)losives, and landscai)e im- 
provement of the farm home grounds. 

The estimated attendance at Farmers' Wet^k, January 31 to February 4, was 
7,000. The group conferences, including breeders’ associations, press asso- 
ciations, and various crop promotion meetings, were larger than in any previous 
year. 

Dr. Edward I). Devereux has been appoinlc'd assistant professor of bac- 
terl(4ogy and research worker in the station. 

Missouri University. — The degree of doctor of agriculture was recently con- 
ferred on Dean F. B. Mumford by the University of Nebraska in recognition 
of his services to agriculture and agricultural research. 

Cornell University. — Attendance at the twentieth annual Farmers’ Week 
reached a total of 5,000 registrants, over 1,000 more than in any previous year. 

Ohio State University. — The new animal husbandry building has now been 
occupied. It is a combined administration, teaching, and laboratory build- 
ing, With a meat cutting laboratory, a judging arena seating 750 persons, and 
two livestock classrooms, 

The departments of animal husbandry and rural economics, coo])eratlng 
with the New York Central Lines and various local and national agencies, 
operated a meat production and marketing train tlirongh l(i counties in 
northwestern OIno from February 14 to 25. The train included three exhibit 
and demonstration cars, one of pens of livo'-to'ck, a second of refrigerated 
meats, and the third for lecture purposes and motion pictures The total 
attendance is estimated at over 5,000 persons. 

Washingtou College, — An attempt to raise the tuition fee frcnn $10 to $25 a 
semester has been defeated by the State Legislature. 

Wisconsin University and Station. — Forty-six representatives of the various 
service bureaus of the public utility companies of the State attended the 
three-day course on tree trimming work, with special reference to roadside 
plantings. At the conclusion of the course, the entire group signed a petition 
for the continuation and expansion of the work the ensuing year and asked 
that its opportunities be extended to park boards and commiss oners. 

The average number of farm visits made annually by Wisconsin county 
agents increased in the last decade from 381 in 1010 to 587 in 1926. The 
average number of office calls per year increased in the same period from 1,477 
to 1,744. The county agents also used the press much more than ever before, 
prepar’ng almost six times as many articles per man as 10 years ago. 
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The wintci'’s toll of the ever dwlndlirif*; niiinher of surviving 
pioneers in the promotion of education and research in agriculture 
and related lines in tliis country has been unusually heavy. Since 
the beginning of 1927 at least live men and women widely known 
for their sei*vices in developing their respective fields have passed 
away. Tlu'oe of these — Dr. Erwin F. Smitli, Dr. Frederick B. 
I\)wer, and ^fiss Caroline L. Hunt — had been associated for many 
years with the Federal Dejiartment of Agricultui‘e. The remaining 
pair, Drs. Charles E, Mai'shall of Massachusetts and Thomas Forsyth 
Hunt of California, had l)een ])ractically throughout their entire 
careers actively identified with the agricultui‘al colleges and experi- 
ment stations. In their several sj)ecialties of plant pathology, phyto- 
cluanistry, home (‘(‘onomics, microbiology, and agricultural educa- 
<ion, each of the fi\'e had served long and contributed much. 

The death of Dr. Erwin F. KSmith occurred April 6, 1927, a few 
days' sickness ending a scientific career of over 40 years sj)ent en- 
tirely in the service of the Federal Department of Agriculture, 
(iraduating fi*om the University of Michigan in 1886 when 32 years 
of age. Dr. Smith was immediately apjminted an assistant in my- 
cology in the Department and eventually was given charge of the 
lal)orat()ry of jilant pathology of the Bureau of Plant Industry. It 
was his fortune to be associated with the De|)artment almost from 
the very beginning of its actiAuties in this field and from a time 
Avhen little Avoi*k Avas being done anyAvhere in the United States on 
the economic side of plant pathology. In the Avords of a recent bio- 
graphical note in the Offina! lieconl of the Department, ^Mie and his 
associates blazed the trail for this new science, furnishing the initial 
impetus for nation-Avide ])hytopathological research with such ability 
and dynamic! energy that to-day tliis branch of science exceeds in the 
number of its Avorkers any other branch of botanical endeaAmr in this 
counti\y.” 

Much of his early work dealt Avith ])each yellows, one of the most 
balBing problems of ph 3 dopathology. He studied this troublesome 
disease for about 5 jT^irs, clearing away much of the prevailing un- 
certainty regarding its cause and development through laboratory 
studies and com])rehensiA^e and extensive field experimentation. 

COl 
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From 1888 to 1891 he published a number of papers summarizing his 
findings, and as these constituted the first comprehensive descrip- 
tion and discussion of the disease they attracted wide attention among 
investigators and practical fruit growers. He differentiated and 
named the southern contagious peach rosette as distinct from peach 
yellows but belonging to its general tv[)e, and lie established the 
practicability of the control of yellows by the eradication from 
orchards of diseased trees. 

A later and more immediately fruitful stud}?^ was his work on 
Fusarium diseases and the fungus infestations of the soil. Previously 
all members of the form genus Fusarium had been considered to be 
pure sapi'ophytes, and liis studies conseciuently opened up a new 
vista of plant parasitism. He also discovered that the Fusarium 
spores ai‘e capable of retaining their virulence for several years in the 
soil, with the result tliat the bi'oeding of resistant strains of suscep- 
tible crops was successfully undertaken. 

In 1898 Dr. Smith enteied upon a study of bacterial di.seases of 
plants, one consocjiience of which was the develojmu^nt of the modern 
science of plant bacteriology. In 1905 he issued the first volume of a 
monograph entitled Bacteria in Itelation to Plant Diseases, followed 
by a second volume in 1911 and a third volume in 19M, wdiile his text- 
book in 1920 entitled An Introduction to Bacterial Diseases of Plants 
brought the subject into concrete pedagogical form. 

No complete account of Dr. Smith’s accomplishments can be here 
attemi)ted, but reference must be made to the i)hase of his research 
with wdiich his name is most gen(‘rally associated — his WT)rk on crown 
gall and its rescunblence to cancer in men and animals. His findings 
of numerous analogies betwT'.en the tumors of plants and animals 
attracted world-wdde attention and led to mimeroiis honors at home 
and abroad, including the presidency of the American Society for 
Cancer Kesearch in 1924 and election to the National Academy of 
Sciences. He had previously served as president of the Society of 
Plant Morphology and Physiology in 1902, Section G of the Ameri- 
can Association for the Advancement of Science and the Society 
of American Bacteriologists in 190G, the Botanical Society of 
America in 1910, and the American Phytopathological Society in 
1916, and had received the degrees of doctors of science and laws 
from the University of Michigan and that of laws from the Uni- 
versity of Wisconsin. 

Dr. Smith Avas a prolific writer, a survey of his publications indi- 
cating no fewer than 16T titles, exclusive of many reviews, and many 
of his works were of outstanding irnportanc(‘. Most of his papers 
w^erc published by the Department of Agriculture, but he Avas also a 
frequent contributor to outside journals. One of his final addresses 
was given at the International Congress of Plant Sciences at Cornell 
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UniverBity last August on the subject of Fifty Years of Phytopath- 
ology. I'liis was notable not only as an epitome of the striking 
scientific accomplishments of the half century, but also as revealing 
inevitably the large part which Dr. Smith himself had played in 
developing the field by his personal service and the inspiration of 
his leadership. 

The career of Dr. Frederick B. Power, senior cliemist in charge 
of the phytochemical investigations of the Department, paralleled 
that of Dr. Smith in several interesting particulars. Both were 
born in JSTew York State, Dr. Power in 1853 and Dr. Smith in 1854, 
and to both was ac^corded the opi)ortunity of active service substan- 
tially to tlie end. Both were resourceful and productive investi- 
gators and both were indefatigable writers of much literary ability. 
Explorers alike of little-known byways of science, both found fame 
and their best -known ojiportunity for service when their trails un- 
expectedly led to a common interest in diseases threatening mankind. 

Unlike Dr. Smith, mu(h of Dr. Power’s life was spent abroad. In 
1880 he received the degree of doctor of philosophy from the Uni- 
versity of Strassburg. Returning to this country he was for 3 
years in charge of the chemical laboratory of his Alma Mater, the 
Philadelpliia College of Pliarmacy, resigning to organize the School 
of Pharmacy at the University of Wisconsin, and for 4 years he was 
engaged in commercial work. In 11)00, however, he was appointed 
director of the Wellcome Chemical Laboratories of London and con- 
tinued in thnt position for M years. From 1010 until his death, 
which occurred March 20, 1027, he was in charge of the phyto- 
cliemical laboratory of the Bureau of Chemistry. 

Dr. l\)wer tlius looked back u|)on an experience of over 50 years. 
Most of this time he devoted t(» a study of the chemical constituents 
of phmts. As Dr. Alsberg, a formei' chief of the Bui'cau of Chem- 
istry, has well said, OTily those Avho have tliemselves ciiltiviited 
this field know how difficult, how time consuming, how patience 
taxing is such work.” A measure of his success is seen in the fact 
that lie was the author of 129 scientific jiupers, and that liis last 
year had been spent in the preparation of wliat was to be an exhaus- 
tive monogra ph, covering the whole tield of phytochemistry and 
which would have summarized his many notable contributions. 

Outstanding among his acc()m])lishmonts in ])opular interest was 
his study of the chemical constituents of chaulmoogra oil and his 
determination of the structural fortnulas of chaulmoogric and hydro- 
carpic acids. Chaulmoogra oil has long been known to be of value 
for the treatment of leprosy, but it remained for Dr. Power by his 
work on the constituents of the chaulmoogra seeds and the con- 
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stitution of chaulmoogra acid to lay tlie foundation on which rests 
the present-day treatment of leprosy whicli has been so encouraging. 

The decade of his connection with the Department of Agriculture 
was devoted largely to research on the odorous i)rinciples of the 
apple, peach, and grape. Not long befoi'e his death, he completed a 
study of the ordorous and nonvolatile constituents of the cotton 
plant, isolating a number of odorous principles whi(*h it is thought 
may be utilized by entomologists and others in the i)rei)aration of 
baits for combating the boll weevil. Not the least valuable of his 
services, however, was his relations witli his associates. To quote 
Dr. Alsberg again, 'Mie soon became one of the strongc‘st influences 
in the bureau for fostering that sound scholarship and research 
spirit, which, under pressure for immediate and practical results, so 
easily iierishes in industrial and research organizations.'' 

The value of Dr. Power’s work was widely recognized, and he was 
the recipient of many honors, including the degree of doctor of 
laws by the I'niversity of Wisconsin, the granting of several gold 
medals abroad, and election as a fellow of the Chemical Society of 
London and as a member of the National Academy of Sciences, the 
last-named a distinction said to have been shared only with Dr. 
Smith and one other member of the Department. Yet as Dr. Browne, 
the present chief of the Bureau of Chemistry, lias said, notwith- 
standing the great eminence which he had attained in the fields of 
pharmacy and chemistry. Dr. Power was exceedingly modest in man- 
ner and show^ed a strong dislike of the exaggerated publicity wdiich 
is sometimes given to scientific investigations. ... In the fields of 
pharmacy and phytochemistry the results of his w^ork will long re- 
main as outstanding accomj)lishments of the present era of chemistry. 
The w^orld of science is much poorer witli his jiassing. There is 
no one left to take his place.” 

The death of Miss Caroline L. Hunt on January 27, li)27, removed 
from the ranks of home economics w oikers at the age of 02 years not 
merely one of the iiioneers in this relatively new field but a promi- 
nent member of that small but farseeing group of women under 
wdiose leadership home economics developed from an exposition of 
cooking and sewing into the broader aspects of to-day. Her sound 
educational equipment, her restless energy and entlmsiasm, and her 
characteristic idealism and wide sympathies combined to give her 
a position of influence which was as unique as it was helpful. 

A graduate of Northwestern University in 1888, Miss Hunt later 
carried on graduate work in chemistry both there and at the Uni- 
versity of Chicago. In 1895 and 1896 she collaborated with Miss 
Jane Addams of Hull House in some of the earliest dietary studies 
made in this country, embracing families in the congested district 
of Chicago and undertaken under the auspices of the nutrition inves- 
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tigations of the U. S. Department of Agriculture. The next decade 
she spent in teaching home economics, five years at Lewis Insti- 
tute in Chicago and a like period as professor of home economics 
in the University of Wisconsin. In 1909 she joined the nutrition staff 
of the Department, continuing with this work throughout its admin- 
istration in turn by the Office of Experiment Stations, the States 
Relations Service, and the Run^aii of Home Economics until her 
death. 

Miss Hunt came to the Department as one of the comparatively 
few (‘ollege women of that time who had rec'cived some definite 
(ruining in home economies and tlie sciences related thereto. She 
liad specially studied dietetics and thus supplemented the knowledge 
of the other members of the force engaged in nutrition investigations. 
One specific accomplishment was lier devising of a S5\stem which 
simjditied the former elaborate cahadations of the results of dietary 
studies. 

Her chief work with the Department, and tliat for which she 
became most widely known, was the a{)plication of scientific facts 
about nutrition to everyday food problems. She wrote clearly in 
com])aratively nontechnical language and had unusual ability in 
graphic and pictorial ])resentation of subjects I’elating to food and 
diet. Her work Avas incorj)orated in a number of semii)opular bul- 
letins which had a wide circulation and were particularly useful to 
teachers and students of home economics. Such, for example, were 
the numerous farmers’ bulletins on tlio CH'onomic use of meat and 
other foods in the home and those portraying the group system of 
selecting foods for a balanced menu without definite calculation of 
calories. She was also tlie author of similar hiilletins on good pro- 
portions in the diet, food for young childnm, school lunches, and 
fresh fruits and vegetables in relation to other staple foods. Pub- 
lications of this tyj)e are tioav (piite common, hut A\hen v^he began her 
wudtings the application of the principles of nutrition to practical 
meal jdanning in the home was virtually ])ionoering, and its ac- 
coinjdishment Avas productiA'c of widespread benefit. As a recent 
tribute in the Journal of Home Econonm\^ states, "it is im])ossible 
to estimate tlie influence of her bulletins omthe popular literature of 
nutrition or their share in the progress of health education.” 

Miss Hunt’s activities and influence Avere by no moans restricted, 
however, to matters of food and nutrition. Not the least of her 
Kerviees to her own and later generations was her biography of Mrs. 
Ellen H. Richards, Avhich traced with intimate touch and sympathetic 
insight the history of the whole home economics movement. Such 
a task she was well qualified to perform, for in addition to technical 
knowledge she had broad vision and understanding and a far- 
reaching social pliilosophy. This is illustrated by the following 
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passage from a paper entitled Revaluations, originally prepared in 
1901 and which typifies the dominant motive of her life: “That 
which is necessary for good home making can be determined only 
by holding fast to the highest ideal of home and by having a clear 
understanding of changing social conditions. . . . The final test of 
the teaching of home economics is freedom. If we have unnecessarily 
complicated a single life by perpetuating useless conventions or by 
carrying the values of one age over into the next, just so far have 
we failed. If we have simplified one life and released in it energy 
for its own expression, just so far have we succeeded.” 

The youngest member of the group was Dr. C’hailes E. IMarshall, 
who died very suddenly at Amherst, Mass., on March 20, 1927, in his 
sixty-first year. Although born on an Ohio farm, Dr. Marshall like 
Dr. Smith was a graduate of the University of Michigan, receiving 
the degree of bachelor of philosoirliy in 1895 and that of doctor of 
philosophy in 1902, while like Dr. Power he had also supplemented 
his studies in this country by work abroad, spending considerable 
time in bacteriological laboratories of Copenhagen, Paris, and 
Berlin. After serving for years as instructor in bacteriology and 
hygiene at the University of Michigan he was appointed assistant in 
bacteriology in the Michigan Experiment Station in 1896. Two 
years later he became bacteriologist and in 1902 professor of bac- 
teriology and hygiene in the Michigan Agricultural College, while 
in 1908 he was also made vice director of the Michigan Station. 
In 1912 he resigned to become professor of microbiology in the 
Massachusetts Agricultural (College and dean of its Craduate School, 
and W’as in active service in these capacities at the time of his death. 

Dr. Marshall was the aurthor of many articles on bacteriology and 
microbiology, mostly issued under the auspices of the Michigan Sta- 
tion, but including the well-known college text on Microbiology, 
which appeared in 1911. Ilis own research work was of a high 
order, notably his studies of the associative action of bacteria in milk 
and on a number of animal diseases. It was largely because of his 
high ideals and thoi'ough understanding of research principles and 
methods that he was placed in charge of the scientific work of the 
Michigan Station. For this supervision he was well equipped, both 
by temperament and conviction. A film believer that in individu- 
ality is to be found the very essence of creative work, he none the 
less steadfastly maintained, as at the 1912 meeting of the Association 
of the American Agricultural Colleges and Experiment Stations, 
that “ an organization effected to foster research work requires some- 
one in sympathy with it to push it forward.” He had much to do 
with the outlining and conduct of the early work under the Adams 
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Act^ exerting a strong influence in maintaining high standards and 
otherwise improving the quality of the station work. 

Doubtless the same attributes, together with his sound scholarship 
and special pedagogic training, contributed toward his selection to 
organize the Graduate School at the Massachusetts Agricultural 
College. In this undertaking he had been very successful, converting 
the relatively undeveloped graduate instruction which had been 
offered for about 18 years to a handful of students to an efficient edu- 
cational unit with a greatly enlarged enrollment, an adecjuate and well- 
organized curriculum, and a deserved national reputation. Impor- 
tant as have been his ])ersonal contributions to science, it is perhaps 
through the work of the many students whom he had assisted on 
the pathway to a research career that his ideas and ideals will be 
longest perpetuated. 

The death of Dr. Thomas Forsyth Hunt occurred somewhat un- 
expectedly on April 25, 1927. Dr. Hunt was on shiihoard, nearing 
San Francisco from a trij) to Honolulu, where he had represented 
the University of California at tlie Pan Pacific Conference on 
Education, Keclamation, Rehabilitation, and Recreation. He was in 
liis sixty-sixth year. 

Dr. Hunt was a native of Illinois and received his collegiate train- 
ing entirely at that university, obtaining tlie bachelor’s degree in 
1884 and the master's degree in 1892. The honorary degree of doctor 
of agriculture was conferred upon him in 19()d and that of doctor of 
science by the Michigan Agricultural College in 1907. 

Unlike most of the grou}> herein discussed, Dr. Hunt's experience 
included a wide range of institutions from the East through the 
Middle West to the Pacific coast. Starting his career as an assist- 
ant to the State entomologist of Illinois in 1885, he served in turn 
as assistant in agriculture in the University of Illinois and its experi- 
nieiit station from 1880 to 1891, as professor of agriculture in the 
Pennsylvania State College in 1891-92, and as professor of agricul- 
ture and later dean of the College of Agriculture and Domestic 
Science at Ohio State University from 1890 to 1900. From there lie 
was called to the College of Agricultui*e at Cornell University as pro- 
fessor of agronomy, serving 4 years, and then going back to Penn- 
sylvania as dean of the School of Agriculture and director of the 
station from 1907 to 1912. In the latter year he was made dean 
of the College of Agriculture of the University of California, being 
likewise director of the station till 1917. 

In 1923 he relinquished the duties of dean but continued as dean 
emeritus and also as professor of agriculture. Much of his time since 
that date had been spent on a survey of agricultural conditions in 
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California, A comprehensive report of his findings which he had 
projected was in process of preparation, and it is hoped may be 
brought to completion by others. 

Dr. Hunt’s extended service was noteworthy for his participation 
in a number of pioneer undertakings. While at the Ohio State 
University, as well as subsequently, he did much to popularize the 
cause of agricultural education, and his success in securing the erec- 
tion in 1808 of Townshend Hall, the first of the so-called modern 
agricultural buildings now to be expected as a matter of course on 
every campus, w^as significant of the belated but eventually emphatic 
acceptance of the new form of education. It was also while he w^as 
serving as dean of the Ohio College of Agriculture, and largely 
through his infiuen(‘e, that the first session of the (iraduate School 
of Agriculture, fostered by the Association of American Agricul- 
tural Colleges and Experiment Stations, was held in 1902. 

Dr. Hunt was long a familiar figure at the meetings of the asso- 
ciation. He will be particularly remembered for his service on its 
committee on instruction in agriculture. The subject of methods 
of instruction was one in which he was much interested, and he was 
a vigorous champion of the movement to introduce courses moi’c 
closely related to the farm and farm life than was the prevailing 
trend of the day. He was the author or co-author of numerous texts, 
one of which, Soils and Crops, was issued in 189(). Another early 
work in a little-cultivated field w^as his History of Agriculture and 
Rural Economics, which appeared in 1899. 

While Dr. Hunt’s reputation was largely as a teacher, administra- 
tive officer, and writer, he w^as a firm believer in the need of research 
in the advancement of agriculture and the development of agricul- 
tural instruction, and his periods of service as a station director in 
Pennsylvania and California were years of steady development and 
encouragement. He was quite successful ev,en in the face of dis- 
couraging circumstances in drawing together a large group of re- 
search workers, many of them of national reputation, and in further- 
ing their efforts by securing api)ropriations and otherwise affording 
opportunity and facilities for their work under favorable conditions. 

Dr. Hunt was broadly interested in agriculture as a whole rather 
than in its localized or narrowly specialized forms. He was zealous 
in the upbuilding of the Society for the Promotion of Agricultural 
Science as a means to this end, serving as its president in 1907-1909. 
During the war he was selected as one of the members of the Agri- 
cultural Commission and sent abroad by the Federal Government, 
and in 1920-21 he served as resident delegate of the United States 
to the International Institute of Agriculture at Rome. Presumably 
because of this relationship he was given last December the decora- 
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tion of Cavalier of the Order of the Crown of Italy. This honor, 
it is said, he consistently refused to make public during his lifetime. 
However this may be, it is certain that many other evidences of the 
value of his unique services to the cause of agricultural education 
liave long been apparent to observers of the last half century’s prog- 
ress. His death will be especially mourned in the many institutions 
for who.se u])building he liad .so ardently labored. 

So diverse were the five men and women heie considered in heri- 
tage, environment, and choice of work lliat. they could hardly have 
been expected to po,ssess many relationships in common. Yet like- 
nesses are not hard to find. All W'cre broadly educated, Avith more 
than the usual command of the English language, and most of them 
were firm believers in the efficacy of the written word. All Avere 
earnest advocates of research and the thorough prepaiation ot re- 
■search workers. In a large sens((, all Avere educatoi’s, though their 
contacts Avith the educational Avorld differed Avidely. 

More charactei'istic and more fundamental than any of the.se 
attributes, however, Avas their zeal for the betterment of mankind, 
a zeal so concrete and pei-sonal as to lead one and all into more or 
less unexpected paths for the promotion of the cause. With Dr. 
Hunt, the agronond.st, the road ran quite directly into the domain of 
agricultural educatioji and subse(|uently to explorations in the then 
little-knoAvn realm of agricultural economics and sociology. For 
M i.ss Hunt, also, the new' science of home economics Avas a logical 
selection, but Avith her temjierainent and ideals it was inevitaiile that 
her Avork could not be limited to the affaiis of th(> kitchen but Avould 
embrace the Avhole field of social philosophy. It Avas more than a 
coincidence, how'ever, that the remainder of tlu' group should have 
so applied their respective specialtii's of microbiology, pliytochma- 
i.stry, and phytopathology as to make suh.stanlial contributions to 
the knoAvledge of three serious human diseases- -tuberculosis, leprosy, 
and cancer. Yet Avhile Drs. Marshall, PoAver, and Smith in this Avork 
touched humanity at these points more directly, this phase w'as 
merely typical of the whole dominating motives of their lives. Like- 
w'ise it was no accident that the services of the entire fivi* Avere rec- 
ognized repeatedly by associations of Avorkers in their oAvn and re- 
lated fields, by foreign Gov’ernments, by great uni\'e.rsities, and by 
scientific institutions. As a group their Ua'cs well exemplify the 
spirit of applied science, irrespective of its manifold divisions, of 
contributing the utmost possible service to the world. 
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The composition of milk, I, II, H. T. Chanfield, 1). (J. (Jiuefitiis, and E. 11. 
Ling {Jour, Agr. Sci, [England], 17 {1927), No, 1, pp, 62--93, figs, 13).— Two 
series of analytical investigutknis are reported 

I. Variatiofi in the so7ids-7wt-fat, fat, and protein content of coic/a milk, and 
their relationship. — Over 700 mixed milks from 15 herds were examined during 
3925-26 for percentages of fat, solids-nol -fat, and protein. The herds were 
selected to include the greatest variation jKissible in size of herd, climate, soil 
types, and general management. The report includes frequency distributions, 
standard deviations, mean percentages with probable errors, and correlation 
tables and graphs for the three constituents determined. Certain seasonal 
variations of some ratios are discussed. 

II. Variation in the percentage of mineral constiivenfs in cow's milk, and 
their relationship with the soli ds-not- fat and protein content. — Determinations 
were made of total ash, soluble ash, insoluble ash, lime, and phosidioric acid 
in 670 mixed milks from 15 herds. Frequency distributions, standard devia- 
tions, mean and probable error of mean are reported for eaeh eonstituent named. 
Correlations of these constituents with solids-not-fat and with protein are shown 
in.tables and curves. Total ash was found to fall with solids-not-fat until low 
values of the latter constituimt were reached, when the ash apiK^ared to rls4\ 
Soluble ash rises, insoluble ash falls, with failing solids-not-fat; and lime and 
phosphoric acid fall with nonfalty solids. Seasonal variations were noted. 

A study of the proteolytic action of certain speeilie organisms on milk 
proteins in milk and synthetic butter, G. Sfitzer, 10. II. I^ari nr, and W. F. 
Ei»ple {Jour, Dairy Sci., 10 {1927), No. 1, pp. 15-32). — In experiments reported 
from the Indiana Experiment Station, sterile skim milk samples were inocu- 
lated in pure culture with 13 species of microorganisms and incubated at from 
20 to 21" C. Analyses were made eaeh 15 days for ammonia, for nitrogen not 
precipitated by pLiosphotungstic acid, and for nitrogen not precipitated in a 
saturated solution of zinc sulfate. The synthetic butter experiments were made 
by sterilizing 50-gm. lots of skim milk, inoculating with the specific organism 
to be studied, and adding to each 100 gm. of sterilized buttorfat, the mixtures 
being rendered homogeneous by shaking. Synthetic butters were held at room 
temperature and at from 0 to 4". Analyses of these two series were made each 
15 days and each 30 days, respectively. 

In 45 days the various organisms produced ammonia increases in milk of 
from 0.06 to more than 25 i>er cent ; the nitrogen not precipitated by phospho* 
tungstic acid showed Increases of from 0.18 to 50 per cent; and peptone in- 
creases were from 0.56 to nearly 21 per cent. In the butter experiments, after 
120 days at 0 to 4", the ammonia increases ranged from 0.17 to 1.16 i)er cent, the 
nonprecipitated nitrogen from 0.17 to 20.8 per cent, and the peptone from 1.72 
to over 25 per cent. Held at room temperature for 60 days, the synthetic butters 
showed, with the various organisms, ammonia Increases of from 0.50 to 2.14 per 
610 
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cent, nonprecipltated nitrogen Increases of from 6.15 to 18.75 per cent, and pep- 
tone increases of from 0.08 to 18.66 per cent. 

The effect of heating on the hydrogen-ion concentration and on the 
titratable acidity of milk, K. O. Whittier and A. G. Benton {Jour, Dairy 8fci., 
y (1926) f No. 5, pp. 461-4^8, figs. g). — ^The effect on H-ion concentration and on 
the titratable acidity of milks produced by heating them continuously at 95 and 
at 100° C. for from 14 to 16 hours was studied. The H-ion concentration in- 
creases continuously after an initial drop attributed to loss of carbon dioxide 
from the milk. The titratable acidity rises somewhat mon* sharply than the 
ll-ion concentration. During coagulation the rate of change of H-ion concentra- 
tion is considerably lessened, due to buffer readjustments which can not yet be 
explained. At the same time there is apparently some adsorption of the acid by 
the curd. The amount of acid production is dependent upon both time and 
temperature of heating. 

Variations in the susceptibility of the fat in dry whole milks to oxidation 
wdien stored at various temperatures and in various atmospheres, G. E. 
Holm, P. A. Wkight, and G. It. Greenuank (Jour. Dairy Sci., 10 (1927), No. 1, 
pp. 33 -40, figs. 4)’ — Free acid catalyzes the oxidation of the fat. The initial 
change appears to be favored by certain enzymes which are largely removed by 
clarification, llosults with dry whole milks of low and of relatively high 
moisture content indicate that free moisture has a retarding effect on oxidation, 
confirming the former observation of Giwn!)ank and Holm (E. S. R., 52, p. 10). 
A small amount of free moisture is, therefore, necessary to optimum keeping 
(piality. Since powdor^s vary in wat(»r adsorption cnjiacities, each ix>wder would 
hav(‘ its <>wn (Optimum For spray powdcTs of good solubility an optimum 
moisturi' {‘ontent of b(‘tw(>en 2 and 3 i)er <‘ent has been found. Plots of induc- 
tion p€U‘iod against time of storage are given to indicate the effect of storage 
time, storage temperature, and imusture content uixai susceptibility to oxidation. 

Results of i»reliiniiiai‘y experini<'uts upon the effect of separating, or 
clarifying, and pasteurizing of a milk upon the keeiiiiig quality of its milk 
powder, G. E. Hoi.m, G. R. Gukknuank, and E. F. Deysher (Jour. Dairy Set, 9 
(1926), No. 6, pp. 512-316, ftg^. 2). — Preliminary results of a study in continua- 
tion of that previously noted (E. S, R., 54, p. 711) indicate that the kc'eping 
(piality of whole milk powders can be materially improved by clarification of 
the milk, preferably as soon as possible after it is drawn. Higher pasteuriza- 
tion temperatures than are ordinarily us<xi (63° C. for 30 minutes) also seem 
desirable, but too high a pasteurization (emr>erature appears to render the fat 
more readily oxidizable. Pl(»ts of induction iieriod against time of storage are 
given to show the effects of clarification and of varying temperatures of 
I>asteurization on th(? resist niiee to oxidation of the fat of milks after drying. 

Sweetened condensed milk, V, VI, F. E. llifE (Jour. Dairy 9 (1926), 
Nos. 3, pp. 293-305; 5, pp. 459 -468). — In continuation of experiments previously 
noted (E. S. R., 55, p. 013), rancidity is defined in part 5 as a flavor resem- 
bling that of butyric acid. Rancid commercial condensed milks show’ed a high 
titratable acidity, increasing with tlie degree of rancidity. The viscosity also 
increased, some of the samples becoming solid. However, this is not to be 
confused with bacterial thickening (E. S. 11., 51, i> 380). The i)eroxidase test 
was usually iK)sltive. Two general forms of experiment were used: (1) Small 
scale manufacture in an exjKU'imenlal vacuum pan ; (2) addition of raw milk or 
other substances to factory-made condensed milks. 

Rancidity Is apparently due to a lipase contained in the raw milk. The 
admission of a little raw milk into the i>an while a batch of milk was being 
condensed Invariably caused rancidity. As little as 0.75 tier cent of raw milk 
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added to normal condensed milk had the same effect. The lipase present in 
an addition of 0.2 per cent of commercial pancreatin was also effective. The 
lipatic activity of raw milk was destroyed by momentary heating to 150* F., but 
in the presence of 35 per cent of sucrose higher temperatures were required. 
The bacteria of the raw milks productive of rancidity, together with other 
bacteria and many molds, wore tested for capacity to produce rancidity, with 
negative results. Excessive heat before or during the condensation, the use of 
neutralized sour milk, the freezing of the milk, the addition of oxidation and 
hydrolysis products of fat, and the addition of iron, copiier, tin, zinc, and hypo- 
chlorous acid salts were all eliminated as causes of rancidity, and lipase appears 
to be the sole cause. 

Factory control methods for preventing rancidity arc suggested. 

Tallowiness in condensed milk, taken up in part G, results from an atmos- 
pheric oxidation in the (*on(ainer (usually catalyzed by small amounts of cop- 
per) of the Imtterfat of the milk. Iron is a much feebler catalyst in the 
reaction and is not of j>ractical imiKU'tance, and tin api)ears to l)e without effect. 
Tallowiness increases with the coiqier content, much more air space being 
necessary to produce the flavor when the copi>cu* (*ontent is low. 

The time of holding the milk in open pasteurizers, holding tanks, and hot 
wells should he as short as is practicable. Coiiikt equipment should he 
eliminated wherever possihh*. C-opiier apparatus that has not been used for 
some time should he cleaned with esijccial care, since milk di-^soIv(*s copper 
mneli more readily trom an oxidized than from a bright copiRU' surfat^e. As 
HI tie as 2.5 mg of copper per kilogram of condensed milk, addwl as hictatt*, 
lu'oduced distinct tallowir!(*ss in 70 days in samples having some air space over 
the milk and held in cold storage. The addition of clean, bright cop)>er strips 
had the same effc'ct of distinct tallowiness in 70 days, fairly strong tallowiness 
in 100 days. 

Peroxidase as a factor in butter deterioration, L. S. P.vi .mku and IM. IM, 
Mtlleu (Jimr. Dairy , 9 (/92(>), No. 3, pp. 272-275 ). —In experiments at the 
Minnesota Iflxi>erimeiit Station, peroxidase conc(*ntrated from horse-radish roots 
according to tie* nudliod of Willstiittcr was added to cr(‘ain which had been 
rendered free Irom enzymes by heating to determine whether the presence of 
jxu'oxidase is in itself delrirnental to tin* keejung (luality (>f butter. The butter 
made from the cream Avas packed in 1-pint glass jars having glass tops, rubber 
seals, and metal clamp>s. Asei>lic conditions Avore maintained as far as iK»ssihle 
throughout, all utensils, jars, etc., being feteriliziMl. One-half of each lot of 
butter was stored at room ternijerature and the other half at 0* (k The exam- 
ination included a study of the organic and amino acids in the aqiUHms phase 
of the butter, peroxidase tests on the aqueous phase of the butter, the Kreis test 
on the buttorfat, and a determination of the amount of oxidized fatty acids in 
the fat. The g(‘iK‘ral (piality of the ston'd samples Avas also noted. 

It was concluded that i>eroxidase in itself is not a factor in the deteriora- 
tion of stored butter. The improved keeping quality of butter made from cream 
pasteurizefl at a high temt>erature appeared to l>e due to the elimination of 
deteriorative agencies otluT than peroxidase. 

liactose solubility and lactose crystal formation. — 1, Lactose solubility, 
O. F, IIuNziKEB and B. H. Nisren {Jour. Dairy ISci., i) (1920) ^ No. 5, pp, 517- 
587 ). — The colloids in milk do not appear to have any material influence on the 
solubility of lactose or the form of the lactose crystals. The presence of 
sucrose diminishes the solubility of lactose semewhat, this effect being very 
slight in sucrose solutions below 14 per cent, and affects the form of the crystals. 
Lactose .solubility was determined by direct observation of the saturation 
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point, by determinations of total solids, and by gravimetric determinations 
according to Fehling’s metbod with Munson and Walker’s tables. Close agree- 
ment with Hudson' was obtained with respect to the solubility of lactose 
in water. 

A biochemical study of the insoluble pectic substances in vegetables, 
a M. OoNBAD {Amer. Jour, Bot., IS {1926), No. 9, pp. 5S1-547, figs. 5),— The 
nomenclature and definition of pectic substances is confused. The three in- 
soluble pectic substances considered in this paper, from the Maryland Experi- 
ment Station, are designated protoi)ectin, i)ectic acid, and insoluble pectates, 
pectin being defined, in accordance with Fellenberg’s results,* as a more or less 
methylated pec.*tic acid, the solubility increasing with the number of carboxyl 
groups methylated. 

Carrf‘’s method* for protopectin in apples was studied with respect both to 
concentration of acid and to time and temperature of lieating, for the ])urpose 
of adapting the method to various vegetable materials. Hydrochloric acid from 
n/30 to n/50, heated with the tissues for 1 hour, gave the best results. These 
conditions apply to vegetable materials containing only protopectin. The pectin 
resulting from this hydrolysis of protojwtin was converted into calcinm pc»ctate 
and weighed according to the Carr<:‘ and Haynes method (K. S. R., 47, p. 610). 
Difficulties in filtration due tt> starch, to proteins, and in onions to a substance 
apparently soluble in alcohol were encountered. Malt solutions and diastase 
could not be used for removing starch, as they destroyed the pectin, hut ptyaliu 
(saliva) was efTective. In the (’ase of iK)tatoes, the protein was estimated by 
the ICjeldald method and its weight dt'ducted from that of calcium jicctate 
pr(>cipitatod. 

Materials containing jK^ctic acid as 's\ell as protoi>ectin did not yield all their 
pectic substances when handled according to the above method. A combined 
iiKdhod in which protojK'ctin and j^ectie acid were determined together was, 
therefore, devised, the protopectin being hydredyzed with n/ 30 hydrochloric acid 
as before, while* tlu* pe'ctic acid was dissolved by adding ammonia citrate up to 
1 j)er cent to the neutralized hydrolyzate and again boiling for 30 minutes. It 
was found that iH*ctic acid may be formed in drying the samples. This was 
prevented by boiling the sll(*od material in 05 iku’ cent alcohol and sub'^equently 
<1 Tying at 80^* V. 

Protopectin, pectin, and ])ectic acid were determined in a variety of plant 
tissues. The two former substances were found in all tlie tissues studied, but 
free i>eetic acid was found only in radishes. 

The solidification point of food fats f trails, title], T Mkyer {Zlschr. 
linicrfinch. Lehcusmtl., 52 (1926), No. 6, pp. 461-465, fiijs. Tlie soUditicatlon 
jHiint determination is liable to error in that the solidification is often only a 
< rystallizalion of an insoluble fat fraction from a still liquid iiortioii, in which 
lK>int the author confirms Rahn.* The drop and subsetpieiit rise of the tenqK^ra- 
ture is not coini>{irable with that occurring in a freezing point d(‘termination 
and will only give consistent r(3sults if all the conditions of every determination 
are strictly the same. Good results were obtained with the fats of the 
margarine industry by Mohr’s method. The greatest discrci>anc.v found was 
±0,2“ 0., the average being leas than ±0.1“. The solidification curves of 
various fats are characteri.stic. Good margarines have solidification curves 
similar to those of hutterfata. 

//our. Amer. Chem. Soc., 26 (1004), No. 9, pp, 1065-3 082. 

® Mitt. LobcuBiutl. Untersuch. u. Hyg., Schweiz. Gsndhtsiimt., 5 (11)14), No 4. pp 
225-256. 

•Blochem. .Tour., 16 (1922), No. 5. pp. 704-712. 

^Milohw. Forsch., 1 (1923), No. 1, pp. 15-20 
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Th« determination of sodium, potassium, and chlorine in foodstuffs, 
A. I>. Httsband and W. Godoen (Analyst, 52 (1927), No, 611, pp. 7^75).— 
Kramer's method for sodium and potassium in blood (E. S. R., 42, p, 506) was 
modified for the determination of sodium and potassium in foodstuffs to avoid 
the inclusion of ma??nesium and of phosphates in weighing the mixed potassium 
and sodium salts. The modified procedure was carried out as follows : 

'‘A suitable quantity of the material is ashed at a low temperature, and the 
ash is twice extracted with hot n hydrochloric acid (about 100 cc. in all being 
used). The residue is wa.shed with hot water, and the filtrate and washings 
are made up to 200 cc. Of this extract, 100 cc. are heated to boiling, and 5 ce. 
of a 10 j)er cent solution of barium chloride are added. The mixture is evai>o- 
rated to about 25 cc., and then, while liot, made alkaline with strong nnimonia 
and allowed to cool. When cold, the preeijatate is filtered off and washed with 
2 i}er cent ammonia. The filtrate and washings are evaporated just to dr^"- 
ness in a 250-cc. beaker. To it, when cold, IK) to 35 cc. of alcoholic ammonium 
carbonate solution are added, and the whole is vigorously stirred for about 5 
minutes. The contents of the l)eaker are transferred a 100-cc. liask and the 
beaker rinsed with more alcoholic ammonium carbonate solution. After 
thorough shaking, the solution is made up to the mark with the reagent. The 
mixture is allowed to stand at least 2 hours, preferably overnight, and then 
filtered into a dry flask. Fifty cc. of the filtrate are evaporated to dryness in 
a w^eighed vitreosil basin, and the cold residue treated wdth 5 ce. of rc^distilled 
sulfuric acid. The excess of acid is evaporated off on a sand bath, and the residue 
is Jieated over a naked flame until quite dry. During this stag(‘ it is advisable 
to scatter on to the residue a little jww^dered ammonium carbonate, which 
facilitates the removal of the last traces of sulfuric acid.. The dish is then 
heated in the muffle at a bright nnl heat for 10 minutes, cooled, and weighed. 
From this weight of mixed sulfates and the i)er(‘entagc ol* potassium the per- 
centage of sodium can be calculated.” 

The potassium may be satisfactorily determined volumetrically, by means of 
cobaltinitrite. 

Chlorine is extremely likely to be lost in ashing the sample. Treating the 
sample with from 10 to 25 i>er cent of its w^eight of calcium oxide, mixing to a 
paste with water, and ashing the mixture at a hm temijcrature greatly reduces 
the loss. The Official method gave very low^ results. These findings confirm 
those of Weilzel (E. S. R., 46, p, 311). 

Testing wheat for protein with a recoin mimded inetliod for making the 
test, D. A. Coleman, H. C. Feltx)w^8, and H. B. Dixon (U. 8 . Dept, Ayr. Bui , 
1460 (1926), pp, 32, figs. 3 ). — The growing importance of crude protein in the 
valuation of wheat is noted. At present hard red spring and hard red winter 
wheats are marketed on a protein basis. 

Current methods for the i)rotein test were subjected to collaborative study 
at experimental, mill, commercial, and grain testing laboratories in the ajntral 
Northwest and Southwest. A minimum difference between duplicates of 0.58 
per cent was found, the maximum difference l)eing 1.22 iier cent. An exhaustive 
laboratory study was made of many of the outstanding methods. A direction 
for a standard method is given, including detailed notes on sampling, removing 
dockage, dividing and grinding the sample, preparing reagents, and selecting 
apparatus, digesting, and distilling. 

Great care is needed to prevent loss of moisture from samples. Not less than 
30 gm. should lie ground. The Gunning method is ns economical as any Jf 
optimum heat conditions are provided, but the Kjeldahl is the only method by 
which wheat samples are completely oxidized in less than an hour at all Inteusi- 
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of heat testixl, YeUow and red oxides of mercury arc o<juivalent, 0.5 gm. 
giving best results; mercuric sulfate gives slightly lower results. Copper sul- 
fate is of little value at low intensities of heat. Ten gin. of either sodium or 
IK>tassiuin sulfate gave satisfactory results with 20 cc. of sulfuric acid. The 
caking of sodium sulfate can be prevented by using 60 per cent potassium sul- 
fate with 40 per cent sodium sulfate. Electric heat is to be preferred. The 
slightly higher results obtained with 2 gin. samples do not warrant the extra 
digestion time required. Traps and blank determinations are important. At 
least 150 cc. of distillate should be collected in acid capable of holding the 
amm<»nia e(iuival('nt to from 55 to 70 mg. otf nitrogen for samples of from 1 to 
2 gm. Sulfuric and hydrochloric acids are equally good for receiving the 
ammonia. Contrary to s<ane statements in the literature, boric acid solution 
does not hold ammonia quantitatively at temix^ratures of 40° C. and above. 

The examination of mixtures of coconut oil and palm kernel oil. — The 
determination of butter tat in margarine, C. D. Elsdon and P. Smith (Ana- 
lynt, 52 {J927), No. GIJ, /q>. (tS~6(j ). — Tables for determining butterfat in mar- 
garines from the Polenske and the Kirschner values and for calculating coconut 
and palm kernel oils from the Keicliert and Polenske values are given. 

A comment by II. I). Richmond on the limitations of the method indicates 
tliat when e(K*onut oil and palm kernel oil ‘‘exist in the same mixture and 
the ixrcentage of coeonut oil is well under 50 per cent, an approximate idea of 
the relative proportions of the Iw’o oils can be deduced within about 15 or 20 
l>er cent either way.” 

A rapid method for the sorting of butters and niargariiie.s, C. H. Manusy 
{Analysi, 52 (1927), No. Gil, pp. 67-72, figs. 2 ). — The following procedure is 
substituled for the Reichert method: 

“Five gm. of the tiltered fat are saixmitied w’ith 20 cc. of glycerol soda 
solution (made by mixing 000 cc. of juire glycerol wdth 100 cc. of a 50 pcT cent 
aqueous solid bm of sodium hydroxide) and the soap dissolved in 100 cc. of 
boiled distilled w'aler. Into the cooled solution 4 droi>s of 0.5 per cent methyl 
orange solution are introduced and sulfuric acid (25 i)er cent by volume) added 
Jrom a buretie until the solution is faintly pink. The total volume of the 
solid lou and ]>recipitate(i fatty acids is taken and 1(K) cc. tiltered off, nearly 
neutralized w’ltli 10 cent sodium Iiydroxide solution, and the mailralization 
completed with x/lO sodium hydr<»xide solution. In this way the sulfuric acid 
is neutralized, leaving only tlie soluble fatty acid, w'hich is tlieu titrated with 
n/10 sodium hydroxide, after the addition of 0 5 cc. of 0.5 iier cent phenol- 
phthalein soluticui The number of cubic centimeters of n/10 .sodium hydroxide 
solution taken, less Ui<‘ number required for a blank, is represented as the M 
value. 

“The blank is cavrjcd out upon 20 cc. of glycerol stxla solution dissolved in 
100 cc. of distilled water (iree from carbon dioxide). In measuring the glycerol 
soda solution, 20 cc. are poured into a 25-cc. cylinder, and after the hulk has 
been trafisferred to the ihu)., 4 drops are allowed to enter, after wTiich the 
cylinder is removed. In this \vay a reasonably uniform quantity is used In 
each case.” 

The neutral lilt rate may be used for a determination of the Kirschner value. 
The method can nol claim the accuracy of the Polenske pro<‘oss, hut it can he 
used advantageously for margarines, in wiiich the probability of a butterfat 
content in excess of 10 per cent is extremely small. The presence of boric acid 
was not found to interfere. 

A Babcock-Oerber methodl lor determiuiiig the percentage of fat in ice 
cream, H. 0. Moore and P, A. Morse (Jour. Dairy Kci., 9 (1926), No. 3, pp. 



616 


kxperiment station bbcobd 


[VoL 50 


ITsiiif^ Bab 0 (X‘k test bottles, the Troy-Fucoiim niodiflcation of the 
Gerber method for butterfat was compared experimentally with the Mojouwier 
and the Troy-Fuooma methods, atid foiiiul to be rpiicker, simpler, and more 
accurate than the Troy-Fucoma method. It is recommended for fac tory con- 
trol, but for more accurate work the Mojonnier method is prefcuTed. A slight 
mfwlitication of the method of Fisher and Walts (E. S. It., 5:1, p. 800) was found 
superior tc» the Troy Fucoma method in aecuracT. 

METEOEOLOGY 

Popular long-raii{?e weather forecasts, C. J. P. Cave (Nature [London], 
119 (1921), No, 2981 PP‘ 52-55, figa, The 50-day rainfall forecasts prepared 
by Lord Dunboyne and published in the liOiuion Daily Mail are discussed and 
certain tests of thedr reliability are applied, from which it is concluded that 

the forecasts, even for one \ve(‘k ahead, have not any success ” and are no 
better than “purely fortuitous predictions.” It is stateil that no account of the 
methods used in prc'paring the forecasts has been published. 

Popular long-range weather forecasts, K. P. Butier and C. J. P. Cave 
(Nature [London], 119 (1927), No. 2987, pp. 16^-167, figs. ;2).— Tlie question of 
acc uracy of the for(‘casts referred to above is further discussed. 

Meteorological observations at the Massachusetts Agricultural Plxperi* 
nient Station, J. K. Ostrander and W. II. Parkin (ManHochusetiH fita. Mel. 
BuU. 457-Ji58 (1927), pp. 4 each). — The usual summaries and notes are given 
of observations at Amherst, Mass., during .Tannary and February, 1P:27. 

Oklahoma cliniagraphs and biotic regions, A. O. Wekse (Okla. Acad Kcc. 
Proc. [Okla. Unir.], 5 (1925), pp. 91-95, figs. S). — Cliinagraphs. or more accu- 
rately, as tlie author claims, hythergraph.s, iK)rtrayiug graphically the climatic 
rhythm to which the biota of a given region is adjusted, wire made “for ail 
Weather Bureau stations in the State for which records covering 15 years or 
more were available,” and an attempt i‘< made “to divide the area into climatic 
regions as indicated by the climagraph ty])es.” There was found to he a close 
agreement between the map so constructed and tlie various vegetation maps 
which have been published. It is .suggested that “further studies .should take 
into account not only averages hut critical years, which have a very great 
influence in delimiting the distribution of si)ecies at or near the borders of their 
range.” 

A preliminary division of Oklahoma into major and minor provinces 
on the basis of rainfall adequacy, C. J. Botxingkr (Okla. Acad. 8ei. Pmc. 
[Okla. UnivA, 5 (1925), pp. 119-128, fig. 1). — The paramount importance of 
rainfall In Oklahoma agriculture is indicated, other climatic elements being 
generally favorable but failing of full efficiency “ because ther<> is not a corre- 
sponding abundance of soil moisture to meet the requirements of growing plants.” 
On the basis of rainfall during the 10 years 1011-1920, the State is divided into 
three major divisions as regards rainfall, namely, liumid, semihumid, and seml- 
arld. These major divisions, “ based on the frequency of occurrence of months 
between February and Novembe^r with an amount of rainfall which it Is 
believed will give adequate moisture for the average crop growing on the 
average soil,” are subdivided into “districts based on the iK^rcentages of mouths 
rated ‘adequate’ during spring and early summer, March to June, inclusive, 
which is, with the possible exception of the ‘Panhandle,’ the chief period of 
crop growth in Oklahoma.” The iiercentages of months having adequate rain- 
fall during the 10-year period were, for the different districts, as follows: 
Humid, 62.5 ; semihumid, 37.5 to C2.5 ; semiarid, less than 87.5, 
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Aerological code, 1926 (t/. 8. DepL Agr.y Weather Bur,, 1926, pp, 22, 
fig, 1). — Tliis i8 the revised code for transmission ot* free-air observations, effec- 
tive January 1, 1927. 

sons— FEETILIZERS 

Soil characteristics: A field and laboratory jjiiide, 1*. Emerson (New York 
and London: MoOraw-JliU Book Co., J92o, pp. X-{-222, ph. 2, figs. 7).— Tlii» 
manual contains chapters on a general study of soils, soil physics, soil fertility, 
and soil inieruhiology. 

A study of soil types in relation to utilization and inaiiagenient, W. W. 

Wicni {Jour. Amer. Boc. Agron., 18 (t926), Xo. 12, pp. 1061-1015, fig 1). — In a 
contribiUion from the IJ. S. I). A. Iluretin of Soils the rcMiUs of a field survey 
covering six counties in north -central Indiana are rerwrted. This survey was 
made for the primary purpose of studying the relation of soil tyix^s to crop 
production. 

The facts collected showed that when the dominant soils within the area 
surveyed are classified according to the natural characteristics observed within 
their profiles, such soils corresixaul to tlie soils to which tlie farmers have 
given recognition (1) in local descriptive names, (2) in their soil marmgemeiit 
practices, (3) in (heir estimates of average yields per acre, and (4) in their 
estimates of relative land values as huM'd on their farming (‘XiHodemces. 

Soil survey of (Ireeiie County, Alabama, .1. E. Sruoim kt al. {U. 8. Depl. 
Agr., Adv. Sheets Field Oper. Bur. Soils, 1922, pp. Ill -{-251- 299, fig. 1. map 1), — 
This survey, made in cooiieration with the Alabama Deparlnnmt of Agricultim' 
and Industri(‘s, deals with an area of 412.S00 acres situated in western Alabama 
and included in the geological division of the Gulf Coastal Plain. The eleva- 
tion is from 100 to 400 ft. above sea level. The surface features consist of 
fiat stream hottcmis and t(*rraces, undulating prairie, and gently rolling to hilly 
land ill the northern part. Upland drainage is good, but that of the stream 
bottoms is iM)(»r. 

The two main soil groups noted are prairies or limestone lands, esiXH'ially 
adapted to alfalfa, grasses, and clovers, and rolling uplands with light sandy 
surface soils over reddish yellow to r€*d subsoils, princiiwilly utilized for cotton, 
truc'king, and fruit growing. The calcareous first and second bottom soils are 
suited to grasses and corn and are among the most productive soils of the 
county. Tlie areas under the various soils are classified into 4 tyiies in 14 
series, the Ruston and Cahaba fine sandy loams leading in iiroixirtionate area 
covered, with 15.1 and S.tl per cent, resi>ectivcly. Fine sandy loams constKute 
the most freiiuently represented soil tyiie found in (he survey. 

Soil survey of Gibson County, Indiana, T. M. BnsiiNEix et at.. {V. S 
Dept. Agr., Adv. Sheets Field Oper. Bur. Soils, 1922, pp. IV -\~ 11 59 -12 16, pi. t, 
figs. 2, map 1), — This report is presented in two jiarts: 

I. ISoll surv(^], T. M. Buslniell and W. E. Tharp (pp. 1159 1201). — A survey 
made in cooiieration wdth tlie Indiana Exiierimeut Station, of an area of 
316,800 acres of the “Wahash Lowland Region,” in the southwest corner of 
Indiana is described. About one-fourth of the area is bottom laud, with a 
smaller proportion of glacial-lake and outwash plains, the remainder consisting 
of gently to steeply rolling, well-drained uplands, from 400 to 650 ft. above sea 
level. The bottoms are somewhat subject to overflow and are i>oorly drained. 

The soils may be grouped according to conditions of development as ( 1 ) well 
drained, (2) water saturated, (3) alternately saturated and aerated, and (4) 
alluvial. Areas of 7 soil types in 24 series are tabulated and mapiied, the 
largest areas being those of Gibson and Tilsit silt loams, which constitute 16.9 
and 11.8 per cent, respectively, of the total area surveyed. 



618 


EXPERIMENT STATION REOORD 


[Vol. 50 


II. The managmwni of OilMSon County soils, A. T. Wlancko and S. B. Conner 
(|)p. 1203-1216). — The soils of the county are jjroi 4 )ed according to tlieir needs 
as indicated by chemical composition, physical properties, and drainage condi- 
tions, with indications as to proper treatment of the soils of each of the groups. 

Soil survey of Coleman County, Texas, H. W. Hawkbb et al. (17. S. 
Dept. Agr., Adv. Sheets Field Oper. Bur. Soils, /!J22, pp. II I -ir 12 17-1250, fig. 1, 
map 1). — This survey, made in cooperation with the Texas Experiment Station, 
deals with an area of about 800,000 acres situated at about the geographic 
center of the Stale. The original upland, undoubtedly nearly level with a slight 
east and southeast slope, has been largely removed by erosion. The present 
surface consists of a series of low ridge.s and plateau-like areas, with broad 
terraces and valleys. The average surface level of both terraces and uplands 
rises toward the west and north we.st. The elevation varies from 1,400 to 2,250 
ft. above sea level. The mean annual rainfall is 27.8 in. 

The soils are of 3 main clas.ses: Hosulnal, outwash or terrace plain, and recent 
alluvial or flr.st bottom soils. Silty clay loam, clay loam, and clay soils pre- 
dominate. Including rough stony land, 6 tyfjes of 10 series are mapped, of 
which Abilene clay and Valera stony clay cover, respectively, 42.8 and 27.4 
per cent of the area. The Abilene soils are productive, and, with a rainfall 
well distributed during the growing season, give good yields of c‘roi>s adapted 
to the region. 

Minnesota glacial soil studies, II, III (Soil Sei.. 23 {1927), Vo. i, pp. 57-80, 
figs. 6). — ^Two further contributions from the University of Minnesota are pre- 
sented (E. S. 11., 45, p. 19). 

II. The forest floor on the laic Wisconsin drift, F. J. Alway and P. M. 
Harmer. — ^I'he forest floor was sampled in 9 virgin or nearly virgin Minnesota 
woods, 6 being remnants of the original southeastern deciduous forest and 3 
being in the northern coniferou.s forest. 

The weight per acre vras found to vary from 13 to 97 tons and the content 
of nitrogen from 1.47 to 189 i>er cent and of volatile matter from 52 to 81 per 
cent. The nitrogen in the volatile matter varied from 2.02 to 2.99 jxt cent, the 
organic carbon from 31 to 39 i>er cent, and the ratio of organic carbon to nitro- 
gen from 18 to 24 per cent. The .samples showed little or no acidity, carried 
about 0.3 per cent phosphoric acid, and had moisture equivalents of from 97 
to 120. 

A comparison of the weight i>er acre (»f nitrogen in the forest floor with that 
in the underlying 6 in. of soil showed the one extreme to be in a hard maple 
wood, in which the floor carried only one-sixth as much as the surface soil, 
and the other in a spruce-balsam-birch forest, in which the floor carried more 
than three times as much nitrogen as the surface G in. of soil. 

III. Density of the surface foot in forest and prairie on the late Wisconsin 
drift, P. M. Ilarmer. — The density of the soil in place was determined in the 
four 3-in. section.s of the surface foot of 12 Minnesota virgin fields developed on 
the till plains of the Des Moines lol>e of the late Wisconsin drift. 8ix of these 
fields were in the deciduous forest and 0 on the oixm prairie. In the surface 
section the density of the soil was much the same in prairie and forest, but 
below that it increased gradually in the former and rapidly in the latter, being 
one-third higher in the lower two sections of the forest soil. 

On the permeability of clay soils, J. Witvn {Intcrnatl. Rev. Sci. and 
Pract. Agr. [Romei, n. ser., 4 (1926), No, 3, pp. 554-588, figs. 17).— Studies con- 
ducted at the Department of Agriculture in Latvia are reported. 

Great fluctuations were observed in the permeability of soils, and the 
mechanical composition of the soil was .found to offer only a small clue. The 
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fluctuations were greater in sandy soils than in loam and clay soils, and greater 
in the loam soils as the content of fine particles not capable of sedimentation in 
three weeks increased* Permeability fluctuations were small in those soils 
which contained few particles of this size. 

The permeability of marl loam soil was considerably reduced by distilled 
water, and acid soils and neutral humus were made completely imiiermeable 
after a few months. Soils wore more permeable to water containing carbon 
dioxide, and the permeability of marl loam was considerably increased. The 
effect was not so noticeable in acid soils. 

The permeability of soils for a 0.02 n solution of calcium bicarbonate was 
quite different from the permeability for water saturated with carbon dioxide. 
This solution passed through marl loam quite readily if it c(»ntained no podsol 
formations. It did not pass readily through acid i>odsol soil but passed through 
the subsoil of the ix>dsol. Large differences in the i>erineability for this solu- 
tion wore also observed in the clay loams, and this was very greatly influenced 
by the absorbed sodium content of the soil. The permeability of clay loam 
with a high content of absorbed sodium was very small for the bicarbonate 
solution, but there was an imi>rov(‘ment on partial removal of the sodium 
content. 

The permeability of soils for gypsum was similar to that for calcium bicar- 
bonate except in the case of marl loam containing podsol and clay loam con- 
taining considerable quantities of a])sorl)od sodium. Solutions containing both 
calcium sulfate and calcium bicarbonate increased the i)ermeability of very acid 
clay loam soil. 

The i)ornicability of neutral soils was considerably increased by calcium 
hydroxide, and the effect of this treatment remained for several months. The 
permeability of very acid soils was quickly reduced by this treatment, which 
was followed in a short time by almost complete impermeability. Sodium bicar- 
bonate solution even in very weak concentrations considerably reduced the 
permeability of soils, and if the soils contained no calcium carbonate the finest 
constituents were leached out to a considerable extent. The influence of 
sodium bicarbonate was found to be greatest in clay soils, even in the lowest 
concentration used. 

Even very dilute solutions of ammonia decreased the permeability of soils, 
especially marl loams and clays. The degree of dispersion of marl loams was 
increased by very diluie ammonia .solutions, and the decomposition of the 
calcium carbonate content was reduced. 

Treatise on sedimentation, W. H. Twenhofel (Baltimore: Williams d 
Wilkms Oo.^ J92(), pp. A pis. du, figs. Uf ). — This hook contains chapters 

on sources and production of sediments; the transportation, deposition, diagen- 
esis, and litlutication of sediments; important conditions modifying sedi- 
mentary processes; sediments and organism.s; products of sedimentation; 
structures, textures, and colors of sediments; environments or realms of sedi- 
mentation ; and field and laboratory studies of sediments. 

Aluminum hydroxide and the “ freezing up ” of alkali soils during 
reclamation, W. T. MoGeokge, J, F. Breazeale, and P. S. Burgess (Science, 

(1926), No. 1664i pp. 504, 505). — In a contribution from the Arizona Experi- 
ment Station it is reiwrted that the so-called freezing up phenomenon of alkali 
Boils during the reclamation process is due to the precipitation of colloidal 
aluminum hydroxide within the washed soil complex simultaneously with the 
almost complete dispersion of the clay fraction, as the alkalinity is progressively 
reduced below pH 9.5 to 10. Where black alkali soils are being reclaimed by 
leaching the freezing up occurs as soon as the excessive alkalinity is reduced 
to the precipitation point of aluminum hydroxide. 
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It has been found that if jmre aluminum hydroxide is allowed to become per- 
fectly dry it loses many of its colloidal properties, which can not be fully 
restored by wetting or by pulverizing. It was shown that if a black alkali soil 
is leached witli pure water until it becomes impermeable and Is then dried 
out and cultivated, it takes water much more readily. 

A <*ontri button to the study of interrelations betw^een the temperature 
of the soil and of the atmosphere and a new type of thermometer for 
such study, A. Smith (Soil ScL, Ao. d, pp. 4^7-457, /ifs. S ). — In 

studies conducted at the University of Wisconsin air temperatures taken at 
heights varying; from 0 to GO in. above the soil surface were higher during the 
day in cropi>ed areas, such as sugar beets and corn, than in uncropped areas. 
With a crop such as hemp, where there was a heavy stand, lower temperatures 
were obtained during the day at the C- and 12-iii. heights and higher temi>era- 
tures at the 3G- and GO-iii. heights, as compared witli adjoining uncropped areas. 
The night air temi>eratures taken immediately preceding sunrise, when the 
atmosphere was calm, were higher iu the cropi)cd than in the uncropi>ed areas. 
The greatest diffei’ences weri* found in the hemp. Inversions of temi)erature 
wore grentost over the uncropped plats. 

lly the use of an enlarged bulb thermometer the temi)crature of the surface 
soil was found to he lover than that of the air in contact with it just before 
sunrise on calm nights. Mineral soils where tlie drainage conditions were good 
showed differences as high as 4.55°, whereas on poorly drained areas, such as 
peat soils, tlie temperature of the surface was seldom more than 1.5® cooler 
than the air in contact with it. During calm weather the tenii)erature of the 
air in contact with the soil was found to be higher by the use of the copper 
bulb as well as by tlic edectric resistan(*e thermometer. 

On the origin and nature of the soil organic matter or soil humus ” — 
V, The rOle of microorganisms in the formation of “ humus ” in the soil, 
S. A. Waksman (Soil Sri, 22 (J926), Ao. 6*, pp. This is the fifth 

con tri hut ion to the subject by the Now Jersey Exi^erimeiit Stations (E. S. R., 
5G, p. 421). 

It was found that by the use of dilute sodium hydroxide the soil organic 
matter can be separated into four distimd groiii>s (1) the lairt insoluble in 
dilute alkali even under i)ressure, (2) the i>art soluble in alkali and precipi- 
tated by an excess of hot hydr(Khluric acid, (3) the part soluble in alkali and 
ill acid hut precipitated at a definite isoelectric point, namely, at pH 4.8 to 5, 
and (4) the i>art made soluble in water as a result of treatment of the soil with 
alkali. The third fraction may he absent in peat soils but it is present 
abundantly in mineral soils, consisting of from 50 to 70 iier c‘ent of aluminum 
and other bases and from 25 to 40 per cent of organic matter. The i>resence 
and absence of (his fraction allows a differentiation between peat and mineral 
soils. The second fraction, equivalent to the so-called humic acids, is practically 
free from ash and contains from 2 to 4 per cent of nitrogen. 

When organic inattei* is added to the soil the various sugars, starches, hemi- 
eelluloses, celluloses, and proteins are rapidly decomposed. The lignins, and 
to a lesser extent the fats and waxes, resist decomposition under anaerobic 
conditions, as In peat soils, and are slowly decomposed under aerobic conditions 
by certain groups of organisms. 

Pure or mixed cultures of soil fungi and bacteria rapidly attack the various 
constituents of the natural organic materials added to the soli, converting a 
part of the carbon into microbial protoplasm. A definite amount of nitrogen is 
thereby assimilated and changed from an inorganic Into an organic form or 
from plant proteins into microbial protoplasm. A part of this protoplasm gives 
all the I'eactions characteristic of humus and is rather rich in nitrogen. 
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The sell humus is a result of the accumulation of suhstaiicetj of plant origin, 
on the one hand, largely the lignins and to some extent the fats and waxes and 
I)erhai>s certain nitrogenous substances, and on the other hand nitrogenous 
sul>staiK‘es ^synthesis5ed by microorganisms. 

On the degree of humification of the dead covering of forest soils, 
A. Nemec {Internatl. Rev. Set. and Pract. Agr. IRotne], n. aer., 4 (1926), No. S, 
pp. 000-60S). — Studies conducted by the Ministry of Agriculture of Czecho- 
slovakia are briefly reported which showed that the proportion of humified 
matter contained in organic matter increases in the humus of spruce, Scots june, 
and pedunculate oak, with decreasing acidity of the vegetable mold. The 
strongly acid layers (d the dead covering under close growing conifers and 
pedunculate oak produced pract i(*ally no nitric nitrogen. The layers of hnmns 
in broad leafed forests wer(^ found to show generally a very considerable degre<‘ 
of humification and a high intensity of nitrification. The acid humus of conifers 
exi>osed to the action of sunlight was more easily rendered soluble than that in 
the dense shade of standing trees. In high forests ot Scots pine the favorable 
influence of tlu* beech undergrowth was indieatt'd b.v the greater degree of humi- 
tication of the siipertieial layer of humus. 

The function of organic matter in the soil, C. E. Thorne (Jour. Amcr. 
S(j<\ Agron., 18 (1926), No, 9, pp. 161-793), — lii a coiitril)ution from the Ohio 
Experiment Station data Irom a large number of sources bearing on the subject 
are summarized. 

Nitrate production under field conditions in soils of central Alberta, 

F. A. VVyait, a. S. Ward, and J, 1). Newton (Sci. Agr., 1 (1926), No. 1, pp. 
1-24, figs. 7). — The studies indicate that the climate of the black earth belt of 
Alberta has been largely responsible for the fertile combtioii of the virgin soils 
as indicated b.v their nitrate eontent. It has been found tliat the soil tempera- 
tures from M^y to September, inclusive, are never too high to inhibit nitrifica- 
tion and are seldom sufficiently low to retard this process. The soils of this 
district as well as those of the prairie belt of Alberta arc' said to be also well 
supplied with microorganisms. 

I'iie analytical data show^ed that the soils eontain an abundance of mineral 
nutrients and a comparatively large amount of organic matter. It is considered 
ap[)arent that nitrification proceeds n‘lativel.v rapidl.v in these virgin soils under 
lield conditions. 

The results obtained also eonlirm those of others in showing that the produc- 
tion of nitrates in field soils is intiuenml by the crop growing, the crop sequence, 
the method of tillage, and the moisture and temperature factors. It was found, 
for instance, that the perennial crops such as timothy and alfalfa keep the 
nitrates at a lower level than do the annual crops such as wheat, barley, corn, 
and iK)tatoes. The non tilled annual crops such as wheat and barley keep the 
nitrates slightly lower than the Intertilled cTH»ps such as coni and potatoes. It 
Avas found further that the plant residues from legunu's promoted nitrification 
more vigorously and at an earlier date in these soils than did residues from 
iionlegumes. 

A distinct relationship was established between the moisture and nitrate con- 
tents of the soil especially during the early part of the summer and until the 
rapid rate of plant growth disturbed this relationship. In the case of summer 
fallow this relationship persists later into the season than when the soil is 
cropped, and becomes disturbed only when the soil moisture becomes suflBcieutly 
great to leach some of the nitrates into the lower layers of the soil. In general 
the nitrate production was found to show a slight lag behind moisture and 
temr>eratnre. There is a major maximum in the nitrate production during the 
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latter part of sprin?? and the early part of summer, and a minor maximum dur- 
ing the early jyart of the fall. However, when crops are occupying the soil the 
high point in nitrate accumulation seldom extends into the summer season. 

It was found that in general the soil temperatures are inversely proportional 
to the soil moisture. There is a great accumulation of nitrates in fallow soil 
and a great disappearance when fallow soil supports a crop. Soils cropped 
continuously wore found capable of prodiioing sufficient nitrate nitrogen for the 
production of maximum crop yields. 

Experiments in handling sweet clover with reference to the accumula- 
tion and conservation of nitrates in the soil, A. L. Whiting and T, B. 
Richmond (Illmois Sta. Btil 285 (1927), pp. 287-307). — An account of experi- 
ments to determine the optimum time and conditions for the plowing under of 
sweet clover with reference to the nitrification and the physical condition of the 
soil and to the conservation of the nitrate produced is presented 

Nitrification was found io i)o rai)id witli both fall- and si)ring-plowod clover, 
the accumulation of nitrate being in one case in excess of the requirements of a 
large corn crop. Spring plowing resulted in a bettor physical cf)n(lition of the 
soil than did fall plowing, however, and less labor was needed in the prepara- 
tion of the hiTid for subsequent crops. Moreover, a greater pr(q)ortion of active 
organic matter was jdowed under in the spring plowing. Summer-plowed 
sweet clover nitrifies rapidly and with a large accumulation, hut subsequent 
losses of nitrogen are large unless a eov('r crop is planted. Roth oats and rye 
proved effective us cover crops, oats being the more so on account of a greater 
fall growth and because this crop was dry when plowed in. There is no ad- 
vantage with respect to nitrate production in the summer plowing, and it 
wastes a year. The date of spring plowing under is to ho decidc'd by the nature 
of the soil, light, sandy, optm soils and those deficient in organic matter 
benefiting by as late a plowing as is consistent with a proper preparation for 
corn, wlierea.s clays and loams, and soils in general which have grown one or 
more sweet clover crops, are not likcdy to be much affected with resjK'Ct to 
corn production by the date of the spring plowing of the clover. 

Under certain conditions nitrates appear to rise from tlie lower int(> the 
surface layers, the surface soil nitrate content increasing umier surface soil 
nmisture conditions which would inhibit nitrification. Even in the presence of 
a 50- to 65-hu. corn crop at its period of heavy intrate absorption, the surface 
soil was frequently found to contain over 100 lbs. of nitrate nitrogen. Such a 
concentration should he converted into a fixed form for conservation. Weeds 
in the corn, volunteer grains, and late summer and fall crop growth serve to 
convert mucli nitrate. A legume will lead to more rapid nitrification in the 
following year. 

In general, the inv(\'<tjgutions .showed that sweet clover was effective in con- 
.serviug soil nitrogen, and that the method of handling it plays an important 
X>art in the securing of its fertility value. 

Crop rotations and soil managrement for eastern Canada, E. S. Hopkins 
and W. C. Hoppkb (Canada Dept. Agr. Bui. 72, n, ser. (1926), pp. 57, figs. 19 ). — 
A large amount of practical information on the subject is presented. 

The effect of lime and fertilisers on the potash content of soil and 
crop, J. G. Lipman, A. W. Bijiir, and A. L. Prince (Internatl. Rev. Sd. and 
Pract. Agr. [Rofne], n. ser., 4 (1926), No. 3, pp. 54^-553). — Studies conducted at 
the New Jersey Experiment Stations ai*e reported in which the potash content 
was determined in soils from a number of plats which had received definite 
fertilizer and lime treatment for a period of 16 years. It was also determined 
in several crops grown on .the experimental plats. 
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* The percentagf of potash In the soil of plats having parallel fertilizer treat- 
ment was slightly lower in nearly all cases for the limed than for the unlimed 
sections. The fertilizer treatment did not apiKiur to have had much influence 
on the potash content of the soil. Such variations as were noted were 
attributed mainly to natural variations in the soil or to limitations in the 
methods of sampling. There was a consistently lower percentage of potash in 
the cornstalks grown on the limed than on the unlimed sections. 

Lime and phosphate, S. Wateiiman and N. J. Thomas (Ontario Dept. Ayr. 
Bui. 321 (1926) f pp. 20, figs. 5). — The practical results of experiments on the 
effect of lime and phosphate on the yield of fail wheat and clover in Ontario 
are presented. 

Soil investigations, A. N. Hume (Bouth Dakota Htn. Rpt. 1926, pp. 11, 12 ). — 
Field experiments at Brookings show the possibility of increasing cereal crops 
by an avcTage of 30 per cent through the use of phosphatic fertilizers. Similar 
indications were obtaintnl in briefer field trials at Vermilion, Groton, and 
Highmore. 

Summary of experiment station field plot tests comj>aring sulphate of 
ammonia and nitrate of soda as fertilizers (Barrett Co. [New York] Ayr. 
Dept. [Pnb.] 33, [a. ser.], [1923], pp. 61f). — ^Tbe results of a large number of 
experiments that have iKien conducted by the various agricultural colleges and 
exi>eriment stations and by the U. S. Departm(U)t of Agriculture et>mparing 
ammonium sulfate and sodium nitrate as nitrogenous fertilizers are sum- 
marized. While most of these experiments have included exi)eriments with 
other fertilizer ingredients, it is ai>parently tlie intention of this publication to 
present the data comparing the two nitrogen carriers mentiemed as the ones 
most imp(udant to the fertilizer trade. 

The fixation of atmospheric nitrogen, J. INI. Buaham (Arner. Dlectrochem. 
Soc. Trails., JtS (1925), pp. 205-219, figs }). — In a contribution from the U. S. 
D. A. Fixed Nitrogen Research Laboratory tlie growtli and present trend in 
nitrogen fixation are discusse<l, together with seme (»f tlie newer devoIopnKuUs 
in the industry and the kiml of nitrogen products being made available to 
agrieuKure from air nitrogen processes. 

Three i»rocesses are now t)roduciiig nitrogen ccmipounds for fertilizer use. 
The syutlietic ammonia process is (.i>nsiderefl to be tlie most important at 
prt^seiit, and is usetl for over two-thirds of the total nitrogen fixed. The 
process is deix^ndent upon a large suj^ply of cheaj) hydrogen, and the catalyst 
is a very important factor. The arc process is deiiendent ni>on large fpiantities 
of cheap electrical iK)wer, and produces only (>.4 ])er cent of the total nitrogen 
fixed. 

Some phenomena in tlie electric arc process of nitrogen fixation, S. 
Karrer (Amer. Eleetroehvm. t<oc. Trans, },S (1925), pp. 223-230). — In a eontrl- 
Imtion from the U. S. I>. A. Fixed Nitr(»g('n Keseai’ch Laboratory a discussion 
Is given of the phenomena of dissociation of oxygen and nitrogen molecmles into 
neutral atoms, ionization within the are, excitation, radiation, and energy 
transfer. 

The fixation of nitrogen as aluminum nitride, H. J. Krase, J. G. Thomp- 
son, and J. Y. Yee (Indus, and Engin. Cheni., 18 (1926), No. 12, pp. 1287- 
1290). — In a contribution from the U. S. D. A. Fixed Nitrogen Research Labora- 
tory the history of the aluminum nitride process Is briefly reviewed. Eximd- 
ments on the reduction of low-grade bauxite in the electric furnace are reported 
to have given sufficiently encouraging results to warrant further investigation 
with larger equipment. 

44813—27 3 
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Nitrification exi)eriments on the ferro-aluminnm allays B]|owed that prac- 
tically all the alnminnm In the alloys could be nitrified if small amounts of 
such substances as cryolite, magnesium, aluminum, calcium fluoride, or chloride 
were added to the pulverized alloy before nitrification. 

Since in the proems approximately 4 lbs. of aluminum oxide are produced 
for each pound of nitrogen fixed, it was found that the value of the aluminum 
oxide is nearly twice that of the nitrogen. Hence it is considered evident that 
the process is primarily one for the production of alumina and not a nitrogen 
fixation process. 

The assimilation of phosi)horiis from phytin by oats, A. L Whiting and 
A. F. Heck {Soil Sci.y 22 (1926) y No. d, pp. 477-493, figs. 5). —Studies conducted 
at the University of Illinois are reported which showed that the phosphorus sup- 
plied in phytin was more readily assimilated by growing plants than that in the 
inorganic form. An increase in the rate of application increased the phosphorus 
content of both the grain and straw of oats but to a greater extent of the straw. 
This was true with both organic and inorganic pliosphates. A marked tolera- 
tion of i>hosphoriis was found in the straw of the oats and an indication of 
some tolerance of that element in the grain. Large amounts of phosphorus as 
phytin were found to be deleterious to the growing plant. Oats planted 23 
days after the addition of alfalfa and leached alfalfa to sand were injured or 
killed, whereas those planted 14 days later in the same treatments grew 
normally. 

Availability of Tennessee raw rock phosphate in relation to fineness 
and other factors, S. D. Connek and J. E, Adams (Jour. Amcr. Soc. Apron., 
18 (1926), No. 12y pp. 1103-1107). — Studies conducted at the Indiana Experiment 
Station are reported in which commercial fine ground raw Tennessee phosphate 
was compared in pot cultures with the same material reground in a ball mill. 
The reground phosphate was only 7.7 per cent more effective than the (‘ora- 
mercial phosphate. The finest mechanical separate in the phosphate was 10 per 
cent more effective than the commercial phosphat(\ Tlie pot tests with two 
soils deficient in pliosphoriis did not indicate tliat it would pay to grind such 
phosphate finer for use as a fertilizer in the raw f(>rjn. The addition 
of sulfur to the raw phosphate caused an increase on oiii' soil and a de(*reas(* 
on the other. Calcium carbonate rcducf'd the availability of the raw pho.sphate 
on both soils. 

The development of volatilization methods for the manufacture of 
phosphoric acid, K. D. Jacob {Amer. Elcvirovlivni. Soc. Trans., //8 (1923), 
pp. 277-283). — In a contribution from the TJ. S. D. A. Bureau of Soils a brief 
discussion is given of work by the bureau on tlie development of volatilization 
methods for the manufacture of phosi)horic acid. A recent modification of the 
process consists in the substitution of an oil-fired furnace in the place of the 
electric furnace. AVhile it is difiicult to attain a temperature' of 1.600° V. in 
fuel-fired furnaces, recent tests have shown that the phosphate rock-t'oke silica 
mixture will react at as low a temperature as 1,200°. 

Lime in agriculture, F. E. Corrie {London: Chapman d Hall, 1926y pp. 
IX +100). — ^Thls is a practical handbook containing Information on the use of 
lime in plant and animal nutrition. 

Some effects of limestone and hydrated lime on biochemical activities 
In acid soils, H. Dorsey {Connecticut Starrs Sta. Bui. 141 (1926) y pp. 

1 13-163 y figs. 7).— The experiments reported in part 1 of this bulletin (pp. U8^ 
148) report comparative results with the Jones, Iowa, Truog, and Solltex lime 
requirement tests, together with the colorimetric determination of the H-lons 
as applied at various regular Intervals after the laboratory treatment of four 
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add soils with tOiui valent quantities of ground limestone and hydrated lime. 
Part 2 (pp. 14^154) describes a brief study of the effect of the limes used 
upon the ammonifying and upon the nitrifying iK>wers of the soils. In part 3 
(pp. 155-162) the effect of field ai>pli(^ation.s of the two limes is shown, together 
with comparative iiote.s on the field and laboratory results. 

Hydrated lime was found more effective in neutralizing soil acidity than 
ground limestone, but the difference lessened progressively after treatment. 
The effectiveness of ground limestone is also dependent both upon the degree 
of fineness find ui>on the base content. It reduced acidity gradually for from 
fi to H weeks, tlie acidity rising a little in some cases at the end of about 0 or 7 
wetdts. With hydrated lime minimum soil acidity was reached rapidly, the 
acidity rising gradufilly after about from 2 to 3 weeks for a iieriod of 8 weeks. 
Treated and untreated soils showed fluctuations in acidity during an 8-wei'k 
])criod, though the treated-soil fluctuations w€Te on a lower plane of acidity. 

Potli the ammonifying power and the nitrifying ixiwer of acid soils were 
increased by either limestone or hydrated lime. 

Of the tests used in determining the lime requirements, the Jones test was 
found the most valuable because the most sensitive to small changes in lime 
requirements. The Truog and Iowa tests lack sharpness of color change for 
small variations in soil acidity. The pH determination correlated rather well 
with the Jones test, ('hanges caiist'd in field soils by lime, limestone, and 
liydiMted linu* can he measurtMl i>y any of the tests tried, but most accurately 
by the Jones test and by the pU determination. Tlie tcmjierature of the 
water used greatly influences file resultant indication of limestone rtMiuirement 
111 liie Jones test, and slmuld be standardized. 

Synthetic calcium silicates as a source of agricultural lime. — HI, A 
comparison of the influence of synthetic calcium silicates with other 
forms of lime on the soil reaction, U. M. Barnette (Soil Sci, 22 (1026), 
\o 6’, />/> J/o0~i6(), {Ujs. 3)-~A iiiird contribution to the subject from the New 
Jersey Experiment Htalions is presented (E. S. R, 56, i). 215). 

(diemieally equivalent and practical apppli(*alions of calcium carhonate, 
liydraled lime, dicalcium silicate, and limosil, \\hich is a mixture of monu- 
calciuiii silicate and calcium oxide, pnKluced, within the limits of experimental 
error, CHpial chniige.s in the ll-iou coiieeiitratiou of soil to which they were 
added. There was a progressive increase in the Il-ion concentration of soils 
treated with liming materials following the date of aiiplicatioii. The measure- 
ment of tlie pll values for two acid loam soils treated with increasing applica- 
tions of limosil showed tyiK*ial buffer curves for loam soils, whereas the pH 
values for a w'elMimed Penn loam free from humus sliow’ed little increase with 
increased applications. 

Inspection of lime products used in agriculture, II. D. Haskins, L. S. 
IValker, and M, W. G(X)inviN (Mamuhuaetts Sta. Coniml Ser. BuL S8 (1926), 
pjj. 6, pj. i).~- Analyses of 23 samples of agricultural lime and 2 samples of gyp- 
sum r(‘gistereil in 1626 are reported, together with a chart showdng the relative 
fineness of ground limestone from various sources. The purchase of agricultural 
lime on the basis of actual cost of 160 lbs. of effective oxides delivere<l at point 
of use is urged, the f. o. b. cost being given for the various samples. 

Commercial fertilizers, 1026, J. M. Bartlett (Maine Sta, Off. Imp. 
121 (1926), pp. 56-'12), — The usual analyses and guaranties of 302 samples col- 
lected In 1926 are reported. 

The American fertilizer hand book (Philadelphia: Ware Bros. Co., 1926, 
19. ed., pp. [480], fign. 10). — This numl)er contains the usual standard reference 
material and directory of the commercial fertilizer industry and allied trades. 
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Intoniatlonol trade in fertilizers and chemieal products useful in agrK 
culture — 16tli review, year 1025*^6 Intematl, Inst. Agr.^ Bur: 

Gen. Statis.f [19B6], pp. S2). — Data on the subject are presented for the year 
1925-26. Special mention is made of such materials as natural phosphates, 
superphosphate of lime, basic slag, natural and artificial guano, bones and bone 
manure, potash fertilizers, sodium nitrate, ammonium sulfate, synthetic nitrog- 
enous fertilizers, and other fertilizers. 

It is stated that the upward trend of the world production of natural phos- 
phates, which was noticeable in 1924, continued in 1925. A considerable 
increase in this respect was observed in the United States. International trade 
in phosphates developed in a corresponding degree. 

Of’he r>otash industry in 1925 showed a marked tendency to regain the ground 
lost dunng the two previous years in Germany, tlie most imiwrtant center of 
production. The price of potash advanced .steadily in the United States from 
the beginning of the second quarter of 1925, and esi>ecially toward the end of the 
first half of 1926. There was also a similar increase on the French market, 
while prices in Germany, after a rise at the^end of April, 1925, remained steady 
until the end of June, 1926. 

The increase in the production of Chilean nitrate was less marked in 1925 
than during the previous year. A slight increase was observed in the produc- 
tion and export of Norwegian nitrah* of lime, while the production of cyanamide 
of calcium also Increased in France, Poland, and the Ignited States. An increase 
In the production of ammonium sulfate oc*(*urred in Pelgium, France, Italy, and 
the United States. 

AGRICTJLTUEAL BOTANY 

Manual of botanical microtechnique, J. Kissek (Le it [acini dor JJotanisehen 
MiJcrotcchnik. Jena: Gustav Fischer, li)26, pp. F//+i//5, figs, 51 j.— Instruments, 
manipulations, and related processes detailed. 

Life of plants, F. Kkeble (Oxford: Clarendon Press, 1926, pp. X// -4-256’, 
figs. 5J8).-— The mode of treatment adopted presents in a popularized way the 
essential botanical facts. 

Photosynthesis, II. A. Spoehk (New York: Chemical Catalog Vo., 1926, pp. 
S9Sf figs. i6‘).— This volume, one of the American Oliemical Society monograph 
series, discusses tbo manner in which the green plant utilizers solar energy, 
stressing the results of experimental observations rather than the conclusions 
arrived at by field observations or empirical methods. Experimental methods 
have demonstrated the complexity of the subject and emphasiztKl the need for 
great experimental skill. An endeavor has I>een made to discuss the salient 
features of the subj(*ct with some consideration of those theoretical aspects 
which offer promise of fruitful development on th(‘ basis of exi)erimcntal study. 

The chapters deal severally with the origin of organic; matter and the cos- 
mlcal function of green plants, the nature of photosynthesis as determined by 
observations of gaseous interchange and the formation of organic matter, the 
products of photosynthesis, the methods of measuring photosynthetic activity, 
the chemistry of photosynthesis, the energy relations in photosynthesis, and 
chlorophyll and the chloroplasts. 

The nature of the growth rate in plants, W. P. Hanna (Soi, Agr., 5 
(1925) y No. 5, pp. 1S3-138). — This brief bibliographical review (28 references), 
which constitutes the introductory portion of a thesis noted previously (E. S. 
R., 52, p. 682), is concerned chiefly with growth measurements, internal factors, 
and external factors in plant growth. 
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Kipening processes in seeds of Pharbitis [trans. title], Y. Yoshii (Jour, 
Faculty Soi.f Imp, Undv, Tokyo, Sect. Ill, 1 (1925), No. i, pp. 1S9^ pi. 1, fiff9> 
20). — A study on the ripening processes of seeds of P. nil deals more particularly 
with the germinahility of the unripe seeds. 

Problems in the physiology of germination, F. Merkenschlager (Keimungs- 
physiologmhe Probleme. Freising: F. P, Batterer & Co., 1924, pp. 51, figs, 8 ). — 
The greater portion of this contribution deals with reactions (resistance or 
responses) of seeds to various ions, alkaloids, temperatures, illuminations, 
irradiations, electrical currents, gases, inanition, narcotics, seiiescen(*e, auto- 
toxins, and infections. 

A method for determining seed viability by electrical conductivity 
measurements, Ct. L. Fick and R. P. Hibbard (Mich. Acad, Set, Arts, and 
Ijctters, Papers, 5 (1925), pp. 95-JOS). — This account presents results of studies 
attempting to determine seed viability by using an electrical conductivity 
method, the rundianental principle of which is credited to Osterhout (K. S. R., 
41, p. 819) as having demonstrated a difference between the conductivity of 
living and that <)f dead tissues. 

The material used included seed of timothy, having a large endosperm, and 
seed of red c1ov(t, having no endosperm. TJiree methods were studied, the first 
measuring the resistance of the seeds themselves, the second coinimring the 
relative absorption and excretion of salts, and the third measuring the relative* 
outward difrusioii of electrolytes as iudicnited by conductivity readings. The 
third rndliod was adopted. Tin* data indicate a correlation lK*twoon electrical 
cujiductivity and seed viability, which with further improvement may be capable 
of practical application. 

The relative light requirements of some coniferous seedlings, C. G. Bates 
(Jour. Forestry, 23 (1925), No. 11, pp. 869-879, figs. 2). — Seedlings of eight 
sl)cci(*s of conifers were grown under artificial light containing many of the 
longer wa\e lengths of the visible spectrum and varying in intensity from 53.5 
to 1.2 p('r cent during the fii*st six months, and from IG.fi to 0.4 per cent during 
the la.sl fne muntliH of the oxiK>snre. The results as studied suggest that in the 
forest light i.s not often hk(*ly to be the limiting factor in the survival of 
seedlings. In most instances in which light in the forest is a presumed limiting 
factor, it is not so in the absolute sense, though the variations in photosynthetic 
(‘at)acity betw('en siiecdes give rise to long-term struggles for supremacy, in 
which rooting vigor and domination of root spac*e, or ability to make good use 
of a small moisture supply, arc almo.st certainly the determining characters.- A 
study by Bates (E. S. R., 49, p. 535) is mentioned as leading to essentially the 
same conclusion, namely, that the struggle betwecni species involves the ability 
of the siMicios to make growth witli a minimum use of water, and that the 
relativ(* photasynlhetic capacities of Uie si)ecies constitute an important element 
in the s( niggle. 

Carbohydrate variations [in corn], A. N. Hume (South Dakota Sia. Fpt. 
1926, pp. 0, 10).-— A brief report is given of a study of carbohydrate variations in 
leaves and husks in early and late maturing varieties of corn. Samples of 
leaves from jilants grown in the greenhouse were removed and determinations 
made of starch, pentosans, and sugars, and an examination of the results Is 
«Rid to show decided variations in photosynthesis betweiui different plants. 
These differences are believed to be correlated not only with the arranged 
variations in temperature and light but also with the stage of development of 
the com plants. 

The first sugar of photosynthesis and the roie of cane sugar in the plant, 
J. H. PRIESTIJJY (New Phytol, 23 (1924), No, 5, pp. 255-^265; ahs. in Bot. Gaz., 
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80 (1925), No, 2, p. 228). — ^Though available data are frequently interpreted to 
indicate that cane sugar is the primary product of photosynthesis, grounds are 
herein given for concluding that these data really support the formation of 
hexoses as the primary photosynthetic sugars. A consideration of the data 
as to the occurrence of cane sugar and hexoses in the vascular system indicates 
that cane sugar frequently appears in such a system upon its release from the 
differentiating protoplast. If this view he correct, cane sugar would not be 
directly connected with either the synthesis or hydrolysis of starch, but starch 
or other carbohydrate reserves or photosynthetic products would be used in the 
synthetic metabolism in the nieristeinatic protoplast, and cane sugar would ap- 
I)ear as a secondary product in (he metabolism of this cell, being subsequently 
released occasionally from those cells as they vacuolate and differentiate. 

Carbon dioxide assimilation [trails, title], O. Wakburg {Naturwissenschaften, 
13 (1925), No. p~50, pp. 985-998, figs. 5).~Stndies during 3922-1925 on (]hlorella 
in Knop solution are outlined with results in tabular, graphical, and descriptive 
detail. 

Calcium oxalate moiiohydrate and trihydrate in plants [traus. title], A. 
Frey (VrUjachr. Naturf. Ges'selL Zurich, 10 {1925). No 1-2, pp. 1-65, pU. 2, figs. 
16). — This is a physiological study principally regarding phases of calcium 
oxalate compounds. 

The relation of the salt concentration of the culture solution to trans- 
piration and root respiration, J. 1). Newton (Sci. Agr, 5 {1925), No. 10, pp. 
318-820). — It is claimed to have been shown that tJic rate of i>lant-root res])ira* 
tlon, as related to transpiration, increases when the salt concentration of the 
culture .solution is increased, this fact indicating that as the concentration of 
the culture solution increases, the plant roots must exjumd more energy in 
absorbing a given volume of solution. It is shown also that the rate of trans- 
piration is decreased when the coneenlration of the culture solution is increased, 
and it is pointed out that the concentration of the soil solution is one of the 
factors governing waiter requirements of crops. Tliis is regarded as a matter 
of practical importance, as the concentration of the soil solution may be modified 
to some extent by cultural and inanurial treatments. 

On the root system as an osmotic apparatus [trans. title], D. A. Rabinin 
(/ce. Biol. Nauch. Isslcdov. Inst. Penusk. Gosvd. i'nir {Bui. Just. Rechervhes 
Biol. Vniv. Perm), {1925), Sup. 2, pp. 186, figs. 2; Eng. ahs., pp. 129-186 ). — 
Methods claimed to embody sonie^what witlely applicable new features are 
described, and results are detaiU^fl as regards movements of water and solutes 
in plant roots. 

Osmotic pressure was perceptible in all saps examined. It appears that the 
root is not a passive conductor of solutions into the npi>or parts of the x>lant, 
but an organ iierforming imi>ortanl work in the concentration of ions in the sap 
current. Such a concentration is thought to be possible on a basis of Donnan 
membrane equilibriums. Permeability of protoplasm did not appi'ar to be a 
factor limiting the concentration of a given ion in the sap current, as it is 
the concentration of substances on w^hlch the Donnan equilibriums in the root 
systems depend which determines the concentration of ions in the sap. This 
conclusion places the problem of studying the osmotic processes in the root 
systems on a somewhat special basis, the problem of osmotic i>enetration of elec- 
trolytes into the root systems becoming one which Is not biophysical but bio- 
chemical. The task which is indicated by the facts established in this work Is 
that of determining which sap electrolytes are influential in concentrating the 
ions in the external solution. 

The effects of an artillclally controlled hydrion concentration itpon 
wound healing in the potato, G. A. C. HiCRKnoTs {New Phytol, 23 (1924), 
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No. 5, PP- 240-255, pi, 1, figs. 2). — A study of healing in cut potatoes shows the 
necessity for the presence^ of atmospheric oxygen for both suberization and 
meristeinatic activity. Acetates alone in acid buffer solutions proved toxic 
to potato tissues. All buffer jellies, regardless of salts employed, kill at acid 
and not at alkaline pH. The range of toxic effect has its maximum at pH 4.2 
and its minimum at pH 7, Disintegration of the i>ectlc substances of the 
middle lamella never occurs with buffers more acid than pll 5. The fats 
released by the potato are in the form of unsaturated fatty acids. Alkalinity 
(especially from pH 7.5) promotes suberization but retards meristematic 
activity. After a suborized block has been formed acidity (at least up to pH 
4 0) promotes phellogen activity, but retards its subsequent suberization. 

[Leaf variegation and bacteria], G. E. Mattei {Riv. BioL, 8 {1926), No. 1, 
pp. 4 1 -61, figsi. If ). — Evidence, with discussion, is presented, bearing upon the 
question whether leaf varlc^gation may be due to bacteria. 

Foliar anomalies in Medicago sativa [trans. title), A. Dkaghetti {Staz, 
tiper. Agr. Itah, 56 {1926), No. 4-6, pp. 156-171, figs. Alfalfa leaf anomalies 
are systematically discnisseil. 

Floral abortion in the olive [trans. title]. A. Mei.is (Staz. Sper. Agr. Jtal., 
56 {1926), No. 7-9, pp. 602 '612, fign. 5). — Weather and other conditions, and 
probably not heredity, are rc'spimsible for floral am)malies indicated as con- 
ditioning barrenness. 

Effects of X rays on plant tumors [trans. title], V. IIiveiia {Rtv. Biol, 7 
(1925), No. 1 - 0 , pp. 4ff9-465, fig>f. 4 )- — It is stabsl that in several plants studied 
e\[)eriinentally the effects of X-ray tr6‘atmeiits on tumors caused by Bacterium 
i iimcfavivus was positive. The tumors, after a i>eriod of continued growth 
following inoculation (regard(‘d as a latent i>criod), cease growth and become 
yellowetl and dry, the surrounding tissue of the plant remaining normal. 

Trunsforinatioiis induced by X rays in plant tumor tissue [trans. tltlel, 
V. JlivKKA (7i*/r. Btol., 8 (1926), No. 1, pp. 1-15, figs. 4)- — lo tumor tissue that 
liad apjK'ared after exp(»sure lo X-rays in Pelargonium, one of the genera men- 
iionecl in tlie article noted above, it was found that the treatment had deter- 
mined in tile body of the tumor the formation of a globular region which had 
undergone a differentiation and detachment from the rest of the tumor forma- 
tion. qflu' characters and the mode of formation of this portion are discussed. 

lliicterial symbiosis in plants other than tin* legumes, J. K. Wilson 
(lour. Amcr. Noa. Agron , 16 {1924). No. 6, pp. 676-6S1 ).- It is stated to be the 
inu'iK)se of this nwiew to point out some of the probable symbiotic relations 
(‘xisting between certain plant families other than the Leguminosae and bac- 
teria. It is stated that bacteria may be found not only in the tissues of many 
plants but also in the buds, flowers, and seeds. In certain instances, desig- 
nated as cases of hereditary symbiosis, the bacteria which are found in. the 
seed may pass through the tissue of the growing i>lantlet and subsequently 
aiqx^ar in the leaves and bloom and Anally enter the growing seed and there 
remain. I'his condition has been observed in the Myrsinaceae and the Rubi- 
aceae. In the latter of these the bacteria enable the plant to secure free nitro- 
gen from the air for its own use. These bacteria from the plants of the 
Rubiaceae and i)ossihly from the Myrsinaceae, when grown under suitable 
conditions in culture media, increase the nitrogen content. Plants of the 
Rubiaceae, when deprived of bacteria and grown in a nitrogen-poor substratum, 
fail to increase their nitrogen content and show nitrogen starvation. Myrsina- 
ceae plants, when deprived of their bacterial symbiont, show inferior growth 
and nitrogen starvation. 

On the occurrences of a species of Oolletotrichum, W. Small {Brit, Mycol, 
Roc. Trmit., 11 {1926), pt, 1-2, pp. 112-167).— a result of studies on strains 



630 


EXFEBIMEHX STATIOK WOOW 


[Vol. 60 


of a Colktotrichum which the author has found convenient to refer col- 
lectively to €, mffeanum, these strains appear not to be genetically stable and 
not distinguishable as physiological entities. Suggestions are offered as to the 
naming of certain forms. 

Polyporaceae in Bulgaria [trans. title], B. B"azAKOv (Babsakow) {Izv. 
B^lgarsk. Bot Druzh. {Bui Hoc. Bot. Bulgarie), 1 (1926), pp. 21-S6; Ger. ob«., 
p. S6). — The study here outlined of Bulgarian Polyporaceae includes Polyporus 
(25 species), Boletus (15 species), Physisi>orus (2 si)ecieH), Merulius (1 
sjjecies), Trametes (1 species), Daedalea (2 species), and Lenzites (2 species). 

GENETICS 

Genetics [trans. title] {Ann. Sci. Agron. Frang. et Jitning., {1926) f No. 3, 
pp. 2S0-266). — Breeding work with field crops under the direction of the Insti- 
tute of Agronomic Research in Prance during 1925 sui>plementod and continued 
the studies already recorded (K. S. R., 55, p. 223). 

Gigantism and genetic constitution in teiraploid genera and species 
[trans. title], C. Aktom {Riv. Biol, 7 {1926), No. 4~6, pp. 533-555).— This is 
largely a syutlu'tic review dealing with genetic relations in plants showing 
gigantism and other anomalies. 

Linkage and synthetic lethality among the chlorophyll factors of barley 

ftran.s. title], C. Hallqvist {Hereditas, 8 {1926), No. 1-2, pp. 229-25!^, fign. 2).— 
Forty-two of 78 jxi'ssible combinations between 13 factors were studied in some 
detail. Three strong linkages were found, the remainder of the cases showing 
free combination. The data did not permit the author to draw parallels 
lietween chromosome number and linkage gi’oiips in barley. 

Inheritance of quantitative and other characters in a barley cross, K. W. 
Neatby {8cl Agr., 7 {1926), No. 3, pp. 77-8//, figs. 8 ).— The inheritance of a 
number of characters was studied in the F 2 of Guy MayleXCanadian Thorpe 
barley at the University of Saskatchewan. The two varieties involved differ 
widely in carlinoss, height, density, and outer glume length, and Guy Mayle is 
6 -rowecl and liiill-less and Canadian Thorpe 2-rowed and hulh'd. 

Time of maturity, height, and density seemed to depend on two or more 
indei)eridently inherited factors, while length of outer glume depended upon two 
factorKS, one of which is not expressed in the presence of the factor for hulled 
seed. A single main factor differenc'e was apparent between 2-rowed and 6 - 
rowed varieties. The hull-less condition behaved as a simple recessive to the 
hulled condition. The quantitative characters, maturity, height, and density 
were all shown to be linked with lateral floret fertility. Two-rowed Rums tend 
to be late, tall, and dense, whereas 6 -rowed forms have the reverse* tendency. 

A genetical interpretation of ecological adaptation, K. Sax {Bot. Oaz., 
82 {1926), No. 2, pp. 223-227). — In a cross of Improved Yellow Eye X Small 
White beans at the Maine Experiment Station there was a simple 3 : 1 segrega- 
tion for pigmented v. white and for mottled v. self-colored in Fa. These differ- 
ences in seed coat pattern are associated with differences in yield per plant, 
indicating linkage between these qualitative factors and factors for plant yield. 
In Fs, under unfavorable conditions, mottled segregates outyielded self-colored 
or white segregates, while in F,, when all classes W’cre relatively productive, the 
white segregates excelled. This behavior seemed to suggest that the yield 
factors depend on environmental conditions for their expression, and that 
ecological adaptation and distribution of economic plant varieties depend on 
genetic factors. 

The effect of environment on variegation patterns in maize pericarp^ 

W, H. Eystee (Genetics, 11 {1926), No. 4 , pp. 372-386, figs- d).— Strains of com 
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with variegated pericarp and strains with orange perlcap were grown by the 
Missouri Experiment Station under strikingly different environmental condi- 
tions at Chula Vista, Calif., and at Sacaton, Ariz., as a preliminary study of the 
relation of environmental factors on the somatic expression and genetic changes 
of these pericarp color i>atterns. The liigher and more variable temperature 
and the greater transpiration at Sacaton were apparently the chief environ- 
mental differences between the two localities. Consequently, the pericarp at 
Sacaton matured fully a month sooner than at Chula Vista. 

In every case of the eight variegated strains grown at each locality a definite 
and consistent difference was noted in the variegation pattern, fi^he California- 
grown variegations consistently had more red markings, covering one-fourth the 
surface of a kernel, and larger areas than the Arizona-grown variegations. The 
significance of this difference seemed to be that under the California conditions 
more of the color changes extended into the germ ifiasni and thus became 
genetic. Changes from orange to variegation and from orange to red also 
occurred more frequently under the* California conditions. 

Genetic factors for yellow endosperm color in maize, E. G. Anderson 
{Mich Acad. Sci., Art, s', and Lcliers, Papem, pt. 1, pp. — Ex- 

])eriments reported and cited concerning yellow endosperm factors in corn 
indicate that three fac'tors are known well enough to be used in linkage tests 
and other studies, y — yellow, a dominant factor, gives the deep yellow to 
orang(‘-yellow endosperm color found in nearly all yellow varieties of corn. 
Dominance is incomplete, the heterozygous forms being lighter in color than 
the homozygous dominant. Y has been shown to be linked with PI, sm, pnij, 
Ifft, IF.,, and U'l. Yp -pah* yellow, also dominant, gives a pale or light yellow 
(*olor and i.s known to be linked with a factor for pale green seedling color. 

— dominant white endosperm color, is dominant to both deep and pale 
yellow, but dominance is incomplete. Chief among modifying factors are those 
factors affecting orKlo.si)erm texture. 

A botanical study of the flax plant — VIT, A preliminary account of the 
genetics of flower colour and other related characters, G. O. Seable (Linen 
Indus Research A.s^?oc, Research Inst. Mem. So ( 7.926’), jyp. pi- J )- — 

Four flax varieties with white, violet, pink, and dark violet flowers, re.sijectively, 
were involved in the breeding experiments (E. S. R., 53, p. 622) described. 
The interaction of these four types agreed fairly closely with the Mendelian 
hypothesis of segregation, and all forms arising from crosses of these types 
were cxifiainable by using four factors. The possibility of obtaining 16 
homozygous forms is indicated. The relationship between color and other 
flower characters Is discussed, and it is shown bow the flower characteristics 
may be related to other characters of the flax plant. 

The extent of natural cross-fertilization in jowar (Androjiogon sor- 
ghum) at Surat, G. 15. Patel (Agr, Jour. India, 21 (1926), No. 5, pp. 366- 
370). — Under prevailing conditions, natural cross-fertilization occurred to the 
extent of 25 per cent on the average in sorghum in rows 3 ft. apart, and every 
plant examined up to 6 ft. away showed contamination. The progression of 
flowering in sorghums of the Surat District is traced. 

Inheritance in Nicotiana tabacum. — ^VIl, The iiionosomic cliaracter, 
“ fluted,” R. E. Clausen and T. H. Goodspeed (Galif. XJniv. Pubs., Bot., 11 
(1926), No. 3, pp. 61-82, pis. S, figs. 2). — The seventh number of this series 
(E. S. R., 55, p. 328) describes a form, fluted, occurring spontaneouvSly in N. 
tabacum cultures in about 1 : 150 in frequency and characterized by distinct 
morphological features, which on cytological examination was found to be a 
monosomic (2 m- 1). About 60 per cent of the functioning ovules and 2 per 
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cent of the functioning pollen grains were Selflng fluted seemed to 

give a somewhat lower rate of transmission than expected. Fluted involved a 
different chromosome set than trlsomic enlarged and was independent of five 
other linkage groups. Crosses of fluted tabacum X sylvestris give fluted and 
normal Fi Hylvestris-tabacum hybrids with more ]>ronoimced morphological dif- 
ferences than those between fluted and normal tabncnm, particularly in flower 
color. 

Interspecific hybridization in Xicotiaiia, Ill—V (Vnlif, Univ Puhs., Bot., 
11 {192G), No,<t, 4, pp. 8,3-101, 12\: o, pp 103-11,3, ff{fs 0; 11 {1021), No. 6, 

pp. 111-123, flgn. 8).— *Threc‘ studies are veporteii on. 

III. The monommie tabacum derivative, '' corrui/aied,’' front' the Hylrestrin- 
tahacum hybrid, 11. E. Clausen and T. H. Ooodspeed. — An inconstant derivJitive 
termed “corrugated,” on account of its distinct loaf type, was (‘stablished by 
selfing a partially fcu’tilo individual from the back cross of the Fi A. tabacum 
macrophylla-N . sytrcfttn^ hybrid to N. taba<‘inn niaerophiflla. Aitbough char- 
acter differeiK'cs bctw(>en corrugated and norniul are eomidex, they seem to 
behave as a unit in heredity. Cylological examination showed that corrugated 
is a nionosomic (2a- 1) tabaciini derivative. 

The behavior of eorrugated, selfed and in oro.sses witli N. sylrestrin and A. 
tabacum, js described. Crosses of corrugated with white tabacum showed that 
the clironiosoiiie set involved in the production of corrugated bears the factors 
IP w for colored v. white flowers. Apiilied to the problem of the return of 
tahacuiu derivatives from the sylvestris-tabaeum hybrid to the imre parental 
condition, the n'sults seemed to indicate that selectivi^ functioning of pollen 
grams is largely resiionsible for doubling up of untiaired lahacnm chreunosomes. 

IV. Home cytoloyical jcaturcM of the panicutata-ru'^Hea hybrid and if'^ dio'ira- 
fives, T. li, Ooodspeed, R. E. Clausen, and R, 11. Chipiiian This paper is 
])rimavily concerned with eytological phenomena observed in the A. panivulala- 
K. ruHtnui hybrid and its derivatives. 

V. Cytoloyical fealuren of tiro h\ hybi ids made with Nicohanu hiyrlovH an u 
parent, T. II. Ooodspeed and R E. Clausen — The eytologh'al features of Fi of 
N. biyclovii X A. suavcotenn and of A. biycloni X ;V. y!n(nios‘a are desia'ilx'd 
and discussed. 

A eytological study on tlie pollen .sterility in Solamiin tn!)erosuin L., 

I. Stow {Imp Acad [dapan], Ttoc , 2 {1020), No. 8 , pp. 420-430, fiyn. 7).- -Ex- 
periments at Hokkaido University iiivohing Id varieties of p<»tato(‘s showed 
the haploid number of (diromosomes to be 21. Tlie reduction division uf the 
pollen mother cells jiroceeds normally at 15 to 20*" C. (50 to OS'" F.) and normal 
tetrad cells, later developing to fertile pollen grains, are produced. Abnormal- 
ities occurred at higher (25 30°) temperatures, and the degree of abnor- 
mality in the mciotic division api)eared to vary accM^rding to the indato variety. 

A recessive glabrous character in soybeans, R. T. Stewakt and .T. B. 
Wentz (Jour. Ainer. Hoc, Apron., 18 (1020), No. 11, pp. 001- 1000, figs. 3). — In a 
new tyiie of soy bean designated as pz in this conlribution irom the Ionnu 
►S tate College, pubescence seems to be absent, but a small hand lens reveals 
short, fine hairs. Glabrous plants are much smaller than the imbeseent, 
produce few pods, and their leaves are much smaller than leaves of normal 
plants and exhibit a crinkled and dwarfed condition. The glabrous character 
perhaps arose from a mutation in the germ cells of one of the parents in 
the cross Soysota X Ogemaw. The inheritance seems to be controlled by a 
single pair of Mendolian factors, glabrousnoss lioing recessive. It is yet 
doubtful whether this character differs from that (17) reiwrtcd by Nagal and 
►Saito (E. S. R., 54, p. 825), or whether an inhibitor (Pa) causes the same 
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{•hnraoler (Pi) to behave differently. More natural crons pollination was ob- 
sorvtMi between normal and glabrous plants than apparently has been reported 
in previous soy bean studies. 

Natural crossing In soybeans, R. J. Garber and T. E. Odland (Jour, Amcr, 
So(\ Agron.y 18 (1026), No. 11, PP- 067-910). — In the soy bean varietal experi- 
ments at the AVest Virginia Experiment Station where each variety was grown 
in 4-row plats with rows .'iO in. apart, natural crossing between varieties in 
adjacent rows was determined to be 014 i)er cent in 1022 and 0.3C ijer cent 
in 1923. 

Practical sugar cane genetics, C. F. Poole (.4.s.^or Jfau'tm. i>^ugar Technol. 
Ilpfs, Jf {]92o), pp. 150-150). — A discussion of sexual ami asexual improvement 
nf sugar cane and of factor rdations in (pMUtilative iiilieritanet*. 

Giuietics and its relation to cane production, F. G. Krauss ( A'^soc. Hau:aii. 
Sugar TvrhuoK Rpt^ , If (1025), pp. 177- 19 if, fig. 1) — A suiiunary is given of 
leplies to a (iin^stionnaire on problems, methods, and results of sugar cane 
breeding work in Hawaii 

Gliroiiiosoine behaviour in triploid wheat hybrids, W. P. Thompsoi^ 
ilinir (U'ueiKK, 17 (1026), No. /, pp. Ifo-JfS, fig^ H ). — Cbdological studies at the 
Tbnver^ity of Sa^katelu w an ^ho^\ed 3 to 7 bivalent and In, 13, 11, 9, or 7 
univalent cln omosom(‘s to afipear at the heteiotype division of the hybrid 
bet>Neen Tnticum luonocownm and a variety of T. UirgnJum. After tlie biva- 
b nls divided tlie ninvalents all arranged Ihemsehes on the plate and divided 
♦Mpiationaliy. At the liomotype division soim* ♦diromosomes lagged, failed to 
<tivid(\ and wamh'Ksl at r<uidom to tin* pop's, tlu'ir inimber corresponding to 
that of tlie unival<‘n(s of Hk' first diMsion This Ix'bavlor r(‘S('nibles that in 
])ei'tap]oid li.\brids e\('ept in n^gard to tlie ^<^riable amount of mating. It is 
dmilar |o that in 7’ inonoi orrumXT. iUvtxcum, exc(‘]>t that in the latter a 
iiumlu'r of uriivah'ids fail to divide at the heteio(y])e divisiem. 

The niorpludogy and (j^tology of some hybrids of Aegilops ovata L. 
? > wheats 8 >, 1 I’kk€i\ai> (Jour, (leuctks, 17 {1026), So. 1, pp, 1/0-68, pl*^. 6). — 
'l'h(' charactei 1 st ics of hybrids obtaim'ii l»<*twet‘n A. ora to and s(‘\eral forms of 
Tritleuni dUux'coides, 7' (hrocium. T duiuiu, and 7'. rulgare are set forth. It 
is ii(*ted tliat the i'(‘ci[)rocal crosses U(‘re unsuccessful and that all the liybrids 
were sterile. While the hybrids wore intermediate in quite a number of 
charactiu’s, empty glumes of the hybrids were longer than in either parent. Thp 
('idy dominant cliaiacters oi)S(‘rved ^^ero fragility of tlie ra»‘his of the wild 
emiiK'r and the mode of disarticulation of tlie inflorescence of the Aegilopin 
parent. 

The basic chromosome nuinlKT in Triticum and Aegilops is 7, with similar 
polyiiloid species, 2.r, ijc, and 0,/*. In both tlie peiitaploid and the tot raploid 
hybrids invi'stignted pairing of the chromosomes in metaidiase of the lieterot.vix' 
division was loo^e, and longitudinal division of the chromosomes frequently 
occurred soon aftcu- the univalents began tlieir movement toward the poles of 
the heterotype siiiiullo. In these Aegilops X wheat hybrids the chromosomes 
passed to jwdes of the spindh* in lioth the heterotype and homotyiM' divisions 
in two groups, one of them lagging behind the other. Tetrad formation was 
geiKTally very irregular, and microspores of several difforent sizes were pro- 
duced, some of wliich when fully develoinxl were empty and others containing 
two or more nuclei with ^ariable numbers of chromosomes. Twin microspores 
were also produced. Sterility of the hybrids seemed connected with these 
irregularitii'S. 

A Rtiidy of wheat-rye hybrids ftrans. title], N. Metster {Zhur. Opyin. 
Agion. lugO'VoHtoka (Jour. Expt. Latidw. Sudost Eur.-RuHfdands) , S (1926), 
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No. J, pp. 121-1^0^ fifj. i ; Eng. ahs., p. Continued stuclie ^ of the i)ru.{;enies 

of wheat- rye hybrids (E. S. It., 48, p. 735) rev(»aled forms beyond the raiif^es of 
the 'friticum vulgare )>areiits, some resembling “wild wheat,” T. upelta, and 2\ 
dicoccum, and still others approaehing T. durum. Certain segregates surpassed 
the winter-wdioat parents in winter hardnK*.'»s and (luality of gi'aiii. 

Segregation in fertile hybrids between wheat and rye, L. Blaktnghem 
(Compt, Rend. Aoad. Sci. [Paris}, m (iP26‘), No. 22, pp. 1 OJfO- W 5 1). —Ohserva- 
tions on the behavior of different characters in Ft and subsc(inenl generations 
in Triticum spcltaXSvcaJo sp. and T. UirgidumXXcealc sjn are ri’corded and 
discussed. 

Chromosome behavior in a cross between wheat and rye, W. P. Thomp- 
son (Ocucfws, 11 No 2, pp. Sll-S3:l, fig^. /M —Investigations reported 

on from the University of iSaskatchew’^an dealt with clironiosoine beliavior 
in the parental and sub^eqiuait g(aHTat .ons of a cross beisvceii a ^n ing wlieat 
of Chinese origin {Triticum ruJgarc alhidum), Iniviug 21 haploid chioniosonies, 
and IT’olillc spring rye with 7 (‘hroniosomes. The proportion of suecessful 
crossings was as high as in crosses bet>veeii wdieat varieties, and tln^ Fj was 
very vigorous and not wholly sterile. 

HetcropJoidy and somatic i aviation in tlK‘ Diitcli dowering bulbs, W. E 

j)E Mol {Amor. Nat., 60 {1026), Ao. 660, pp. —Among tlie hiindnals of 

bud variations (some ol wdiuh aie described in tins iiaper) ocuirriiig in tlie 
principal vaiieties ot llowering bulbs, there are only a few rare cases of coii- 
eoinitaiit changes of chromosome number or of nuclear stiuctuie. Ihdia'oph-idy, 
manifested so strongly in hyacinth and nareis.-us, in not considered by the 
author to be con elated witli the jiroeess of somatic variation, ddie ganu*to})h> U' 
rather than the sporophyte has a imitabl(‘ nuclear sliiicture 

FIELB CHOPS 

Crop returns under various rotations in the Wisconsin dr I it soil area, 
W. H. Stevenson, P. E. Bkow^n, and L. W. Fokman {Joini Xta. Hut. 2'il {1026}, 
pp. 225-262, figs. 10). — Ch-op rotations w'ere comjiariHl witli eontinnous culture 
on a typical lield in tiie Wisconsin drift soil aiT*a ot Iowa, and ilie menis of 
various fertilizer tnaitineiits ^vele studied under the ditUuxmt cro])ping methods. 
The tests involved a 5-year rotation of corn, oats, elo^e^^ wheat, and allalJu, 
keeping the alfalfa on tlie same jdats 5 jears; a 4- year rotation of com, corn, 
oats, and clover; a 3-year rotation of corn, oats, and clovtu' ; a 2-,vear alternation 
of corn and oats; and eontinuou.s corn. The treatnumls, employed in amounts of 
ordinary practice, centered around the of Jariii manure, which represented 
the livestcK’k system of fanning, and the turning niidc'r of cTop residue's, wdiieh 
represented the grain system. Lime was aujdied os shown to he iiec'ded. In 
the 2-ycar and 3-year experimc'nts rock phosjdiati' was also tested wuth the 
manure and lime or wTth the crop residues and liine. In the 4- year and 
5-year rotations rock iiliosiiliate and acid phos{)hate w^ere both used, either with 
manure and lime or wuth crop re.sidues and lime. 

The value of crops grown over a lO-year period appeared to be greater under 
the 4- or 5-year rotations than under the 3-yeor system or from the 2-.\ear 
alternation or continuous corn. Jn this i*esj)cct the 4-year rotation surpassed 
or equaled the 5-year system in all ease's, excc'jit tiial the 5 year rotation sluwved 
greater values of crop increases wlu're acid phosphate, manure, and lime were 
applied. The crop values under the 5- year system exc-eeded those under the 
3-year rotation except where manure, lime, and rock phosphate w ere applicxl 
and also where crop residues and lime were used. 
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In ^?eiieral, the longer rotation of 4 or 5 years probably may bo more valu- 
able over a period than the shorter 3-year rotation, which in turn is definitely 
preferred to the 2-year system or to continuous cropping. The value of appli- 
cations of manure, lime, and a phosphate fertilizer to soils in this area under 
various rotJitions was definitely shown. It seeino<l that in many cases acid 
phosphate may be more profitable than rock jfiiosifiiate on these soils. 

Fixation of nitrogen by legume nodule bacteria grown in pure culture 
{trans. titlej, C. JIakttiel {MvddvL Ccntralamt. I'o) saknv. JordhrulcHonirddei 
\^ir(‘dcn], No. SOH (192Ct), pp. /d, flg 1 ; l<h\p. ahn., p. JG) — Experiments with a 
strain of lUictprium radwicola gave negative results regarding its ability to 
fix atrno.spheric nitrogen when grown in pure culture. Addition of 0.1 per 
cent of caffeine to the nutrient solution did not influence the result positively. 

Fleshy annual pastiir<‘s in Canada, G. 1\ IVIcRostie et al. (Canada Dept. 
A(jr. Pamphlet 7.1, n. ser. (1926), pp. S, /n/.v. 7)— General information is pre- 
sented on the culture of rape, kale, and cabbage in Canada, and the results 
of tests oil these crops at some of the Dominion Experimental Farms and 
stations are summarized. 

Hugging cotton flowers to prevent accidental cross-pollination, T. H. 

Kfauney iuid J>. I). PouTEU (Jour. Jlcrcdiljf, J7 (JV2G). No. G. pp. 273-279, pi. 1, 
figs. 3.~ *TJie t('cliinqu(‘ iimmI in bagging l^Jg.vptian cotton flowers to prevent 
cross-pollination (E. S. R.. 4U, p, 22(1) is do.scriiied, and data are cited regard- 
ing cross-poJllnation, the effectiveness of bagging, and local insect carriers of 
])olleii. Unless artifleially ijollinated, bagged flowers produce fewer seeds per 
boil, doubt l(‘ss because T)ollen reaches only that part of the stigmas in contact 
with or immediately above the uppermost anthers. White bags wore found 
more efliciont than colored bags 

An account of experiments carried out to determine the experimental 
error of fl<dd (ricvls with cotton in Egypt, iM. A. Bailey and T. Tkouqht 
Miu. Aijr.. Tech, (unl Serr. Bui. (13 {7926} . pp. [ 2 ] + 2 . 9 , pin. 23 ). — 
I ]x]i(*i’iim*iils (o delermnie tin* aimainl of variabiiit.v to be expected in field 
trials with cotton led the authors to recommend that no patlis be left between 
i)eds, but that ri(lgo<! bordering th(‘ Ix'd shouhi be uprooted at picking time, 
t<uifol(! rei)etitioii of variety bed.s, and continuation of trials for at least 3 
years. Beds should be m the form of long strijis (up to 10 times as long as 
wdde), sited along the length of the ridges to facilitate planting, and where 
I>ossil)l(* +, feddan (abmit Vf, acre) in area. Where sutticient laud or seed 
is not availaltle, fewer repli(*alions should be used and the strips divided into 
two or (‘\(m thriH' ('ipial t)arts at harvest to iiiaintain the required mimher of 
comparisons betwe(‘n adjacent beds. Results slutuld be computed by the 
metliod of differences. 

Ninety refereiic(‘s are given concerning exi)erimeiital procedure, and a 
method is suggested by IT. Yule for obtaining th(‘ standard error of a difference 
between two means in a chessboard variety exix^riment, 

I'iie (‘ottoii growing coiiiitric.s present and potential: Production, trade, 
consumption (Pome: luf email. Inat. Apr., Bur. Geu. London: P. R 

King d Son, 1926, pp. AUVA l7+.?/7). — The production of cotton in important 
political divisions of the world is described briefly as in an cjirlier note 
(E. S. R., 41), p. 529), wdtb statistics of yields, acreages, commercial movement, 
and prices. 

Johnson grass in Texas, E. O. Pollock (Texas Sta. Circ . J{3 (1927), pp. 15, 
fig. 1). — Designed to aid in the better management of fields on which Johnson 
grass is already established, this circular indicates the adaiffation and dis- 
tribution of the plant, and describes production methods for hay and seed, its 
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raltie for pasturo, its place in the cropping system, and means for Its eradica- 
tion. Brief abstracts are given of laws affecting the prodnction and shipping 
of Jdbuson grass hay. 

BareedUng winter oats for the South, T. R. Stanton (Jour. Amer. 800 , 
Agron.i 18 (1926), No. P, pp. SOk-Sl^, fig. i).— Breeding work with winter oats 
at the Arlington, Va., Experiment Farm developed two strains of Winter Turf 
which during the period 1916-1925 outyielded unselected stock by about 8 bu. 
per acre. Definite winter types isolated from Pulghum seem more cold-resistant 
and yield better than the original Fulghum. Several high-yielding strains of 
winter oats developed from Winter Turf X Aurora satisfactorily combine the 
earlinesa and kernel characters of Aurora with the winter resistance of Winter 
Turf. Other winter oats breeding activities of the U. S. Department of Agri- 
culture are outlined briefly. The maintenance of varietal identity is indicated 
as an important problem confronting southern oats growers. 

[Potato experiments in New Brunswick], D. J. MacLeod (Canada Ewpt. 
FarmSf Div. Bot. Rpt. 1925, pp. iS~45, 4^-50). — In the production of certified 
seed close spacing appeared superior to thin planting because of the smaller 
number of large tubers in the former. Growers of Irish Cobbler and Green 
Mountain seed potatoes might adopt the practice of planting as close as is 
consistent with rogulng. Selected Green Mountain seed grown on seven tyiies 
of soil revealed tendencies for soils such as coarse sand and black muck to 
product short round tubers and heavier soils such as ordinary sandy loam 
and clay to yield longer types. 

Potatoes were stored under dry and damp conditions in burlap containers in 
contact with certain salts, fertilizer ingredients, fungicides, and commodities 
of general consumption such as* are shipped in bags often used subsequently 
by potato shippers. Salts, particularly when brought in contact with the 
moistened surface of tubers, readily dissolve and entering through the lentieids 
infiltrate the surrounding tissues, producing necrosis. 

Epsom salts, sodium nitrate, potassium nitrate, and coarse common salt 
appeared similar in severity of action, and ammonium sulfate, while slightly 
slower, ultimately produces like conditions. Bordeaux dust and acid phos- 
phate produced restricted necrotic sunken areas involving only the tissues 
adjacent to the lenticels, leaving the rest of the tul)er otherwise firm and 
normal. The former under dry conditions produced no apparent Injury. In 
dry storage all the salts produced very much modified conditions as outlined. 
Flowers of sulfur effected no change. Oane sugar resulted in a very slight 
necrosis around a few lenticels under damp storage but produced no abnor- 
mality under dry conditions. Tea, coffee, cocoa, potato starch, corn meal, and 
bran do not produce necrosis but by their hygroscoplcity induce an enlarge- 
ment of lenticels and also provide media for development of rot-producing 
organisms which are afforded readier penetration through the lenticels. 

Deep-eyed as opposed to shallow-eyed varieties seem predisposed to greater 
ravages by chemicals, and varieties with thin skin were found extremely 
susceptible to the rapid infiltrating and diffusing action of chemicals. The 
deleterious effects exhibited seem to demand that all sacks used to contain 
potatoes should be thoroughly washed before using, to insure complete removal 
of injurious substances. 

Potato growing in Colorado, E. P. Sandsten (Colmado 8ta. Bui SI 4 (1927), 
pp. SO, figs. 5).— The status of potato production in the State Is outlined, and 
accounts are given of soil and fertility needs, handling seed, varieties for dif- 
ferent sections of Colorado, cultural and field methods, and harvesting and 
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storage practices. Important diseases and control methods are described 
briefly. 

A method of crossing sorghums, H. N. Vinall (Jour, Heredity^ 17 (19^6), 
No. S, pp. 296-299, flf/s. S). — This method involves the use of a glass plate 
(about 6 by 8 in.) to collect pollen from the male parent. Several advantages 
are indicated. 

Report on the sugar beet experiments [in Ireland], 1025 (Dublin: 
Dept Lands and Apr,, 1926, pp, 5i). — Experimental results with sugar beets In 
1925 considered with previous (1911-1913) results demonstrated that with 
proper care and management crops comparing favorably in yield and sugar 
content with continental crops can be grown in Ireland. While German and 
Dutch varieties appeared somewhat superior to the Danish and French varieties 
in sugar content, no marked difference in yields was noted. Any soil produc- 
ing satisfactory root crops seemed suitable for sugar beets. The i)ositlon of 
sugar beets in the rotation did not influence yield or sugar content materially. 
Top-dressing with sodium nitrate at the rate of 1 cwt. per acre after singling 
increased the average yield without lowering sugar content, and seemed to 
stimulate the growth of crops backward because of mangel fly attack or un- 
favorable soil or weather conditions. Relatively narrow drills and tliorough 
and frequent after-cultivation were indicated for maximum yields. 

The effect of increased applications of sodium nitrate on the quality 
of sugar beets [trans. title], J. SouCek (Ztschr. Zuckerindua, Gechoalovak, 
Repuh., 50 (1926), Noa, pp. ^19-1^2; 49, pp. 499-503; 50, pp, 507-514),— In 
()5 c()mparative fertilizer expi^riments with sugar beets in 1924 in Czecho- 
slovakia, similar to and In continuation of previous (1923) work (B. S. B., 
52, p, 834), sodium nitrate applications were equivalent to 0, 100, 200, 300, 
and 450 kg, i>er hectare (0, 89, 178, 267, and 400.5 lbs. per acre). As general 
averages the respective yields of beets amounted to 32,9(X), 35,400, 37,000, 
38,400, and 39,800 kg. per hectare; leaves 16,900, 18,600, 20,200, 21,600, and 
23,400 kg.: sugar content 19.18, 19,31, 19.33, 19.35, and 19.18 per cent; purity 
of Juice 89,8, 90.2, 90.1, 90.2, and 90; and nitrogen content of root 0.141, 0.14, 
0144, 0.148, and 0.156 per cent. 

Contrary to results in 1923, sodium nitrate produced enhanced yields of 
roots and leaves under the influence of favorable weather conditions and 
caused reduction in neither sugar content nor purity of juice, the latter being 
rather larger in the treated beets. The beets of 1924 were more mature than 
those of 1923; they had relatively fewer leaves. Tlie nitrogen content of the 
root was augmented slightly by progressive additions of sodium nitrate, and 
more beets per unit area were found on treated plats. In the 44 tests where 
the soil was analyzed, the Influence of sodium nitrate apparently varied 
according to the nitrogen and calcium carbonate contents of the soil, its 
mechanical condition, and time of harvest. Sodium nitrate affected the yield 
and quality of the beets more favorably when the soil contained less nitrogen, 
when the beets were riper, and where the soil had a high moisture capacity 
(heavy clay). When the soil hud a small calcium content, the effects of the 
100 and 200 kg. applications of sodium nitrate were most intensive, probably 
due to neutralization of soil acidity. 

The composition of biennial white sweet clover as related to soil enrich- 
ment, A. L. Whiting and T. B. Richmond (Soil Sci., 22 (1926), No, 2, pp. 83- 
95). — ^The composition of tops and roots of biennial white sweet clover was 
determined at various growth stages at the Illinois Experiment Station to get 
Information on handling the crop In cropping systems. 
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^ Bweet clover tops Appeared to decrease in nitrogen^ pHoaphorus, and anllnr 
with maturity the first season, while the roots Increased In nitrogen and 
apparently in other elements while increasing in dry matter. In the second 
season the roots increased slightly at first and then decreased, paralleling 
somewhat the concurrent decrease in the tops. These changes seemed partly 
due to translocation. 

Kltrogen was the outstanding element in both tops and roots at most 
sampling periods, much being found in a soluble form in the roots. Mineral 
elements are present in quantity generally in the order potassium, calcium, 
magnesium, sulfur, and phosphorus. Potassium and calcium apx)eared to be 
needed in relatively large amounts. More calcium is present in seed and leaves 
than other elements except nitrogen. The magnesium present in the seed equals 
about one-third of the phosphorus content, whereas two or three times as much 
magnesium as phosphorus is present in the leaves. Sulfur occurs in relatively 
large amounts and exceeds phosphorus in most cases. It is high even in the 
seed and very high in the leaves. More phosphorus was found in the fall roots 
than in other samples. Analyses of root samples taken in the fall at 0 to 7 
in. and 7 to 40 in. showed that the roots at considerable depth maintain the 
same percentage comiwsition as near the surface. Data cited indicated that the 
composition of sweet clover may be influenced considerably by applications of 
limestone, phosphorus, and potassium. 

[Tobacco investigations in Canada in 1925], 0. M. Slagg, J. E. Mont- 
BETJiL, H, A. Freeman, and T. G. Major (Canada Expt. Farms, Tobacco Div, 
Rpi. 7925, pp. iO, figs. 6 ). — Tobacco investigations (E. S. R., 55, p. 738) in Can- 
ada during 1025 embraced varietal studies at Ottawa and elsewhere in the 
Dominion, fertilizer, seed bed, and rotation experiments, and notes on the nico- 
tine content of varieties variously treated. A report by Freeman on the status 
of Canadian tobacco in the British Isles, a discussion ))y Major of progress in 
disease studies, and the usual statistics on acreage and yield in Ontario and 
Quebec are also included. 

Glass-covered semihotbeds excelleil in production of early, vigorous seedlings 
at both Harrow, Out., and Faniham, Que., and treatmeui of seeds with various 
organic and inorganic mercury comix)unds showed little or no advantages. 
Beds made and steamed in (he fall were fully as satisfactory as tliose made 
and steamed in the spring. 

At Harrow it has been found possible to control the root-rot disease when 
tobacco is grown in 4-year rotations of corn, grain, hay, tobacco, and corn, 
tobacco, grain, hay. The best results in fertilizer tests were obtained on flue- 
cured tobacco with formulas supplying ammonium sulfate, acid phosphate, and 
potassium sulfate e(iuivaient to 1,000 lbs. of 2.8-9-10 of mixed fertilizers per 
acre, with Burley equivalent to 1,000 lbs. of 0-8-8, and with Uie Green River 
type to 1,000 lbs. of a 5-6-7.5 mixture. Drilling again proved superior to 
broadcasting fertilizer, and the most satisfactory rate for manure used with 
commercial fertilizer was 14 tons per acre. From the viewpoint of yield, 
manures at the acre rate of 12 tons ranked in the order poultry, sheep, horse, 
cow, and hog. Little dilference was noted in the quality of cured leaf. 

The use of commercial fertilizers improved both yield and quality of cigar 
binder tobacco grown at Farnbam, whereas lime lowered both yield and qual- 
ity. Using commercial fertilizer with manure gave an average yield of 200 lbs. 
more per acre and a net profit of about $20 per acre over manure applied 
alone. 

A disease survey showed that damping-off In the seed bed, Thielavia root 
rot in the bed and field, and mosaic continue to be the most serious troubles 
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affecting tobacco In Canada, Steaming seed bed soil for 80 minntes at 60 lbs, 
pressnre satisfactorily controlled Thielavia root rot. In tests of certain com- 
mercial preparations as soil disinfectants the dust treatments injured the 
germination and stand and reduced the size of plants. Formaldehyde prepa- 
rations did not seem as injurious to the host plants as the organic mercury 
compounds. Soaking seed with water before sowing appeared to stimulate 
growth somewhat. Air-dried samples of sandy loam soils were found slightly 
more acid than fresh samples. 

On the biology of tobacco fermentation [trans. title], J. J. Schmidt 

{Tropenpflanzer, 28 (1925) y No. 2, pp. 64-68) .—Investigations by the author 
revealed striking differences in the bacterial flora of tobacco from different 
sources and differing in quality. Development of microorganisms present on 
the green leaves was found to occur during the fermentation process. Species 
differed in their development according to the optimum temperatures for their 
groups. The flora of tobaccos differing in source and quality varied in respect 
to numbers and types of species of microorganisms. No differences in the 
number of species were observed between similarly fermented German and 
foreign tobaccos. The imported and domestic tobaccos differed regarding 
the species of microorganisms found thereon, although the bacteria pertained 
to the same groups. Differences in number and kind of species were observed 
on tobacco fermented by different methods, e. g., German and North American. 
The bacteria isolated from domestic and foreign tobaccos could be grouped 
according to their physiological characteristics and temperature optimums as 
cocci, short rods, and flu<^rescent tyi)es, spore producers of the size and type 
of Bacillus mycoides and B. megaiherium, mesentoricus forms, and Plectridia 
and Clostridia (only from poor quality tobacco). The bacteria from different 
tobacco varieties were observed to behave differently in their relation to protein 
and carbohydrates. Mesentericus forms decomposed different proteins quickly, 
whereas cocci and short rods decomposed protein slowly. 'Species related to 
B. mycoides and B. megatherium dccomi)ose protein and carbohydrates quite 
rapidly. 

Spring wheat production in Illinois, R. W. Stakk (Illinois Bta, Buh 287 
(1927), pp. 337-351, fig 1). — Although spring wheat is grown to a limited extent 
in all parts of the State, it is of importance only in northern and central Illi- 
nois. It has l>een found less profitable than corn and winter wheat but more 
gainful than oats. To'^ts at De Kalb and th(‘ slalioii rocommendod tlxe use of 
the Marquis variety, a 2-l)U. acre rate, seeding in 4-in. rather than 8-in. drills, 
and planting March 1 or soon thereafter. While spring wheat may advan- 
tageously substitute for winter wh(‘at Mdien fall wi'ather (*onditions prevent 
seeding the latter, it usually replaces oats and follows corn. If cornstalks 
have not been plowed under carefully spring wheat should be sown elsewhere 
to avoid wheat scab. Preparation and seeding practices are outlined, and the 
characteristics and behavior of varieties tested are summarized. 

The Influence of certain soil amendments upon the quality of soft red 
winter wheat in Ohio, L. E. Thatcher (Jour. Amer. Boc. Agron., 18 (1926), 
No 8f pp. 629-648, figs. 3). — When sodium nitrate was applied to Dawson Golden 
Chaff wheat at monthly intervals from March 16 to June 15 at the Ohio 
Experiment Station, the straw yield and number of tillers per plat and the 
total nitrogen removal per plat in tlie crop were greater as the applications 
were made earlier in the season. The grain to straw ratio decreased with the 
later applications. Very little effect was noted on protein content of grain. 

In a 6-year rotation fertility test, the 10-year average test weight per bushel 
was lowest on untreated plats and on plats receiving sodium nitrate alone. 
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PlK^bartiB alone and potassium alone gave consistently heavier wheat than 
nitrogen alone* The test weight was lowered when nitrogen was added to 
either phosphorus or potassium and raised when nitrogen was added to phos- 
phorus with potassium. The effect of liming the land upon test weight and 
straw to grain ratio seemed to be correlated with seasonal conditions. Milling 
and baking rccc^rds, together with protein and ash determinations, on wheat 
from the 1925 crop on these plats are tabulated and discussed. 

[The Swedish State Seed Testing Station], II. Witte (Meddel. Statem 
Cent, Frolcontrollanst, iSweden], No. i, (1926) ^ pp. 1-38, figs. 7; Eng. ahs., pp. 
57, $8 ). — ^An account is given of the history and organization of this station, 
Its equipment, and its activities during the fiscal year 1924-25. 

Kecent Indiana weeds, 1925, A, A, Hansen (Ind. Acad. Sci. Proc., 41 
(1925), pp. 199, 200 ). — Plants reported as recently occurring in Indiana since 
the previous report (E. S. U., 55, p. 740) include litsroot ( Astro gdluB glycophyl- 
los), Japanese bindweed (Convolvulus japonicus), Canada thistle, wild mari- 
gold (Mati'karia matricarioides) , stinking goosefoot (Chenopodimn vulvaria), 
and wood sago (Teucrium canadense) . Infestations of prairie mimosa (Acuan 
UUnoensis) , Bermuda grass, and perennial sow thistle are also noted. 

Weed control, H. Groh (Canada Expt. Fauns, Div, Bot. Rpt. 1925, pp. 
19, 20 ). — Further experiments (E. S. R., 54, p. 834) indicated that moderately 
d^p plowing followed by disking may be recommended for moust^-ear hawkweed 
as for other hawkweeds. Eradication without breaking up was tried by using 
dry salt with scattered patches, but recovery from the roots was prevented only 
with considerable injury to the grass. Common mouse-ear chickweed may be 
controlled in lawns by raking out the weed and then seeding in fresh grass. 

The distribution of weed rye (Secale cereale) in the mountains of 
central Asia [trans, title], G. A. Balabaev (Balabajev) (Trudy Prikl. Bot. i 
Sclek. (Bui. Appl. Bot. and PlanUBreeding) , 16 (1926), No. 4, PP‘ 101-134, figs. 
2; Eng. ahs., pp. 132-134 )- — Intensive studies in the inoiintainous districts of 
Samarkand established a definite regularity in the distribution of weeds, 
especially rye, according to the mountain zones. A tough-spiked winter rye, 
met with only in cereal fields, was noted chiefly in irrigated winter wheat, less 
frequently in winter barley, and rartdy among spring grains on nonirrigated 
land or among other field crops. The spread of rye increases according to 
altitude, and in the mountain zones (1.330 to 2,440 meters) wheat is entirely 
supplanted. 

HORTICULTURE 

Methods of interpreting results of horticultural exi>eriinents, R. I). 
Anthony (Amcr. Soc. Hort. Hoi. Proc., 21 (192)), pp. 256-258). — A brief con- 
tribution pointing out the iini>ortance of determining the influence of Individual 
variation where the number of individuals is small, and discussing also the 
application of the Mitchell and Grindley and Bessel formulas and the Student 
method for analyzing the results of horticultural investigations. 

Effect of various lengths of day on development and chemical compo- 
sition of some horticultural plants, E. C. Auchteb and C. P. Hakley (Ainer. 
Boc. Hort. Boi. Proc., 21 (1924), PP. 199-214)-— In studies at the University of 
Maryland of the effect of modifying the length of light exposure upon soy 
beans, peppers, lettuce, and radishes grown under high and low nitrate con- 
ditions, the soy beans blossomed much earlier and the peppers considerably 
earlier under a shortened day. On the other hand, lettuce and radishes 
blossomed sooner under a lengthened day. In the case of soy beans, very 
little difference was noted in the response to light changes of the high and 
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low nitrogen serie«, a fact due probably to the l^umlnou® nalure of the soy 
l>ean. On the other hand, a lack of nitrates delayed blooming in i>eppers, 
lettuce, and radishes irrespective of the length of day. 

Analyses of soy beans showed short-day plants at the time of blooming to 
have a higher percentage content of total carbohydrates than plants of other 
treatments. At the same time the percentage of total nitrogen was lower. 
The normal-day plants reached a similar composition at blossoming time 
(80 days). Plants subjected to intermittent light failed to respond in the 
Fame way as plants receiving an equal amount of light in a continuous appli- 
cation. In the case of soy beans, intermittent-light plants at the time of 
blooming were low in sugars, starches, and soluble nitrogen and high in 
insoluble nitrogen. Soy beans lighted at night with electricity did not bloom in 
160 days, the duration of the study. Since the percentages of soluble carbo- 
hydrates were somewhat lower in the continuous-light series, the authors deem 
it likely that tlie carbohydrates were used in growth extension rather than 
in fruiting. 

[Breeding work at the South Dakota Station], N. E. Hansen {South 
Dakota Sta. Rpt. 1926, pp. 28-31). — This comprises brief notes upon various 
breeding activities and the resulting seedlings, including pears, grapes, crab 
apples, walnuts, and roses. In general, homozygous parents have been found 
more valuable than heterozygous in the development of valuable seedling 
fruits. 

Fertilizer experiments with greenhouse lettuce and tomatoes, J. W. 
Lloyd {IlHmm Sta. Bui. 286 {1927), pp. 309-386, figs. 3). — A report upon gi*een- 
house experiments with soils and fertilizers for lettuce and tomatoes. 

A soil mixture made up of 4 parts brown silt loam, 2 parts rotted manure, 
and 1 part sand when supplemented with nitrate of soda at the rate of 0.8G 
lb. per 100 sq. ft. or dried blood at the rate of 3.00 lbs. per 100 sq. ft. pro- 
duced l>etter average yields of lettuce and equally as good crops of tomatoe.s 
as a soil mixture made up of 4 parts of .soil, 4 parts of rotted manure, and 1 
part sand, thus indicating that part of the manure might be effectively 
replaced by coiuiiiercial fertilizers. The addition of acid phosphate to the 
nitrate of soda reduced the yields of lettuce and increased those of tomatoes. 
This detrimental effect iq)on Jettuce was overcona* l)y liming. Potassium sulfate 
proved of no value to lettuce and only slightly beneficial to the tomatoes 
when used in connection with other materials. Exct‘ssive quantities of com- 
mercial fertiliz(‘rs had a tendency to reduce the yields of both the lettuce and 
the tomatoes. 

Steam sterilization increased the yields of lettuce and decreased the yields 
of tomatoes growing in the 4r-4-l soil mixture. Sterilization apparently 
rendered the soil nutrients more quickly available, thus resulting in an ex- 
haustion of the soil earlier in the season. In respect to the use of acid 
phosphate, the author sugge.sts that none be used upon the lettuce but that 
small quantities be applied as a top-dressing to the tomatoes after the last 
crop oi lettuce has been harvested, • 

A case of arsenical injury to tomato plants, F. A. Fenton {Iowa Aoad. 
Sci. Proa., 31 {1924), PP> 135-137, figs. 4). — Bran mash ix)isoned with Paris 
green and used as a bait for cutwwms is believed to have caused the death 
of tomato plants about whose bases it was placed. The death apparently 
resulted from girdling lesions caused by water-soluble arsenic. 

Trials with commercial varieties of canning peas, A. N. Hxjme (iSoutA 
Dakota Sta. Bui 221 {1927), pp. 15, figs. 2). — Herein are presented the results 
of a test of 10 commercial strains of 8 varieties of canning peas, supplemented 
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with general information upon culture, inoculation, canning factory operations, 
etc. Data upon the comparative yields of inoculated and uninoculated seed gave 
conflicting results, distinct increases being obtained from inoculation in only 
6 of 11 trials. However, averaging all strains, inoculation increased the yield 
5.98 per cent and the weight of green vines 23.7 per cent. 

Watermelon culture, M. F. Wharton ( Arizona i^ta. Timely Hints for 
Farmers, No, 156 (1926), pp. 7, figs. Jf ), — This comprises general cultural 
information. 

Essentials to successful fruit culture in Arizona, F. J. Crider {Arizona 
Bta. Bui in (1926), pp, 887^95, pi 1, figs, 20).— General information is pre- 
sented upon fruits and varieties of fruits suited to different elevations and 
suggestions are given upon the soil requirements, plannii^g and planting of the 
orchard, the use of filler trees, care of the orchard, (Pv land operations, gen- 
eral outlook of the fruit industry in Arizona, etc. 

Fruit bud formation and growth, H. 1). Hooker \ imrr. Soc. Jlort, BcL 
Proc.i (1925), pp. 123-126). — Kmpba.sizing the olo‘ ■ I'-Rsoflation of carbohy- 
drate accumulation with the rest period and fruit-bud (lifierenliation in pome 
fruits, the author suggests that shoot growth is determined by a series of con- 
secutive, reversible chemical reactions, in which an accumulation of end prod- 
ucts such as carbohydrates retards and eventually stops the reaction. On the 
other hand, carbohydrate accumulation Is not an end product of root activity 
and hence does not retard development. It i.s deemed likely that the accumula- 
tion of carbohydrates in the vicinity of the buds at time of differentiation may 
affect the morphological development of the growing point in such a way as to 
suppress the development of photosynthetic machinery and so favor the forma- 
tion of floral parts. 

Comparative rates of imbibition in apple wood tissue, C, F. Kogers 
(Iowa Acad. Sci. Proc., 81 (1924), P- 154 ). — Observations upon finely ground, 
air-dry wood of 12 apple varieties placed in a saturated atmosphere at a con- 
stant temperature showed the maximum rate and the greatest total imbibition 
in those varieties which have proved to be least hardy in Iowa. 

The chemical composition of developing flowers and young fruits from 
weak and vigorous sjmrs of the apple, F. S. Howlett (Amcr. Soc. Hort. Sei. 
Proc., 21 (1924), pp. 194-199). — Analyses, at the Ohio Experiment Station, of 
flowers collected from weak and vigorous Fall Pippin apple spurs at the time 
the central flowers were about to open showed, despite the fact of the reduced 
weight of the weak-spur blooms, no significant differences in the percentage 
composition of the two groups whether computed on the basis of green or dry 
weight. However, the average total amounts of nitrogen, free reducing sub- 
stances, total sugars, and acid hydrolyzable polysaccharides were greater in 
flowers from vigorous spurs. The same relations held in flowers gathered just 
after the petals had fallen. Analyses of flowers collected from the same trees 
at the time abscission had begun showed higher nitrogen and lower free re- 
ducing substances and total sugars In the flowers which remained upon the 
tree, thus bearing out very closely previously noted results with Roxbury 
Russet flowers (B. S. R., 60, p. 836). 

A comparison of the composition of flowers about to abscise with that of 
flowers from which the petals had just fallen showed no significant increases 
in total nitrogen and carbohydrates. Assuming equal pollination for blooms 
on strong and weak spurs, the author believes that many of the latter are 
incapable of fertilization from the beginning, due to some unknown cause such 
as egg cell degeneration or inadequate nutrition. 

Borne observations on the effect of Inbreeding on the vigor of apple 
seedlings, H. L. Lantz (Amer. Boc. Hort Bci. Proc.^ 22 (1925), pp. 115-123 ). — 
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Apple breeding studies at the Iowa Experiment Station have shown that In- 
breeding is not only difficult but usually results in seeds of fair to poor viability 
and trees low in vitality. Sib and back crosses, though accomplished quite 
easily, also yielded seedlings showing in the main lower vigor than those of 
out crosses. Two combinations, viz, Salome X Jonathan and McIntosh X 
Longlidd, have been especially productive of viiliiablo progeny. Results of sib 
and back crosses in these two lines are discussed in some detail. 

Apple stock variation and its relation to scion growth, J. T. Breqgee 
(Amer, Soc. llort. ScL Proc., 21 {192i)y pp. 313-318). — Measurements taken at 
Cornell University of the initial growth of McIntosh and Rhode Island scions 
grafted upon equal sized root pieces taken from pairs of 6-year-old McIntosh 
trees which had rc'ceived identical soil treatment but differed significantly in 
size showed a gi'eator growth in progeny of large sized trees in 11 out of 14 
pairs. The differences proved statistically significant, the odds in one case 
being equivalent to five times the probable error. 

In a s(‘cond experiment in wli ch Delicious scions were grafted upon large 
and small sized apple seedlings, measurements taken of the first summer’s 
growth revealed no significant differences which could be correlated with the 
sizes of the original seedlings. This fact is believed to indicate that factors 
which affect tlie initial growth of the scion do not influence its further develop^ 
meut. Furthermore differen<‘c\s in seedling size may be due in part to dif- 
ferences in the time of seed germination. 

The relation of temperature to pollen tube growth in vitro, II. E. 
Knowlton and H. 1*. Sevy (Amer. Soc. llort. Sci. Proc., 22 (i.92J), pp. 110-115, 
fiffs. J).— Studies al the West Virginia Experiment Station with the pollen of a 
number of varieties of apples placed upon agar medium containing 10 i>er cent 
eane sugar and held nt various temiKjratures from 32 to 97° P. showed the 
greatest growth rate for all varieties except Yellow Transparent to he between 
05 and 70°. Except at the lower rangt^s, temperature had no effect on the 
percontag<‘ of germination. The rate of growth of Rhode Island infllen was 
conspicuously slower than that of other varieties. In the case of Stayman 
Winesap and Arkansas jwllen germination was so poor that no typical growth 
curves could be determined. I’ollen held at low temperatures with little or no 
growth behaved normally when removed to a satisfactory temperature, but 
cultures taken from alxive the optimum temperature and placed at the optimum 
failed to recover. Practical deductions are set forth. 

The causes and results of partial pollen sterility in apples and pears 
[trans. title], F. Kobel (Landw. Jahrh. Schweiz, 40 {1926), No. 3, pp. 441-462, 
fig. 1). — A further report (E. S. R., 52, p. 739) upon pollination studies at the 
horticultural experimental station at Wiidenswil, Switzerland. 

Continuation of pollen viability tests showed slight fluctuations from previous 
results, leading the author to suggest that viability of pollen is apparently 
influenced to a limited degree by internal and external nutritive conditions. 
Pollination tests with high and low viability varieties again demonstrated that 
varieties with low pollen viability are not good pollinizers. Cytological studies 
showed varieties with normal, odd number, triploid, and tetraploid chromosomes. 
The viability of the pollen was closely related to chromosome constitution ; the 
greater the abnormalities, the lower the viability of the pollen grains. The 
haploid number was 16. Rerner-Rosenapfel with a pollen germination of 9T 
IKir cent had 16 chromosome pairs, which behaved normally in the various 
divisions of the pollen motl^er cell. On the other hand, Gravenstein with a 7 
per cent viability had 48 instead of 82 chromosomes in the somatic cells. 
William Christbirne (Bartlett) with 46 per cent viability had 16 pairs and 2 
odd chromosomes. 
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Varieties with poorly germinating pollen bore fruits with many sterile seeds, 
a condition traceable to the abnormal chromosome constitution. Varieties with 
above the normal number of chromosomes inclined to parthenocarpy. A statis- 
tical analysis shows that under otherwise normal conditions the average fruit 
weight Increased with an increasing seed number. In ripe fruits of two pear 
varieties an increase in the number of seeds per fruit was found to be accom- 
jmnied by an Increase in sugars and total acids. This phenomenon did not 
occur ill apples, but there was noted a distinct rise in sugar content as the 
weight of the fruit increased. 

Pectic constituents of peaches and their relation to softening of the fruit, 
C. 0, Appleman and 0. M. Conrad {Maryland Sta, Bui, 283 (1926), pp, 8, figs. 
5). — Analyses of the fresh pulp of (h-awford peaches harvested at various stages 
of maturity failed to reveal any iiectic acid or pectates. Determinations of 
protopectin and soluble i>ectiii in fruits picked hard ripe and allowed to soften 
in a room averaging 65^ ¥. showed a close inverse relationship between the 
contents of the two substances. As soluble jiectin increased the amount of 
protopectin showed a corresponding decrease. The maximum soluble jiectin (con- 
tent was found in fully ripe fruits. The sum of the pectin and the protoiie<'tin 
apparently increased slightly as the fruits softened. The pectic changes in 
fruits stored at 37.5® was much slower than that of higher temperatures. 

Fruits removed from the tree in the hard ripe stage and stored at 37.6° and 
tliose allowed to remain on the tree .showed no increase in soluble pectin at 
the end of 3 days, whereas a comparable lot stored at 72° showed decided 
changes. The fruits at 72° become very soft, indicating a (dose parallel be- 
tween softening and peetie ehange.s. Similar re.sults were oldnined in a com- 
l>arable experiment with greener peaches. Storage at low temiKU'atures was 
found detrimental to quality, and it is deemed advisable to leave hard riix' 
peaches on the tree for a few days if marketing conditions are unfavorable. 

The influence of i)otash upon the yield and quality of grapes [trans. 
title], 0. Dusserre and C, Godet (Am, Agr. Suisse, 26 (J92o), No. 5, pp. 639- 
6}3). — Data obtained in a Ghasselas viiieyard Icjcated on Ibe gravelly calcare- 
ous soil at the viticultural station at Auveniier show that potash fertilizers sig- 
nificantly increased yields, the average yield i)er vine for three years being 574, 
054, and 699 gm. for th(‘ control, potassium sulfate, and potassium muriate plats, 
respectively. At the vsame time the sugar i)roduced per acre was considerably 
greater on the i>otash plats, especially the muriate of potash jdat. 

Correlation of chemical composition with hardiness in brambles, li. 
Ix)'rT {Missouri Sta. Research Bui 95 (1926), pp. 22, figs. 4). — A close correla- 
tion was found between the amount of actual winter injury in blackberries 
growing at Turner station on a rather poor loess soil and the percentage of 
freezable water in the bark of lateral shoots, as detenu ined by the dilatometer. 
Comparing the effect of four cultural treatments, namely, cover crop with and 
without nitrate of soda and ordinary culture with and without nitrate of soda, 
the least injury was found upon the cover crop and nitrate plat. This increase 
in hardiness Is believed due to the stimulation of the nitrogen upon the cover 
crop which in turn was bettor able to usi‘ more of the soil moisture otherwise' 
available to the blackberries. Determinations showed the highest iKJrcentages 
of bound water in the cover crop-nitrate plants. In the case of raspberries 
grown in the same vicinity, cover crops without added fertility increased 
hardiness. 

The study of bark samples taken from ra.si>berries growing at Columbia, 
part of which had the young shoots removed twice in early spring, showed the 
highest percentage of bound water and the least amount of killing In the 
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treated plants. The largest percentage of bound water, of pectin, and of 
protein nitrogen found in any bush fruits was in 2-year-old currants grown 
under ordinary culture. An evident correlation was noted between hardiness 
as measured by the percentage of bound water and the x>crcentages of pectin 
and protein nitrogen. The correlation coefficients were 0.67 ±0.06 and 
0.6±0.07, respectively. No relation was observed between hardiness and 
total sugars or total pentosans and only a slight correlation between hardiness 
and the percentage of dry weight. 

Unlike the rasx)berry, the blackberry samples showed no seasonal develoi>- 
inent in pectin and bound water, suggesting that the blackberry probably 
attains its maximum hardiness earlier than does the raspberry. In the rasx)- 
herry the seasonal increases in the percentages of bound water and x>ectin were 
particularly marked in those' phints which had the first two crops of shoots 
removed. 

The avocado stock problem, H. J WKitinn (Calif. Avocado Ahsoc. Ann. 
Rpt. 1925-1926, pp. 37-41). — Citing the present day use of untested Mexican 
avocado seedlings as stocks for improved varieties, the author iK>ints out the 
advfintages of using known seedlings of proved value both in resi>ect to soil 
adaptability and effect ui)on the scion. 

Results of pollination and other eYi)eriinents on avocados at the 
orchards of the Point hoiiia Homestead, O. I. and A. P>. (h>ARK (Calif. 
Avocado Assoc. Ann Rpt. 1925-1926, pp. H5-94)- — Avocado trees responded 
quickly to nitrogen applicalions either in the form of nitrate of soda or of 
ammonium sulfate provided they had not reached a critical stage of under- 
nourishment when tmitc'd. Attempts to increase the set of fruit with nitrogen 
yielded negative results. A eombiiiation of animal and chemicjil fertilizers 
gave very good results. 

In reimrting further (E. S. K, 52, p. 343) upon iK>llination tests, the authors 
found no loss in fruit setting in the Fuerte variety when half the tree was 
inclosed in a tent which excluded i)ractleally all insects. The inelosure of 
IK)rtions of Fuerte and Spinks trees in a single tent with bees resulted in prac- 
tically no set (*f fruit. Comparing cross- and self-iK)Uinatloii on the Dickinson 
variety, crclss pollination was invariably much more successful in producing 
fruits 

The citrus industry in South Africa, II. J. AVeuheb (Citrus Leaves, 6 
(1926), No. 9, pp. 4-3, /lifs. 4 ). — This contribution from the Citrus Experiment 
Station, Riverside, Calif., is a general discussion pointing out the present extent 
and distribution of the citrus industry in Houtli Africa, together with comments 
upon its condition and future outlook. 

Orange cincturing and root x>ruiiing tests, C. G. Savage (So. Aust, Min. 
Ayr. Rpt. 1925, p. 36). — Based on records taken at the State Experiment 
Orcliard, Berri, South Australia, orange trees girdlwi in 1023 when in full 
bloom yielded 259 lbs. of fruit i^er tree, as compared with 185 lbs, for trees 
girdled when the new growth had just started and an average of 30 lbs. for 
untreated trees. Root pruning, on the other hand, had but slight effect uiwn 
yields, and the trees, treated In this manner w^ere for some time following 
sickly in apiiea ranee. Data taken the succeeding season upon the same trees 
without further treatment showed 129 lbs. of fruit for trees originally girdled 
when In full bloom as compared with 76 Ihs. for those treated at the time new 
growth was starting. Root-pruned trees, on the contrary, yielded much larger 
crox>s the year following the treatment 

Studies in the Kao Pan Siamese seedless iiomelo [trans. title], T. Tanaka 
{N6ffaJcu Ktvaihd (Jour. Sci. Ayr. Boo, [Japan]), No. 275 (1925), pp. 288-299, 
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pis, S, figs, 2; Eng, abs„ pp, 12, i3), —Brief descriptive notes are presented upon 
tile fruits of the Kao Pan seedless pomelo^ imported directly from Siam, the 
native habitat of the tree. The adaptability of this highly esteemed variety 
to various citrus-growing regions of Jai>an is also briefly considered. 

Pollination of feijoas, O. I. Clakk (Calif. Avocado Assoc. Ann. Rpt 1925-^ 
1926f pp, 94, ^5).— Covered and uncovered feijoa blossoms produced 9 and 40 
per cent of fruits, resj)ectively. No insect save the honey bee was seen to visit 
the blooms. Hand pollination tests showed the Coolidge variety to be 100 per 
cent self-fertile, and of many tested this was the most productive and bore 
the largest and best quality fruits. 

The effective use of flowering plants, A. Eknst (Die /jwcckmdssige Ver- 
wendung dtr Blutenstauden. Mohringen-i^tnitgart: [Author^, 1926, pp. [4]-f 
19S pis. 20, figs. 16). — Practical information is offered upon the planning and 
planting of flower gardens, with notes on the adaptability of various plants for 
special locations. 

Improving small home grounds in Illinois {llhnols CirC. SlJf (1927), 

pp. 40, figs. 15). — This includes information of a general nature concerning tlie 
planning and planting of home grounds, with notes upon garden fencing and 
furnishings, upon the preparation and care of tlie lawn, and upon trees, shrubs, 
and other smaller percniuals. 

rOEESTEY 

The new book of trees, M. Woodwakj) (London: A. M. Philpot [1926], pp. 
SIO figs. 91), — This book contains popular desciiptlons and Indicates the prin- 
cipal characteristic features of native and exotic trees of Croat Britain. 

Acacia seedlings, Part XI, It. PI Cambacje (Poij. Soc N. K. Wales, Jonr. 
and Proc., 59 (1025), pp. 230-246, pis. 5). — Ttvhnical descriptions are given of 
the seedlings of several Acacia spocies, with notes on the nocturnal movement 
of early leaves and the clo.sing of cotyledons at night. 

Forestry legislative survey (Washington, I). C : Amer. Tree Assoc., 1927, 
pp. 67). — A resum<^ of forestry organizations and a.ciivltles in th(‘ various States. 

Some aspects of forestry in South Australia, D. Maw^son ([Adelaide]: 
Univ. Adelaide, 1925, pp. [l]-{-30). — A general statement upon the forestry 
situation in South Australia. 

The line-plot system: Its use and application, W. M. Robebtson (Jour. 
Forestry, 25 (1927), No. 2, pp. 157-163). — On the assumption that a large num- 
ber of small plats evenly distributed throughout the area wall yield more 
accurate information for the whole forest than will a few large sample plats, 
a line plat system w^as devised wherein records were taken upon small perma- 
nent sample plats spac'ed regularly along blazed perpendiculars run off at 
regular intervals from a permanent base line. Such a system offers the added 
advantage that it lends itself readily to statistical analysis, formulas for which 
are given in the text. 

Accuracy of methods in estimating timber, R. H. Candy (Jour. Forestry, 
25 (1927), No. 2, pp. 164-169). — Studies at the Petawawa Reserve and at the 
Lake Edward Forest Experiment Station, Quebec, of the line plat survey as 
a method for estimating timber showed that this method may be relied upon 
to give a suflaeiently accurate estimate. Furthermore, this system had the 
great advantage of being susceptible to ready analysis concerning accuracy. 
Comparison between the strip and line plat methods showed much lower per- 
centage of error in favor of the latter. 

A new growth per cent formula, S. R. Gevobkiantz (Jour. Forestry, 25 
(1927), No. 1, pp. 44-4 ^)^ — Following a critical analysis of methods commonly 
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used in determining growth percentage, the author presents a new method 
devised by himself for deriving a growth percentage formula which he deems 
to be simpler than older formulas and to yield more accurate results. 

The air seasoning of lumber in the Douglas fir region, H. H. Johnson 
and W. H. Gibbons (Timherman, 21 (1926), No. 12, pp. fiffs. U; 28 

(1926), Nos. 1, pp. SS-H, figs. U; 2, pp. hO-kh. fig- 1; 28 {1921), No. S, pp, S8-Uf 
figs. 8 ). — Herein are presented the results of an extended study of various 
practices in piling lumber in commercial establishments. With a view to 
outlining the most efficient and successful procedure, tables are included show- 
ing the amount and character of depreciation, and charts are given showing 
the rate of drying In different types of piling. Data are given upon the esti- 
mated time required to air season Douglas fir timber of various moisture 
contents. 

Waste kauri wood as a source of paper pulp and resin (Bui. Imp. Inst, 
[London], 2k (1926), No. k, pp. 65k-66k), — Tests conducted by the Imperial 
Institute, London, England, upon the properties of Kauri wood indicated 
that this could be converted into pai)er pulp of considerable value, whether 
in the original condition or following the removal of the resin, A large 
resin content reduced the yield of pulp so considerably that it is suggested 
that this substance might profitably be removed prior to pulping, especially 
when its content is more than 10 ikt cent. Preliminary studies upon resin 
extraction indicated that this material might be extracted from waste kauri 
wood at a reasonable profit. 

DISEASES OF PLANTS 

The relation of euviroiimeiit to disease in plants, L. 11. .Tones (Amer. 
tJour. Bot., 11 (192k), 10, pp. 601-609, figs. J).--lIohliiig that relatively less 

emphasis, in the stage altainable, should now bo jdaced on the parasite as 
an indei>en(lent organism and relatively more on the disease, the author 
urges as a first step increased attention to the relation ludwoen environment 
and disease inception and developimuit. 

lUbliography of the literature of plant i>roteciion, H. iVIoRsiATT (Biol. 
Heichsamt, Land u. ForsUv. Berhn-Dahlem, BihUog. r}iQn::eiischutzJit., 1925, 
pp. iy~{-228). — The present issue covers tlie plant protection literature of 1925, 
retaining, in the main, the plan and features of the 1920 issue, previously 
noted (E. S. li., 50, p. 142). 

Indiana plant diseases, 1023, M. W. Gardner (Ind. Avud. ScA. Proc., kO 
(192k), pp. 291-318, figs. 3). — This report is the fifth of this series (E. S. R., 
55, p. 242). An acouut of departures from normal temperatures and precipi- 
tations is followed by an account of economic diseases of plant hosts which 
are arranged alphabetically. 

“ The most destructive diseases noted this season were apple scab, blotch, 
fire blight, and bitter pit, cherry leaf siK)t, peach bacterial spot, plum brown 
rot, black raspberry anthrocnose and leaf curl, and tomato leaf spot. Fire 
Might attracted the most attention. 

‘‘The diseases or parasites not previously recorded for the State were as 
follows: Apple, Volutella fructi, Alternaria core mold, and lenticel spot; 
Lima and sieva bean, Bacterium vi^fnae ; blackberry, mosaic ; buckwheat, Ramu- 
laria anomala; Canadian bluegrass, UstUago striaeformis ; slippery elm, Phph 
tosticta ulmicola; hickory, Mirostroma juglandis; June grass, Eelminthos- 
porium vagans; mulberry, B. mori; iieach, Rhizopus rot; petunia, mosaic; 
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Ix^mbardy poplar, Dothichim populea; rasi>berry, mosaic, leaf curl, eastern 
Miiestem; rose, OpUndralad^um »eoparium; snapdragon, P. antirrhim; sweet 
pea, B. piH; soy bean, JJiaporthe nojae: tobacco, Oerconpora nimiiame, 
B, tahamm; tomato, Rliizoctonia soil rot. In an experimental plat, mosaic 
was noted on velvet bean, broad bean (Vida fala), scarlet runner bean 
(Phaseolus cocoinem), asparagus bean (Vifina sesqnipedahs) , and F. catjang.** 

Observations concerning the disease susceptibility of cereals and wild 
grasses, E, B. Mains (Ind. Acad. Bed, Prof., 40 pp. 289-295, figs, S).— 

Several hosts and diseases are included in this report of observations. 

Conditions for heat canker and sun scald in plants, R. B. Hakvey (Jour, 
Porestry, 23 (1925), No. pp. 392-39//). — ^Ileat cankers or sun scald injuries 
are due to excessive heat from the sun, conditions favoring scald being still, 
warm, cloudless days and dry soil. The injury may be de(*reas{‘d by shading, 
by increasing the soil moisture, and by keeiung fruits as far above the soil 
as is practicable. 

Mosaic and related diseases, L. O. Kunkel (Amer. Jovr. Bat., 12 (1925), 
No. 8, pp. 517-521). — Beginning with the claim of Beijerinck published in 1899 
(E. S. R., 11, pp. 107, 859) to have discovered in tobacco a (‘ontagious i)rinciple 
or agent causing the condition mnv widely known as mosaic, the author gives 
consideration to a few of tlie hypotheses regarding the character and causa- 
tion of this condition. 

Observations on the spore characters and histology of some physiologi- 
cal species of Pnecinia grainiiiis, K. C. Meitta (huhan Sci. Cong. Pro<\ 
[Valcutta'l, 11 (192'/}, p. 138). — An account is outlined of the infection histology 
of P. gramlnis iritici and P. graminis sccalis as cultivated on wheat, barley, 
and rye. 

Studies ill the life history and physiology of certain smuts, (1. V». Sautoris 
(Amer. Jour. Bot., 11 (192//), No. 10, pp. 6/7-6J/7, pis. 3} — Tilletia intiol, 
foetens, JJstilago iritici, V. hordci, V. zcac, and V. hcvflvri wore studi(‘d 

What is considered by the author as the oustaiiding result of his work is 
the evidence presented that U. horded, U. iritici, and V. henflerl (-an complete 
their morphological lif(' history saprophytically in art.tlcial culture media. 
Among the findings or confirmations as summarized, Jt is slated that infection 
of wheat by T. iritici occurs from the time of germination until a few days 
after the germination of the wheat, as reported by others. The germ tube from 
the fused sporidia enters between the cells of the sheath leaf. It is very 
seldom that the germ tube is intracellular. The mycelium and secondary 
spores of T. iritici are not able to infect the host, at least at the time and place 
where infection occurs from the usual Infection tube. The mycelium and 
resting spores of U. zeac, formed in culture, are not able to infect the host. 

The toxicity of the spores of Tilletia tritici to animals, N. Dohson (Brit. 
MycoL Soc. Trans,, 11 (1926), pi. 1-2, pp. 82-91 ). — “From the point of view of 
the practical stock feeder, it may be safely accepted that grain infected with 
bunt [T. tritici] may be fed without injury to animals.” 

The relation of stinking smut virulence to soil character [trans. title], 
G. Gabsneb (Angeu), Bot., 7 (1925), No. 2, pp. 80-87 ). — The alleged influence of 
soil character on the controllability of cereal stinking smut by seed steeping 
treatment, as appearing here in tabular and discussional detail, is typified by 
the fact that such plants succeeded better in sand than in garden soil. 

Values In pickling media [trans. title], G. Gassner (Angew. Bot., 6 (1924), 
No. 1, pp. 1-16 ). — An attempt is made to adjust and judge seed treatments with 
regard to efficiency and safety. 
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Biological testing of seed treatments [trans. title], G. FfiiEPRicHs (An^ew, 
7 (1925), No. i, pp. 1-9, fgs. 2). — Seed treatment data are given for 
Kaliniat, Germlsaii, and Unpulun. 

Bust fungicides in Hungary , 1021—1024 [trans. title], H. Kern (Angew. 
Bot, 7 (1925), No. 1, pp. 19-24). — Advantages or disadvantages of different 
dusts arc briefly indicated. 

Preliminary studies on Pleosphaerulina briosiana, J. II. Mttxer (Amer. 
Jour. Bot., 12 (1925), No. 4, pp. 224~237, pi. 1, 7). — Having noted char- 

acteristic spots, not accounted for by known parasites, on alfalfa and related 
plants in 1922, and having later identified a causal organism as P. liriosiana, 
first noticed in Eiiroi)e by Pollacci (E. S. R., 14, p. 150) ns causing a leaf spot 
on alfalfa in Italy, the author gives an account of this fungus in this con- 
nection, stating that the fungus collected here is identical with that described 
by Pollacci except as to the color of the ascospores. 

It is stated that P. 'briosiana is not pjirasitic on alfalfa, the spots being made 
by an insect which is followed saprophytically by the fungus, and that the 
fungus confines itself to the siK)t unless the resistance of the leaflet is broken 
down by many insect attacks. The fungus spreads to young plants after a 
cutting by ejection of the ascospores fn)m perithecia on leaves lying on the 
ground. The method of spread to new fields is not known. 

Cabbage diseases in Indiana, C. T. Gregory {Ind. Acad. F>et. Proa., 40 
(1924), PP- 233, 2S1 /). — This deals with cabbage >ellows, blackleg, and a seed 
stalk rot. 

Corn ear rot, A. N IIuitrE (8ou1h Dakota Sta. Rpi. IdJi], p, 9). — The author 
reports having produced from selections of the previous year about 100 sep- 
arate strains of corn, and that they have been found to i>ossess several heritable 
characters peculiar to strains of such corn. These characters include chloro- 
phyll deficiency, rolled toj), U^aning tops, striped leaves, etc. Two molds (Ak- 
pcrgillus niger and Fusaiium monUiformc) w’ere isolated from strains of corn 
included in this study. An attempt was made to associate disease orgtinisins 
willi the development of siipimsedly heritable characters, and it is said that 
tliere is no reason to doubt that the organisms associated with (*orn diseases 
reduce the percentage of germination, usually interfere with growth, and seem to 
be fissoeiated with peculiarities of growth which may also l)e herit.able. 

The transmission of streak disease of maize by the leaf hopper Baleln- 
tha mbila Naiide, H. IT. Storey (Ann. Appl. JUol., 12 (1925), No. 4, PP- 422-489, 
pU. 8). — A streak disease of sugar cane, maize, and related grasses is said to 
have been originally indicated by Fuller (E. S. R., 13, p. 1062). This has been 
variously noted and has been deseribed by the present author (E. S. R., 54, 
pp. 246, 250, 251), and the suggest ion has been offered that this is a specific 
transmissible disease to be associated with others known to ho of the mosaic 
type. Complete confirmation of the views of the present author had not then 
been obtained. 

The present paper records experimentation in which the transmission of the 
disease was effected through the agency of a jassid leafliopper, B. mbila, the 
controls remaining healthy. In experiments in which individuals of B. mbila 
collected uiwn streak diseased maize were allowed to feed on single leaves 
of the experimental plants the disease resulted in 45 out of 48 plants. One 
jassid lived for 5 months and carried the disease to 8 separate plants. No 
loss of infective power occurred in any jassid tested, even in periods of starva- 
tion in some eases or of feeding on apparently immune plants in others. 
Certain individuals, collected upon streaked maize, were incapable of causing 
any infection under similar conditions. Jassids reared upon healthy maize 
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omld not infect plants with streak disease, but after feeding upon diseased 
leaves for a week 26 per cent of the males and 86 per cent of the females, out 
of a total of 62 Individuals, became infective. Negative results were obtained 
with Aphis maidis, Peregrinus moAdis, and a number of undetermined jassids 
and fulgorids. Field observations showed that B. mUla was to be found when- 
ever a field of maize recently infected with streak disease was thoroughly 
searched. It is therefore held to be the agent of spread of tliis disease in the 
field. 

The testing of new varieties of hops, R. G. Hatton and J. Amos (East 
Mailing {Kent] Research Sta. Ann. Rpt. pp. 169-175). — In a portion of tliis 
account of the testing of new varieties of hops, reference is made to hop 
downy mildew and incidence of mosaic in the hop garden. 

Physiologic races of oat smuts, G. M. Reed (Amer. Jour. Bot.y 11 (1924), 
No, 7, pp. 4SS-462, figs. 2). — A summary of information to 1918 (E. S, R., 41, 
p. 162) and of later more or less related investigations by the author (E. S. R., 
44, p. 747; 54, p. 260) has been followed up with an account of experimentation 
started in the greenhouse under controlled conditions in 1924. The data as 
tabulated or de^taileci and discussed show differences, which are not necessarily 
more distinct when widely separated geographically (Wales and Missouri) 
than when taken from the same locality or field. 

The conditions of infection in potato w^art, F. Weiss (Amer. Jour. Bot., 
12 (1925), No. 7, pp. Jf 13- If 43, pis. 4, 5). — Synchyinuni eudoliioiimtm is an 

obligate parasite, the only part or phase of its life cycle which is independent 
of a living host being that during the germination of the resting and soral 
sporangia and ensuing swarm period of the zoosi)ores, which lasts only an 
hour or two. Studies here indicated show that the infection by X. cndohioticum 
is dependent on the presence of particular varieties of its host and on environ- 
mental conditions in general favorable to vigorous growth of the potato plant. 
Germination of both resting and soral sporangia occurs in water, and there is 
an indispensable minimum of water for the distribution of the motile cells. 
Other conditions are indicated. 

Although the potato wart fungus and the potato plant have similar Te(iuire- 
ments as to environmental factors, the disease can not spread widely under 
an effective quarantine on the movement of infected sot>d. Its controllability 
through the use of immune varieties tends to reduce it, in I he Unit(‘d states, to 
a problem the solution of which is at hand. 

The Helminthosiioriiim disease of rice occurring in the southern United 
States and in the Philippines, G. O. Ocfemia (Amer. Jour. Bot., 11 (1924), 
No. 6, pp. 385-408, pis. 6). — In an account previously noted (E. S. R., 60, p. 
664), the author called this disease sesame six)t of rice. The name is in the 
present article, as previously (B. S. R., 53, p. 853), expressly changed to 
Helmintliosporium disease of rice, to make it distinctly a disease of rice and 
to avoid possible confusion with the Helminthosporium disease of Sesamum 
indioum caused by Jff. sesameum, which is said to be widely distributed in the 
Philippines. 

The Helminthosporium disease of rice occurs in Java, Sumatra, Japan, 
China, India, Straits and Federated Malay States, Italy, the Philippine 
Islands, and Louisiana. It is primarily u seed bed disease arising from the 
planting of infected grains. Its severity varies in different places, probably 
on account of climatic conditions, losses among seedlings in the Philippines 
ranging from 10 to 68 per cent. In Louisiana no actual count was made. It 
appears to attack all cultivated rice varieties. The effects are described. 
The cause is E. oryzae, different strains existing as shown by morphological 
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and physiological differences. The fungus overwinters as dormant mycelium, 
the byphae being responsible for the greater part of the primary infection in 
the field. JET. oryzm Is not known to produce the perfect stage. Conldia are 
wind borne, causing secondary infection. The fungus is pathogenic on other 
grasses. Infection from the overwintered fungus may be reduced or pre- 
vented by submerging the soil In water at from 24 to 28® C. (75.2 to 82.4® F.) 
to a depth of about 10 cm. (4 in.) Lowland rice varieties emerged through 
water 10 to 20 cm. deep, and the conidia mixed with tbe soil at planting or 
suspended in the water did not produce infection. 

The relation of soil temperature to germination of certain Philippine 
upland and lowland varieties of rice and infection by the Helminthospo- 
riiim disease, G. O. Ocfemia {Amer, Jour. BoL, 11 (1,92//), ^o. 7, pp. J,37~460, 
pis. If ). — Rice Helminthosporium disease (H. oryzae) (see above) is said to be 
of considerable economic importance, unfavorable weather conditions promot- 
ing a serious seedl ng blight of rice on seed beds and in fields. Se(‘dling infec- 
tion is due mainly to seed-borne mycelium, though conidia or mycelium over- 
wintered in soil or crop residues may cause some infection. 

Tbe present work included experiments to dtlermine the effects of soil tem- 
peratures, mo ' stares, and sterilization. Temperatures favorable to growth and 
sporulatioii of If. oryzae are about tbe same as those for the development of 
tile Philippine varieties ( f rice. Severe infection occurs at temperatures of 
from 10 to 24*^ C. (00.8 to 75.2” F.), which may blight the seedlings before tht'y 
emerge, wlu'rc'as at tlO® only occasional bligiiting occurs. Planting in soil or 
b('ds at from 32 to liO” materially reduces infection. ColeoptHe, mesocotyl, and 
seedling-root Infections and resulting lesions, though more abundant and rapid 
in developing at higher soil temjKjratures, are less harmful and are outgrown. 
At lower soil lemperatures, even eoleoptile, mesocotyl. and seedling-root infec- 
tions are conducive to blighting after the seedLngs have emerged through the 
soil. 

A note oil the sterilization of rice-grains, S. K. Lose (Indian *Sci. Cong. 
Proe. [Caleutta], It (VJ2ff), p. US). — Bacillus subtilU in its sporing forms is 
common on rice grains, other seeds, and fruits. These forms are very resistant, 
but can hi* rendered harmless l>y dipping in 0.1 ivt'r cent mercuric chloride 
solution for from 4 to 0 minutes. Tlu‘ poison apparently does not penetrate 
tlie seed. 

Paccinla coroiiifera on winter rye [trans. title], L. F. IIussakow (Angeto. 
Bot., 7 (1025), No. Jfy pp. 262-2(}d). — In the autumn of 1924 an outbreak of P. 
coronifera (ui winter rye occurred in the neighborhood of Kamennaja Stepiie, 
Voronezh Province, Kussin, exceeding in severity the attacks by P. dispersa 
and P. graminis. The teleutosiKire stage of P. coromfera was unusually abun- 
dant, constituting about 85 per cent of all cuvses of infection. This is thought 
to be connected with the unusual dryness of the autumn weather. 

SoUnaceae as hosts for Synchytriuni endobioticura [trans. title], F. Ea- 
AiARcH (Angew, Bot.y 7 (1925) ^ No. 2, pp. 108-120y figs. 6). — A study is reported, 
with short bibliography, of the potato wart organism, ;Sf. cndohioticum, on 
various members of the nightshade family. 

Influence of environal factors on the infection of sorghums and oats by 
smnts, I, II, G. M. Reed and J, A. Fa-eis (Amcr. Jour. Bot.y 11 (1924)^ Nos. 8, 
pp. 518-SS4, 7; 8, pp. 579-599, figs. S ). — The experiments described in part 1 

were undertaken to determine the relation of soil factors, such as temperature, 
moisture, and reaction, to Infection of sorghums by Sphacelotheoa sorgM and 

ermnta and of oats by XlstUago levis. Results with the two sorghum smutSs 
which are the chief matters dealt with in this section, show that they respond 
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in quite similar fashion to temperature, moisture, and reaction as regards 
infection of susceptible varieties by 8. aorghi and B. orwenia. Slightly acid 
soils favor high infection percentages. A wide temperature range as regards 
Infection was established. The same was true of moistures, though the lower 
moistures greatly favored infection. 

In part 2 the authors report a similar series of experiments on the infection 
of oats by Ustilago levis^. 

Of the two oat varieties used, Avena nuda hwrmis and A, saliva victor, the 
former became infected at all temperatures tested (C) from 6 to 30*" C. with 
U, levis, the highest infection occurring at 25 (77° F.) A, saliva victor was 
also Infected at all temperatures, but this consistently gave lower results than 
did A, rmda inermis, except at the highest temperature, 30°. 

Soil moisture, soil temperature, and soil reaction are interdependent factors. 
Their interaction determines whether infection will take place and also the 
severity of the attack. Any one of thOsSe factors may he a limiting one in the 
prevention of infection. The term ‘ optimum temperature for infection,’ for 
example, is without s-gnihcance unless due regard is paid to other i>ossihlc 
influencing factors.” 

Cytological studies of the mosaic disease of tobacco, T. E. Rawlins and 
J. Johnson {Amer, dour. Bot., 12 No. i, pp. 19-S2, pi. i).— After careful 

study of about 345 slides showing the various steges of mosaie, the authors 
offer their interpretation of the evidence as to the cycle of dev(‘lopmeiit of the 
peculiar intracellular bodies found in mosaic tobacco leaves, r 

“The striate material, bodies of the small type, and the crescent-shaped 
bodies seem to be the first visible abnormalities to develop. All these bodies 
seem to appear at about tlie same stage in the development of the disease. 

“The fact that the striate material is usually in contact with the nucleus 
during its early stages indicate that it may bear some rather close relation 
to the nucleus.” Other facts cited are discussed. “With the exception of 
the striate material, all these types of abnormal intracellular bodies have 
shown a striking similarity in their staining reactions. While such similarity 
can not be considered proof of likeness in chemical nature, it is evidence of 
some value in that coiinoction.” With the (‘Xcei)tioii of a type of abnormality 
indicated, “ bodies of all the types described have been found in leaf cells 
containing mitotic figures. This fact is interesting in that it indicates that 
the presence of these bodies does not jn’event what appears to he normal 
nuclear and coll division.” 

Acidity and varietal resistance of wheat to Tilletia tritici, A. M. Huan- 
Karrer {Arner. Jour. Bot,, 12 {W25), No. 7, pp. S59 -371) .— lu former papers 
(E. S. R., 40, p. 245; 51, p. G51), the autlior claimed that varietal resistanc e 
of wheat to stern rust {Puccinia gramims tritici) was not correlated with eithoi* 
the titratable acid or the H-ion concentration of the expressed juice. In view 
of the reports of Von Kirchner (E. S. B., 35, p. 740 ; 42, p. 47) that susceptible 
wheat seedlings are less acid than are resistant "plants, suggesting that high 
titratable-acid concentration is responsible for resistance, the author carried 
out a more exhaustive study of both the H-ion concentration and the titratable 
acidity of wheat varieties whose reactions to the smut organism ranged from 
extreme susceptibility to immunity, and the data obtained are recorded in 
this article. 

The wheat varieties in the gi’ouping characterized by low titratable acidity 
were Jones Fife, Hybrid 128, Jenkin, Martin, and (probably) White Winter. 
The hlgh-acidlty wheats were Hussar, White Odessa, Eidit, Florence, Little 
Club, and (probably) Banner Berkeley and Turkey (Washington 326), 
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The relatively low values for the immune Martin and the high values for 
the very susceptible Little Club are inconsistent with Von Kirchner’s sugges- 
tion that high tit ratable acidity of the juice of wheat is responsible for 
resistance to T, tritici. Hybrid 128, Jenkin, and usually Jones Fife were 
characterized by relatively high H-ion concentrations, as was probably one 
c>tlier susceptible variety, White Winter, thus precluding the existence of a 
causal relation between a high concentration of hydrogen ions in the juice 
and resistance to T. inticL 

Breeding measures for control of loose and stinking smut of wheat 

[trails, title], G. Sessous {LnnMo. Jakrb. JUiijcni, 15 {10'Jl5), No 7~8, p/). 276- 
201 ). — A comparative study of varietal resistance to wheat loose and stinking 
smut, as outlined, is discussed as to its bearings on the problem of protection 
[igairist these two diseases. 

The loose and stinking smuts in Indiana, C. T. Gregory {Ind. Acad. Set, 
l*roG., 40 (1024), PP- 285-288, fi<j 1 ). — The season of 1924 was exceptional in the 
general prevalence throughout Indiana of wheat loose smut, which caused 
losses twice as great as in the preceding year, the conditions lending unusual 
importance to the behavior of wheat from hot- water treated seed. Details and 
cninparisons are given. 

Field observations on the crown-gall of nursery stocks, II. Woiimalu and 
N. H. Grubb (East Mailing [Kent] Research Sta. Ann. Rpt. 1924, PP' 722-125 ). — 
Observations are outlined as made on galls found on layered apple stocks. 
Similar outgrowths have been seen by the aulhor.s on crab stocks, layered pear 
stocks and young pear trees, layered hawdhorn stocks, plum and cherry trees, 
raspberry, loganberry, mangel, beetroot, melon, hop. and hollyhock. While it 
is admitted to l)e generally recognized that crown gall is caused by Bacterium 
tmnctocicns, it is not held that all galls in w^hich no parasite is detected are 
due to this organism. 

Of the apple stocks i)roduced at Fast Mailing, not one has proved to be 
wdiolly immune to crown gall. The size of the galls, bow’ever, may be some- 
w’hat infliiencod by the variety of the stock. Certain trees kept under observa- 
tion for 5 years show that those l)earing galls are not noticeably inferior to 
tliosc* having no galls. Experiment .s carried out on slocks raised from layers 
and stools, as suniniarized, indicate tliat cutting the shoots from the layers or 
stools with a knife is preferahio to tearing them off. as the clean-cut surface is 
less favorable gall development than a rough tear. Covering the cut surface 
at the low'd* end of the stocks with grafting wax or Stockholm tar reduces both 
number and size of the basal galls. Gulls on the stem above the base and 
root galls may be largely prevented by careful handling and planting, so as to 
minimize injuries. 

Field observations on the incidence of leaf scorch upon the apple, K. G. 
Hatton and N. H. Grubxi (Jour. Pomol. and Hmt. !8ci., 4 (t025), No. 2, pp. 
65-77 ; also in East Mailing [A>atj Research Sta. Ann. Rpt. 1024, pp. — 

Observations covering 6 years have shown that the variety of rootstock influ- 
ences strongly the development of leaf scorch. Among the layered stocks, three 
varieties, all classed as semidwarflng, have shown a notable tendency to increase 
the scorch. Among the seedling crab or free stocks, great variability is shown, 
but less tendency to scorch than is shown by semidw*arfing varieties. These 
manifestations of varying susceptibility have been noted on the unworked stocks 
themselves and on very different types of soil. Different varieties show con- 
sistently different degrees of susceptibility. The order of susceptibility of the 
four varieties available for comparison proved to l>e identical on layered and 
seedling roots. Leader tipping tends to reduce scorch. A direct relationship 
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appears between blossoming and fruiting and leaf scorch, which may account 
for the effect as noted of leader tipping. Leaf scorch reduces directly the sisse 
of the fruit. In young trees, lack of organic manures accentuated scorch, 
though generous feeding of older trees with organic (predominantly nitroge- 
nous) manures did not check the trouble. 

An unusual form of pear canker, R. V. Harbis {East Mailing [Kent] 
Research Sta. Ann, Rpt, 192i, pp, 135, 136, pi J).— In 1024 the author observed 
an unusual form of canker on a trained jiear tree at West Mailing. This is 
described in connection with the fungus, Nectria (jalUgemy the cause of apple 
and pear canker, and its Fusarium stage. It is not known whether previous 
infection by the scab fungus is necessary for the canker fungus to gain entrance 
in this particular form of infection. 

The mulberry “ blight in Britain, H. Wormald (Ann. Appl. Biol, 11 
{192i), No, 2, pp. 109-174, pi. 1). — In {Sussex and Kent a mulberry bacterial 
blight has been found on stools and on both young and well-established mul- 
berry trees. The black lesions on the leaves proved to l)e due to the white 
organism identified as Bacterium niori, an associated yellow organism failing 
to reproduce any of the disease symptoms. A die-back of some of the material 
studied was associated with Fusarium taterilium. 

Mulberry bacterial blight, H. Wobmald {East Mailing [Kent] Research 
Sia. Ann, Rpt. 1924, pp. 120, 121), — This brief account, referring to the more 
detailed one above noted, mentions the additional fact that another disease of 
mulberry leaves, which may easily be confused with that caused by Bacterium 
mori, is due to the fungus Oibberella moricola. 

The blue stripe wilt of the raspberry, R. V. Harris {East Mailing [Kent] 
Research Sta. Ann. Rpt. 1924, PP- 126-134, pis. 3). — A disease of cultivated rasp- 
berry, Rubus idaeus, is di^cribed as causing wilt of the canes, progressing up- 
ward, and eventuating in their death. The nature and extent of the dam- 
age to the crop is also discussed. Cultural work isolated a Verticillium, with 
marked constancy, from affected stools of many susceptible varieties. A con- 
trolled inoculation experiment, using plale cultures of the Verticillium from 
diseased canes, induced the disease with its characteristic tleUl symptoms. It 
is proposed, for reasons stated, to desiguale this disease as the blue stripi', wilt 
of raspberry. 

Erysiphaceae croatiae, V. SkoriO {GlasjiHc ^umslca Pokusc {Ann. Expt, 
Forest.) [R. Univ. Zagreb fust. Expt. Forest.], 1 (1926), pp. 52-118, pis. 32; 
Eng. ahs., pp. 108-111).- -This is a phytopathologic-systematic monograph on 
the powdery mildews of Croatia, with 110 references to the lit(‘rature of the 
subject. 

The cause of spike disease in sandal (Santalum album L.) » P. S. Jivanna 
Rao {Indian Sai. Cong. Prov. [Calcxitta], 11 {1924), V- ^43)- — A sandal tree 
about 10 years old was so trenched as to injure the roots of this tree and of 
Its hosts. This resulted in the shortening of the leaves and in their accumula- 
tion of starch, apparently because of the limitation of the water supply. Want 
of good hosts (for example, shortness of their lives) is a limiting factor as 
regards the best growth of sandal. The welfare of the hosts thus appears to 
be of greater importance than the bestowal of care upon the parasite 
{8, album) Itself. 

The biology and pathology of some of the hardwood heart-rotting fungi, 

I, II, D. V. Baxter {Amer, Jour, Bot., 12 {1925), Nos, 8, pp. 522-552, pis, S; 9, 
pp. 553-576, pi. 1), — These two sections deal continuously with studies of wood- 
inhabiting fungi and their hosts, Including Polyporus hispidus on Fraxinm 
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nigra; Fomea fraxinophilua on Fraxinua americana; F. fraxinophilua elUaianua 
on Shepherdia argentea; F. applanatus on Morua ruhra; F» connatua on Nyaaa 
aylvatica and Acer rnhrum; F, everhartU on Qucrcus velutina, Q. ruhra^ and 
Q. alba; F, igniarius on Fagua grandifolia ; F, pomaceua crataegi on Prunua 
americana and Crataegus sp. ; also with studies in less detail of F, conchatua 
on Fraxinua nigra and Crataegus sj)., and llydnum septentrionale on A, rubrum. 

The results of this study on the above heart-rotting fungi are said to show 
that visible changers in tree trunks or in wood generally referred to as decayed 
or as in an incipient stage of decay can not be used as a criterion of the 
extent to which the fungus has i)rogressed in the apjiarently sound wood, that 
mycelium occurs in a radial or linear direction in advance of such visible 
decay to a considerable distance, and that mycelium grown on wood in the 
laboratory does not necessarily produce discolorations or other visible indica- 
tions of rot in initial stages of decay. An improved method was used for the 
pure culture of wood-rotting fungi, the advantages of which are indicated. 
►Six species were developed on artificial media or on wood blocks in flasks, 
namely, Polyporua hispidus, Femes ignianus, F. everhartU, F. fraxinophilua, 
F. fraxinophilua cllisianua, and 2^. poinaccus, the latter three being studied in 
pure culture, it is said, lor the first time. Each fungus on agar produced a 
luxuriant and distinctive vegetative growth. Decay rate of a given fungus 
dc^pends upon the character of tlu^ wood. Field and culture study of 
F. ellisianus and F. fraxinophilua indicated that they should be considered as 
a single species. (21lsianns is considered as a form of F. fraxinophilua, 

Studlies in wood de(‘ay. — HI, The tovicity of western yellow pine crude 
oil to Lenzites sepiaria Fries, H, Schmitz {Jour. Indus, and Engin. Chem., 
H {1022), No. 7, pp. d/7, 628). — Previous pajHU's of this series have been noted 
(E. S. R., 48, pp, 352, 353). From this work it appears that western yellow 
pine oil has only v('ry liinit(‘d toxic proiH'rti('s and hitle value as a wood pre- 
servative against L. sepiana, and also that its high rate of evaporation is a 
disadvantage. The toxic point (that at which growth of the fungus is com- 
pletidy inhibited) varied slightly with the kind of wood used (sawdust of 
lowland white fir, Douglas fir, and sugar maple). 

Studies in wood decay, IV, V, IT. Schmitz (Amer. Jour. Bot., 11 {1924), 
No. 2, pp. 108-121, figs. 5; 12 {1925), No. 3, pp. IGS-lll, pla. 3).— Part 4 of this 
series, entitled The EfI'cct of Sodium Carboii.ate, Bicarbonate, Sulphate, and 
Chlorid on the Rate of Decay <d* Douglas Fir Sawdust Induced by Lenzites 
sepiaria Ft. with Sp(*cial Rcfenuice to ilie ElTect of Alkaline Soils on the Rate 
of Decay of Wood in Contact with Thom, considers only the indirect effect upon 
wood of the salts making up the “alkali” of alkaline soils; that is, the effect 
of these sails on the rate of decay induced by wood-destroying fungi. 

It is thought that small amounts of sodium carbonate or of sodium bicar- 
bonate increase the rate of decay in Douglas fir sawdust as induced by L. 
sepiaria, and that this stimulation is augmented by certain proportions of 
sodium sulfate, the (piestion of such intluonce due to sodium chloride being 
regarded as unsettled. It is also said that results, not here recorded, from a 
preliminary series of studies were comparable in every way to those indicated 
in this report. 

In part 5, Physiological Si)ecialization in l^omcs pinicola Fr., the four strains 
studied were obtained by the tissue method from si)orophores. Tlie dead but 
still erect trees from which these strains were taken were Douglas fir {Pseu- 
dotauga taxifolia), white fir {Abies grandis), w^estern hemlock (Tsuga hetero- 
phylla), and western white pine {Pinus monticola) , and the wood-destroying 
proclivities of these different strains were tested on Pinus pondcrosa (heart- 
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w(K)d and sapwoofl), P, monticola (heartwood), Lariw occidcntalis (heartwood), 
Pseudotsuga taofi folia (heartwood), AMes grandis, T. hetcrophylla, and Picea 
engelmanni. The percentages of weight loss are tabulated. 

The results, while not conclusive, are regarded as sufficiently so to Indicate 
that there may be considerable physiological variation within the species F. 
pinicola, though it is uncertain whether or not this may result from host influ- 
ence. The data also indicate the desirability If not the necessity of considering 
the source of wood-destroying fungus cultures in experiments dealing with the 
decay of wood under laboratory conditions. 

ECONOMIC ZOOLOGY— ENTOMOLOGY 

A biological survey of North Dakota, J, II, V. Bailey (f/. 8. Dept, Agr.y 
Bur, Biol. Survey, Nortli Amer. Fauna No. (1926), pp. VI+226, pis. 21 figs. 
8 ), — In part 1 of this report (pp. 1-16) the author considers the physiography 
and life zones of North Dakota, listing characteristic mammals, breeding birds, 
and plants, and crop adaptations of the llpi>er Austral, Transition, and Cana- 
dian zones. Part 2 (pp.’ 17-217) deals with the mammals of North Dakota, 
including an introductory part upon their present and former abundance, use- 
ful and harmful species, Indian names, and measurements and weights. Then 
follow accounts of the mammalian fauna, the type locality, general characters, 
early abundance, distribution, food and other habits, economic status, etc., so 
far as known. The bibliography which follows includes 70 titles. 

Some habits of mountain lions in Arizona, M. E. Mitsgrave (Jour. Mam- 
mal., 7 (1926), No. Ji, pp. 2cS2-28.5).~This is a brief account by an agent of the 
U. S. D. A. Bureau of Biological Survey of the habits of mountain lions, par- 
ticularly as related to the securing of food — the capture of cattle, horses, deer, 
etc. 

Anatomy of the wood rat, A. B. Howell (Baltimore: Williams d Wilkins 
Go., 1926, pp. X+225, ph. 3, figs. 31). — Following an introduction, the several 
chapters of this work deal with the systematic position of Neotorna and its sub- 
genera (pp. 0, 7), hal>its of the three subgenera studi(3d (pp. 8-10), external 
features (pp. 11-21), myology (pp. 22-89), alimentary tract and adjacent glands 
(pp. 90-99), urogenital system (pj). 100-109), osteology (pp. 110-172), and 
a discussion of muscle action and limb motion and of subgeneric variation (pp. 
173-216). A bibliography of 39 titles is included. 

A disease in wild rats caused by Pasteurclla mnricida ii, sp., K. F. 
Meyer and A, P. Batchelder (Jour. Infect. Diseases, 39 (1026), No. 5, pp. 386- 
412, fig. 1). — ^A detailed pathologic, anatomic, and bacteriulogic study of 88 
wild rats caught in the course of plague-control work in Oakland and Alameda, 
Calif., has proved the existence of four rodent diseases, namely, hemorrhagic 
septicemia (pasteurella), plagus, rat typhoid (due to Bacillus enteritidis and 
B, paratyphosus B), and pseudotuberculosis (due to B. pseudotuherculosis 
rodentium Pfeif.). The comparative anatomic findings and the significance of 
the diagnostic guinea pig inoculations and cultun's are discussed. 

“ The causative organism of the hemorrhagic septicemia, for which the name 
P. mnricida n. sp. is proposed, resembles morphologically, culturally, biochemi- 
cally, and serologically the well-known representatives of the pasteurella group. 
It is highly pathogenic for guinea pigs, rabbits, mice, and white and gray rats. 
Barnyard birds and cats are refractory. A spontaneous epidemic among labora- 
tory rats Introduced by an animal experimentally infected by the nasal route 
is reported.” 
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The storing habit of the Columbian ground squirrel, W. T. Shaw (Anier* 
Nat.f 60 (1926)^ No, 669, pp. S67-37S), — This contribution from the Washington 
Experiment Station is in continuation of investigntions of this rodent (Citellus 
colutnhianus columhianus) preriously noted (E. S. II., 56, p. 56). 

Records of birds bred in captivity, E. Hopkinson {London: H, F, G, 
Wither'by, 1926, pp. IX +330). — This is a compilation of records of the different 
species of birds that have been bred in captivity. Part 1 (pp. 1-174) deals 
with species which have bred in confinemeiil , part 2 (pp. 175-264) with 
hybrids, and part 3 (pp. 265-314) consists of a summary of the records. 

The distribution of bird-life in Ecuador: A contribution to a study of 
the origin of Andean bird-life, F. M. Chapman (Bui. Amcr. Mus. Nat. Hist., 
56 (1926), pp. pis. SO, figs. 21). — This is a continuation of the biologi- 

cal survey of South America (E. S. It., 38, p. 761). In part 1 (pp. 3-133) the 
author gives a review of the history of Ecuadorean ornithology, and deals with 
ibe American Museum’s expedition.'^, the general physiography of Ecuador, dis- 
tribution of forests, general climatic conditions, life zones of Ecuador and their 
bird life, discontinuous ranges and their significance, and the zonal distribution 
by families. Part 2 consists chiefiy of a distributional list of si)ecies and sub- 
siKH'ies (pp. 115-702) , preceded by brief remarks on the classification and nomen- 
clalure, the treatment of genera and of subspecies, the number of species 
included, lists of 86 Ecuadorean birds described as new, and of families with the 
number of siKK.’ies and subsixHdes by which each is represented in Ecuador, 
remarks upon and a list of North American migrants found in Ecuador, and a 
note uixm the sc-oiie of data presented, and is followed by a gazetteer, bibliog- 
raphy of 13 pages, addenda, and an index. 

Protozoology, C. M. Wenyon {London: Bailliere, Tindall d Cox, 1926, vols. 
/, pp. .117+778, pis. 5, figs. 336; 2, pp. IX+779-L}63, pis. 1.5, figs. 229).—The 
several parts of this wmrk are as folIow%s : Part 1, a general description of the 
J’rotozoa (pp. 1-152) ; part 2 (in both volumes), a systematic description of the 
Protozoa, wn'tli special reference to parasiti(‘ and coprozoic forms (pp. 153-1229) ; 
part 3, the Spirocliaetes (pp. 1231-1288) ; part 4, methods of investigation and 
rules of nomenclature (pp. 1289-1349; part 5, blood parasites of vertebrates 
and Trypanosomidjie of invertebrates (pp. 1351-1414) ; and part 6, references to 
the literature — Protozoa (pp 1117-1505) and Spirochaetes (pp. 1505-1514). 

Marine borers on the Atlantic coast of Canada, R. H. M’Gonigle (Canada 
Council Set. and Indus. Research Rpt. 15 (1,925), pp. 67, figs. 18). — Following a 
brief introduction, the author deals with the literature and reports upon a 
survey, local conditions, general conditions, and the influence of separate 
factors. A summary and a l>ihliography of four pages are included. 

Studies on insect metamorphosis, III, II. Singh-Pruthi {Brit. Jour. Expt. 
Biol., 3 (1925), No. 1, pp. IS). — The infiueiice of starvation is dealth with. 

A new method for comparing the efbcieucy of stomach insecticides 
ftrans. title], R. Janisch {Nachrichtenbl. Dent. Pflan::cnscliutzdi€nst, 6 (1926), 
No. 3, pp. 18-20; ahs. in Rev. Appl. Ent., IJ, (1926), Ser. A, No. + p. 192).— 
Larvae of Fieri s hrassicae that had all undergone their last molt on the same 
day wore placed in Petri dishes and fed for 1 to 2 days on unpoisoned leaves. 
They w'ore then given cabbage leaves poisoned by being shaken up in a bottle 
containing the insecticide in dust form. The leaves w'ere weighed before and 
after dusting, and their outlines were traced on squared paper before and after 
feeding. It was thus possible to ascertain the quantity of poison ingested up 
to death. A table is given showing the amounts for 21 metallic compounds, 
sulfur, and phosphorus, and a second table shows the number of days of 
feeding on the poisoned leaves. The experimental data are said to agree with 
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the results that have been obtained empirically with stomach poisons. 
Diortholead arsenate was found superior to all other relatively insoluble 
arsenical compounds. 

Pish oil, an efficient adhesive in arsenate-of-lead sprays, C. E. Hood 
(17. Dept. Agr. Bui. U89 (1926) ^ pp. 22, figs. Experimental work con- 
ducted from 1021 to 1924 has shown that linseed oil, fish oil, and corn oil, 
three drying oils, stand out preeminently as adhesives. Of these, corn oil is 
not so good an adhesive as either linseed oil or fish oil, hut is much more effi- 
cient than any of the other adhesives tested, which rank in the following 
order: Proprietary miscible oil, proprietary casein product, lead oleate, flour, 
and soap. Since fish oil adheres to the leaves only slightly less than linseed 
oil and is much less expensive, it is the one to be recommended for use. The 
best results are obtained by adding the fish oil after the arsenate of lead has 
been well mixed with the water and while the mixture is being agitated. The 
mixture should be agitated at all times while it is being applied. In high- 
power spraying the agitation of the material is usually excellent, but with the 
smaller outfits, such as the barrel pump, the agitation is sometimes poor, and 
satisfactory results can not be obtained either in the even distribution of the 
poison or in the adhesive qualities of the mixture. 

Tar-dllstillate washes: Their comparative effectiveness under diffe*rent 
conditions, on various pests, and at increasing concentrations, W. Good- 
win, A. M. Massee, and R. H. Le Pellet {Jour. Pomol. and Hort. Sci., 5 
(1926), No. 4, pp. 275-286, fig. 1 ). — In preliminary trials in the field against the 
hop aphid, tar-distillate washes of know^n composition did not prove sui)erlor 
to a proi)rietary article, but none of tlie washes proved sufficiently toxic 
under the conditions described. At 7.5 i>er cent strength, a tar-distillate wash 
gave encouraging results against winter moth eggs in the field. Between 5 
and 10 per cent is probably the optimum strcngtli, although higher concen- 
trations may slightly increase the actual efficiency. The experiments indicate 
the possibilities of evolving a fairly accurate te<‘lmiqiie for measuring th^ 
efficiency of egg-killing washes in the field. 

Injury to glasshouse plants from hydrocyanic acid gas following the 
application of copper fungicides, E. F, Guba (Phytopathology, 16 (1926), 
No. 9, pp. 633, 634 ) • — In this contribution from the Massachusetts Experiment 
Station attention is called to the fact that fumigation of citrus trees with 
hydrocyanic acid gas following the application of Bordeaux mixture is accom- 
panied by serious injury to the trees, the injury being manifested in the form of 
browning of the leaves and defoliation, often accompanied by severe pitting 
of the fruit. In some cases injury has resultcni as late as 11 months after 
the copper spray was applied, although ordinarily little if any injury oamrs 6 
months after spraying. To avoid this injury where brown rot and other 
diseases are to be controlled, some grower.s have adopted the practice of 
spraying 2 or 3 days after fumigation, while others have discontinued tlie 
use of Bordeaux entir(dy in f<ivor of other fungicidnl preparations free of 
copper (E. S. R., 49, p. 849). It is pointed out that no data have been obtained 
to indicate how long after the application of copper greenhouses may be 
fumigated without danger of injuring the plants, although the author has 
record of an instance of no injury from fumigation with calcium cyanide 46 
days after the copper treatment. Where fungus diseases are imi>artant in the 
greenhouse, the cyanide fumigant should always precede the application of 
the copper fungicide by 1 or 2 days, or the use of cyanide should be abandoned 
In favor of tobacco fumigants. 
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[Report of the South Dakota Station] department of entomology- 
zoology, H. 0. Severtn (South Dakota Sta. Rpt. pp, 19-22). — ^This is a 
brief report on the progress of work with the common field cricket (E. S, R., 
55, p. 355) and the lesser i)each borer. The latter is a serious pest of plums 
in South Dakota and has been found in the eastern half of the State attacking 
cultivated cherry and chokecherry. The studies indicate the i^est to be single 
brooded. Its natural enemies include a Mi('robi*acon parasite of the cater- 
pillars. Experimental control work is under way. 

Insect and other invertebrate pests of 1025, R. S. MacDougall (High- 
land and Agr. Soc. Scot. Trans., 5. «cr., 38 (1926), pp. 151-1 VJf, figs. 27). — In this 
annual report (E. S. R., 54, p. 257) the author deals with liver rot of sheep, 
gapes in poultry, hairworms in domestic water supply, the apple fruit moth 
or apple miner (ArggresthUi v'mjugclhi Zell ), a more extended account of 
which has been noted (E. S. R., 55, p. 557), other insect enemies of apple 
fruits, arsenic and apples, tln^ vapourer moth (Orgyia antiqm), the magpie moth 
(Ahraxas grossulariaia), the gooseberry sawfly (NenuituH rihesii), Enarmonia 
dinianii Gn. (pinicolana L.), the pea moth (Cydia nigricana) , the cinnabar 
moth (Htpocrita jacohaeac L.), the gold spot (Plusia festucae) and the silver-Y 
{P. gamma) moths, hawk moths, Diastrophus ruhi, the yellow dung fly 
[Scatoplu^ga stcrcoraria) , the green spruce aphid {Mgzaphis ahietina Wlk.), the 
lesser grain borer (Rhizopertha dominica Fab.), the greenhouse grasshopper 
{Tachpeines asynamorus) , and wood lice or slaters. 

The principal enemies of alfalfa in Argentina [trans. title] (Min. Agr. 

\ Argentina], Sere. Propaganda c In formes [CUrc] 67/5 (1926), pp. 20, pis. 3). — 
A brief account is given of the more important insect and related enemies of 
alfalfa. 

[The animal enemies of rice], 11. Winklkh (Tropenpflanzer, 28 (1925), 
No. 4, pp. 174-189). — An aecoui\t is given of the liiore important insect and 
related enemies of rice, with references to tlie literature. 

Notes on some unusual insect pests on fruit, F. V. Theobald (Jour. 
Pomol. and Hart. Sci., 5 (1926). No 4, PP- 241-247, figs. 0). — These notes relate 
to Mania maura; Forflcula auricula} ia ; and an attack of thrips on American 
blackberries, two of the commonest of which were Thrips tahaci (Lind) and T. 
favus Schr., while numbers of T. adusta (Uzel) occurred here and there and 
a few Lbnothrips ccrealium Hal. 

Citrus insects and their control, J. R. Watson (Florida St a. Bui. 183 
(1926), pp. 289-423, figs. 87) — This is a revised edition of Bulletin 148, pre-* 
viously noted (E. S. R., 30, p. 557). 

Insects affecting coffee in Trinidad and Tobago, F. W. IJrich (Agr. Soc. 
Trinidad and Tobago, Proc., 26 (1926), No. S, pp. 384-388). — A brief account of 
the more important coffee i)ests. 

Experiments in fumigating olives Avith calcium cyanide for Pliloeotlirips 
oleae Costa [trans. titlel, M. Benixoch (Bol. Estac. Patol. Veg. [Inst. Agr. 
Alfonso XII, Madrid], 1 (1926), No. 2, pp. 55-64, //).— This is a brief 

account of fumigation work in olive groves at Mora, Toledo, Spain. 

Heteroptera or true bugs of eastern North America, with especial refer- 
ence to the faunas of Indiana and Florida, W. S. Blatchley (Indianapolis: 
Nature Pub. Co., 1926, pp. 1116, pis. 12, figs. 215; rev. in Science, 64 (1926), 
No. 1667, p. 578). — ^Thls is th? fourth and lust of the author’s manuals or 
treatises on certain groups of the insects of eastern North America, the 
preceding works having been noted (E. S. R., 24, p. 259 ; 3G, p. 157; 43, p. 851). 

In the Introduction (pp. 3-30) the author discusses the classification, rela- 
tion of the Heteroptera to other insects and animals, tlie external structure 
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of a true bug, habits, collection and preservation, etc, A descriptive cata- 
logue of the order Heteroptera of eastern North America, which follows 
(pp, 31**1087), Includes keys for the separation of the families, subfamilies, 
genera, and species. Descriptions are given of the genera and of 1,253 forms 
recognized by the •author as occurring in eastern North America, together 
with their distribution, a few, chiefly from Florida, being described as new. 
A table showing the local distribution of eastern Heteroptera (p, 1087), a 
bibliography (pp. 1088-1110), and a general index are included. The review 
is by N. Banks. 

Experiments on the control of the apple capsid bug (Plcsiocoris rugl- 
CoUls Fieb,), L. N. Staniland (Jour. Pomol. and Eort. 5 (1926), No. i, 
pp, 267--274). — ^An account is gi\en of the distribution of P. rugicollis and its 
importance as a pest in the Bristol Province, England. Experiments in control 
show that considerable ovicidal action was exercised by certain tar-distillate 
washes when used at 8 and 10 per cent strengths. The season’s work suggests 
that winter washing with a suitable lar-distillate wash, followed by a spring 
application of a suitable oil spray or a nicotine wash, will prove an efficient 
method of controlling this capsid bug. 

The genus Erythroneura north of Mexico (HomopU^ra, Cicadellidae) , 
W. Robinson (Kans. Univ. Sci. Bui., 16 (1926), No. S, pp. 101-155, pis. 8). — A 
synopsis of this important genus, which includes the grape leafhopi)ers. 

The plant-lice or Apliididae of Great Britain, F. V. Theobald (London: 
Headley Bros., 1926, vol. 1, pp. JX-\372, figs. 196; rev. in liev. Appl. Bni., 
14 (1926), Ser. A, No. 7, p. 642; Ent. Mo. Mag., 3 ser., 12 (1926), No. 139, p. 
171). — This is the first volume of a work described by tlio author as a collective 
monograph of the British aphids exclusive of the Phylloxeridae (Phylloxera 
and Chermes in the broad sense), which are considered as separate from the 
true Aphididae* It deals with all the forms so far found or received by the 
author in Britain and includes such of Walker’s species as are recognizable. 
Keys are given for the subfamilies, tribes, snbtrlbes, genera, and species, and 
the classification is based upon that gi\en by r>ak(‘r (E. S. K., 43, p. 758) 
for the North American representatives of the family. I)es(Tiptions are given 
of the species, and figures of structural details of most are appended. 

Notes on the Aphididae of Egypt, W. J. Hall (Egypt Min. Agr., Tech, and 
Sci. fServ. Bui. 68 (1926), pp. YIll-{-62, pis. 3). — Following an introduction and 
list ot the Aphididae of Egypt, the author presents notes on the Aphididae 
.of Egypt (pp. 1-48), a list of the more important works consulted (pp. 49, 50), 
a host plant index (pp. 51-55), and a subject index (pp. 57-02). 

The reaction to flea bites, A. E. Boycott (Nature [London], 18 (1926), No. 
2973, p. 591). — The author points out that the irritating wheals which may 
follow the bites of various insects are anaphylactic in origin, and that it is 
only after a person has become sensitized to the proteld in the liquid which 
fleas inject in the process of biting that the familiar local irritable swelling 
develops. Some persons who are extensively flea bitten seem to become 
Immune, and others are naturally immune. 

The codling moth, F. W. Pettey (Union So. Africa Dept. Agr. Bui. 9 (1926), 
pp. 15, pis. 7). — This is a general account dealing particularly with control 
measurea 

The currant borer, P. H. Thomas (Tasmanian Fruitgrower and Farmer, 
12 (1926), No. 135 p. 11). — Tliis is a brief account of one of the most serious 
pests of small fruits in Tasmania. 

Levuana moth of the coconut, A. Despeissis (Fiji Dept. Agr. Ann, Rpt. 
1924, pp. 2, 3).— This is a brief account of L. iridescens and efforts being made 
for its control, particularly through the Introduction of parasites, in Fiji. 
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Fleris brassicae and Its parasite, Apanteles glomeratas, H. Mace {Ento- 
mologist, 59 (1926), No. 761, pp. 278, 270).— This is a brief account of observa- 
tions made at Harlow, Essex, England, in which the author points out that 
the larva alone is attacked by this parasite. 

Brief notes on the biology of the pink boll worm [trans. title], P. Ibabba 
GabcIa (Uol. Dir. Estud. Biol. [Afexico], S {1925), No. 1, pp. 1-11; ahs. in Rev. 
AppL Ent,, 14 (1926), Bcr. A, No. 2, p. 85). — This paper contains data collected 
by the author, who was appointed by the Mexican Government in 1920 to study 
the biology of the pest in Mexico. 

The “ spruce budworm biocoenose, 1, II, I. W. Baiuey (Bot. Qaz., 80 
(1925), Nos. 1, pp. 93-101, pl^. 3; 3, pp. S00-2L0, pis. 3, figs. 5).~The first part 
of this paper deals with frost rings as indicators of the chronology of specific 
biological events and the second part with structural abnormalities in AMes 
halsamca. 

American two- winged files of the genus Micro jdithalma Macquart, with 
notes on related forms, J. M. Aij)B1ch (U. S. Natl. Mus. Proc., 69 (1026), 
Art. 13, pp. 8). — An account is given of seven species of-Microphthalma, two of 
which are deseiibed as new to science. Members of this genus have been fre- 
(|uently reared as parasites of the larvae of May beetles of the genus 
1‘hyllophaga. 

The pear midge: Further observations and control with calcium cya- 
nide, D. MiLt-KU (New Zeal. Jour. Agr., 30 (1925), No. 4, PP- 220-224, fig- 1). — 
In this paper (E S. K, 40, p. 400) the results of control experiments are dis- 
cussed, The results of tliesi' exi>eriinents, as gauged from the tents, showed 
that the dosage of lb. to 200 sep ft. was ibe weakest eftective strength that 
could he used for 100 iku' C(*nt control. 

Parasites of the pear-midge (Perrisia pyri) : First attempt at their 
establishment in New Zeidaiid, 1>. Miixek (New Zeal. Jour. Agr., 32 (1926), 
No. 6, pp. 379-393, figs. 9). — This account re(*ords the parasitism during the 
summer of 1925 of the pear leaf rolling midge (P. pyri Keh.) in the vicinity of 
Bordeaux by Platyyastvr sf)., and later as high as 58 per cent in the vicinity of 
Palis. Inosiemma sp. and several clialcids of one or more species \vere also 
found near Paris. Coiisignineiit.s of i>eurs and leaves containing parasitized 
P. pyri wi’re sent from France to New Zealand in August and October. It was 
found that both the inostemma and Plotygastcr parasitize the eggs of tlie midge, 
and that tlieir larvae are internal parasites of tlie midge larvae, wdiile the larvae 
of the ehaleidoids are external parasites of the latter. 

British bark-beetles, J. W. IMunuo ([Gt. Biit.] Eoreslry Comn. Bnl. 8 (1926), 
pp. 77, pU. 10, figs. 32). — The subject is dealt with under the headings of gen- 
eral biology, iinix)rtance in forestry, and structure aud classifieatioii, wdth 
brief aceoiuds of genera and species. A list of British bark beetles arranged 
according to host idants and a bibliography of four page's are appended. 

The Buprestidae of North America exclusive of 3Iexico, W. J. Chambeb- 
LiN (Corvallis, Greg.: Author, 1926, pp. 291). — This catalogue includes the 
synonymy, a bibliograidiy, the distrihntion, tyiie locality, aud hosts of each 
.si)eeies of Buprestidae, of wideli 41 G are recognized. A list of authors and 
titles is apt>ended (pp. 245""289). 

On the males and an iiitersex-like sp<‘cimen of the parthenogenetic 
saw-fly Pristiphora pallipes Lei>., A. D. Peacock (Brit. Jour. Expt. Biol,, 1 
(1924), No. 3, pp. 391-412, figs. 17). — While comlucting biological experiments 
on parthenogenesis in sawfiies during 1923 the author obtained two males and 
an intersex-like specimen of the sfiecies Pristiphora pallipes Lep., which he here 
describes aud discusses. It is stated that this species appears almost completely 
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thelytokous, the males being exceedingly rare, and that sexual abnormalities in 
it have never been observed before. 

Studies in the parthenogenesis and sexuality of saw-dies (Tenthre- 
dinidae) , II, A. D. Peacock {Brit. Jour. Expt. Biol., 8 (1925), Nd. 1, pp. 
figs. 10 ). — This second paper on the subject, the first of which is noted above, 
deals with a gynandroinorph of Pteronidea (Ncmatus) rihcfiil Scop., with obser- 
vations on gynandroinorpliism and saw-fly sexuality. 

Descriptions of new reared parasitic Hymenoptera and some notes on 
synonymy, C. P. W. Mueseheck (U. S. Natl. Mus. Proc., 69 (1926), Art. 7, 
pp. 18 ). — This paper gives descriptions of 14 new species of Braconidae and 
synonymical notes involving certain of Provo nchcr’s species of the braconid 
subfamily Microgasterinae. 

The work-day of the bee, J. M. Hover and F. E. Lord (Qlcanirtgs Bee Cult., 
54 (1926), No. 11, pp. 710-712, figs. 3 ). — The authors describe an apparatus by 
which a colony records the fluctuating weight of the hive of bees day by day. 

The first successful attempt to control tlic mating of queen bees, G. H. 
Gale (Auwr. Bee Jour., 66 (1926), No. 11, pp* 5J2, 52'j, fig. 1 ). — ^This is a 
report of work conducted by L. It. Watson, of Alfred, N. Y., who successfully 
accomplisln^ the mating of queen bees artiticially. 

Beekeeping up to date, A. B. Flower (London and New York: Cassell d 
Co., 1925, pp. X+110, pis. 8, figs. 7 ). — A practical account. 

Seventh International Congress of Beekeepers, Quebec, September 1 to 
4, 1924 (7. Congrds Into national d'Apicultnrc, (Juehee, 1924. Q'uehee: Imp. 
Charrier d Dngal, 1925, Fr. Sect., pp. 1-277, figs. 68; Eng. licet., pp. 278-500, 
figs. 58). — This is a report of the proceedings of this eongross. 

Infestation of flax seed by mites, A. O. Davin (Linen Indus. Research 
Assoc,, Research hist. Mem. 81 (1926), pp. 45-52, pis. 4 ). — An account of 
infestation by mites, particularly Tgroglpphus lontpor, T. siro, Cllgeiphagus 
oadaverum, and Alcurohiiis farinae, and methods of combat. 

Ktiology of Oroya fever. — V, The experimental transmission of Barto- 
nella bacilUformis by ticks ( Derniaceiitor andersoiii), H. Nogucitt (Jour. 
Expt. Med., 44 (1926), No. 5, pp. 729-734, 3). — In experiments here re- 

ported B. hacllllformis was tr.nnsiniUed from infected to normal rhe.sus 
monkeys by the bite of D. andersoni (1). venustus Banks). A long period of 
feeding, both on tlie iiiL'cted and on tlie normal animal subjected to infection, 
was required in order to secure posHiyo results. The infection transmitted 
by the ticks was mild, but definite, as shown l)y the recovery of B. bacilli- 
formis from the lymph nodes and blood. 

ANIMAL PEODUCTION 

Natural history of the races of domestic niarnnuils, M. lliLzrrEiMER 
(Naturliche Rassengcschichte der Haussdugeticre. Berlin: Walter de Gruyterd 
Co,, 1926, pp. 235, figs. 12 h - — ^Tlie various types of the different species of 
domestic mammals are described, with special reference to their development 
and zoological relations. 

Materials for the physiology of the morphogenesis. — T, Cryptorch rams 
[trans. title], M. M. Zavadovskii (Zairadowsky) (Trudy Lab. Kksper, Biol. 
Moskov. Zooparka (Trans. Lab. Expt. Biol. Zoopark Moscow), 1 (1926), No. 1, 
pp. 67‘-80, figs, 7; Eng, trans., pp. 7G~80 ). — An account is given of two eryptor- 
chid Wallachian rams, which in contrast to normal males were hornless and 
showed a feeble development of the skull bones. The author discusses the 
fact that normally the horns start gro\ving before the sex instinct develops, 
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while In these oryptorcliids horn develoijment had not started although the 
sex instinct was present in one individual. 

The Influence of castration on the development of horns in Merino 
sheep [trans. title], M. M. ZavadovskiI {Zawadowsky) (Trudy Lah, Eksper, 
Biol. Mosicov. Zooparka (Trans. Lah. Expt. Biol. Zoopark Moscow), 1 ( 1926 ), 
No. 1, pp. Vl-GG, figs. 13; Fr. ahs., pp. t>//-67j).— Studies of horn development in 
Merino sheep showed that the average size of the horns of ewes at one year 
was 1.6 cm., of castrate d males 7.3 cm., and of normal males 58.9 cm. The size 
of# the horns thus appears to be inlluenced by the presence of the sexual 
hormones. 

Bilateral and unilateral castration in Cerviis dania and C. elaphus f trans. 
title], M. M. ZavadovskiI (Zairadotrsky) (Trudy JjOh. Fksper. Btol. Mosicov. 
Zooparka (Trans. Lah. Expt. Biol. Zoopark Moscow), / (1926), No. 1, pp. 
IH-JfH, figs. H: Eng. ahs., pp y///-'/<S). — "I'hi.s paiier deals mainly with the effects 
of the sexual hormones on horn development in deer. The stages of horn 
growth were classified, and i( was found that the development of knobs from 
which the horns form, tin' bi*anehing of the horns, and the hardening and 
drying of the grow’ing horn wore the stages dependent upon the sex hormone. 

BilnU'ral castration was found to have an iniluencc depending upon the age 
of the doer at the time (d eastralion. I^nilnteral castration experiments showed 
no specific relation hetwee-n the i)re-enco or absence of one tt‘Sticle and the 
presenc(‘ or ab>enr*e of one horn A female in which testhaiUir tissue was 
t ransplanhal showed mah‘ iiisiincts on tlie ninlh, tenth, and eleventh days 
after the operation. 

Investigations of evpcrhueiital fH^cinaidiroditisiii with variations in the 
ainoiint of testicular and ovar an tissue 1 trans. title K W. Krause (Biol. 
(Icn., 2 (1926), No. 3, pp 262 3(f9, pL 7). — The characteristics qf 56 male guinea 
pigs in wln('h 1. or 2 ovaries wom' trans])lanted at from 4 to 8 wxeks of age, 
with or without scinicast I’ation, are described, with s])ecial reference to the 
develojam'nt of female* sccondaiy sex clniractcrs. The animals w^ere under 
ohscivation for from 1 to 7 months at the Physiological Institute of the 
University ol 1 lorjaii -Tartu. lOslhonia. 

In 4 of 16 cases in \\hl<‘li 2 ovaries were transplanted into entire males, a 
iioticcahle (levelojiim'nt of tin* mammary glands and teats W7is apparent. All of 
6 semicastrated imhvidiials in vsiiieh 2 ovaries were ingrafted sliow^ed similar 
charaeterist ics. The time icquired for the action of the ingrafted ovary to 
hecomc evident was variable, being the shortest when 1 testicle W’as removed. 
The mammar.v glands ot the positiv^e reading animals were better developed 
both macroscojMcally and microscopically than the mammary glands of virgin 
females or hauales after lactation. 

Observations on tlie oestrous cycle of the albino mouse, A. S. PAravES 
(Boy. Hoc. [London], krov., Her. B, 100 (1926), No. B 701, pp. 15 1-170). —In 
studies of (lie (A'.strous c.vele and various ndated factors in the albino mouse 
the duration of the cycle w’as tound as follows: Por nnmated females 5.7 days, 
and for normal females mated with vasectomiMHl bucks 11 days. The increase 
iu the length of the c.vcle in the latter case was considered ns due to the forma- 
tion of a decidua, resulting from the stimulation of the vaginal plug. In 80 
per cent of tiie matings (»f normal mah's with normal females in which a 
vaginal plug was formed pregnancy follow^c'd, the average gestation period 
being 10 days. Blood, however, api-eaied in the vaginal smear on about the 
tenth to twelfth day of gestation. 

Continued lactation brought about by placing foster litters on the dam in- 
hibited oestrum for about 3 weeks except for the post-partum period. The 
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number of young suckled in such cases was important, as in small litters 
oestrum occurred in less time than with large litters. Unilateral ovariotomy 
did not affect the cycle. 

On the properties of the gonads as controllers of somatic and psychical 
characteristics. — IX, Testis graft reactions in different environments 
(rat), C. K. Moore {Amcr. Jour. Anat., S7 (/.926‘). No. 2, pp. 351-^16^ figs. i5 ). — 
In studies of the physiological properties of the gonads at the University of 
Chicago, whole rat testes have been successfully transplanted into normal and 
castrated males and females. Such transplantations have persisted for f«om 
1 to 6.5 months in many of tlie animals. 

Grafts showing various degrees of activity were found irrespective of the 
sex of the animal, but only those transplanted to the scrotum produced normal 
spermatozoa. This is assumed to he due to the temperature regulating properties 
of the scrotum (E. S. R., SJl, p. 428 ) 

The phosphorus metabolism and the influence of the testes upon It 
[trans. title], L. Ia. Rltakher (L. J. Blaciier) {Trudy Lah. Eknycr, Biol. 
Moskov, Zooparka {Tram. hal). Expt. Biol. Zoopark Mohcow), 1 {1926), No. J, 
pp. 231-234; Eng. ahs., p. 234 ). — determinations of phosphorus metabolism 
of four guinea pigs before and after castration indicated that the removal of 
both testicles resulted in a reduction in the amount of phosphorus excreted. 
The phosphorus balances were negative before castration but positive following 
the operation. 

Histological changes in the testis of the guinea-pig during .scurvy and 
inanition, B. Linus ay and G. Meues {Amcr. Jour. Anal., 37 {1926). No. 2, 
pp. 213-233, figs. 7 ). — In studies of the effect of scurvy and inanition on the 
histological structure of the testis of guinea pigs, it was found that inadequate 
amounts of feed or rations deficient in vitamin C caused a degeneration of the 
seminal epitheliuiu of the testes. The characteristics of this degeneration 
included a reduction in the normal number of the lale stages of spermato- 
genesis, desquamation of the germinal epillielium into the liimina of the tubules, 
and distintegratioii of the cytoplasm with the production of a reticular appear- 
ance, The Sertoli colls were not affected, and they persisted ovtm in tubules 
showing the advan(*ed stage's of degeneration. Almost complete regeneration 
of the germinal tissue occurred within 17 days after removal from a scorbutic 
diet. 

Preliminary analyses of the tissues aud of the metabolism of animals 
suffering from dietary .sterility, E. M. Anderson {Anat. Rcc., 32 {1926). 
No. 3, p. 227 ). — Studies at the University of Galiforniu of tiic composition of 
the blood of animals fed on natural foods and on vitamin K deficient rations 
have indicated very similar results for animals on the two types of rations, 
and no definite change in the blood resulted from addition of vitamin E in th(‘ 
form of wheat germ oil to the ration. The young born in the first litters of 
female rats on vitamin E d(*fieient rations were also analyzed at birth for 
crude protein, total lipoids, and ash. The crude protein, total lipoids, and ash 
account for only 73.4 per cent of the total solids in normal young, but the same 
constituents made up 1)1.5 per cent of the total solids in the young from pure- 
food mothers. This, however, suggests no relation to sterility. No differences 
in the nitrogen and fat inelaboli.sm on pure-food diets, Avith and without wheat 
germ oil, have been revealed which would account for the fertility of the 
mothers receiving vitamin E. 

Vitamin E aud reproduction on synthetic and milk diets, H. A. Mattiix 
and M. M. Clayton (Jour. Biol. Chem., 68 (1926), No. 8, pp. 665-685, fig. 1 ). — 
Continuing the studies of vitamin E for reproduction (E, S. R., 52, p. 864), 
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approximately 150 rats were reared from weaning on synthetic rations con- 
sisting of 18 per cent of casein, 4 per cent of salt mixture, 2 per cent of cod- 
liver oil, and 5 per cent of yeast, with 8 or 23 per cent of lard, the balance 
l)eing composed of starch. In certain rations 5 per cent of wheat germ oil, 
cottonseed oil, or olive oil replaced an equal amount of lard, or 0.5 per cent 
of unsaponifiable constituents of cottonseed oil or 0.2 per cent of unsaponifiable 
constituents of olive oil ri‘placed an ecjual amount of lard. In one lot 1 per 
cent of vitamin B Harris replaced the yeast, and the animals or feeds of 
another lot were irradiated. 

Good growth was obtained on all rations except the one containing vitamin B 
Harris and the animals appeared in good condition, but normal reproduction 
occurred only on the ration containing the wheat germ oil. A few young were 
horn on the other rations, and several resorptions occurred, but only for a short 
time when reproduction ceased entirely. The gonads of the males showed more 
or less complete degeneration on these rations. Two t>pes of yeast were 
used but they did not appear tj differ ns sources of vitamin E. 

In curative tests male animals from the above lots w^ere given supplements 
of wheat germ oil or wheat germ, or were placed on the colony ration. Some 
regained fertility, while many remained sterile. Such variation in the pro- 
liiicacy of individuals was evidently due to the lengtli of time that the 
vitamin E deficient ration was fed before making the change in the ration, the 
stage of gonad degeneration, and the age of tlie experimental rats when the 
feeding commenced. I)(*generatioii of the testicles w'as measured by compara- 
tive weights in these tests. 

Fertility wais restored in the females when the rations were supplemented 
w ith 1 per cent of wheat germ oil, but the number of young i>er litter did not 
approach normal. When larger amounts of wheat germ oil were given, litters 
of normal siz(' were produced, though lactation was subnormal even with 5 per 
cent of wdieat germ oil. 

Increased food eonsiimptioii in pseudopregnaney, II. Goss {Anat. Rcc,, 
f32 (1926) f No. Sj p. 2S2 ). — Uecords of the food consumption of pseudopregnant 
females indicatt'd that during 2 weeks following mating with vasectomized 
males, when the ocstrous cycle eeH^ed, the fimd consumption increased from 
25 to 50 iK'r cent above normal, with a eorresi>onding increase in body w^eight. 

The feeding value of diff<‘reiit grades of barley as they are separated in 
a modern seed-cleaning maehiiie (Schule system) [trans. title], P. Honcamp 
and W. ScuuAMM (Landw. Verti. Sta., JOlf (1926), No. 5-6, pp. 285-206 ). — In 
feeding exi)eriments with 2 wethers, using the various grades of barley sepa- 
rated by the seed cleaniiig device, it w’as found that the normal grain which 
wuis separated because of light weight contained 10.20 ixu* cent of digestible 
protein and had a starch value of 85.9 kg. p^^r 100 kg. of grain. The correspond- 
ing values for abortive grain were 9.93 per cent and 85,6 kg., and for the heavy 
sound grain 9.05 per cent and 82.6 kg, respectively. The nutritive values of 
other grades and of (he grain direct from the threshing machine were also 
determined. 

Investigations on the composition and digestibility of barley and Its 
milled products [trans. title], P. Honcamp and W. Schramm (handle. Vers. 
8ta., 104 (1926), No. 5-6, pp. 297-312 ). — The amounts of digestible protein and 
the starch value as determined per 100 kg. of the barley prcKiucts with wethers 
were for ground barley 10.93 and 83.2 kg., barley feed meal 9.31 and 72.9, the 
first separation of the bran 3.65 and 48.7, the second separation 3,83 and 40.7, 
and the third separation of the bran 12.41 and 75.1 kg., respectively. 
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Silage experiments at Nagpur, H. B. Annett and A. R. Padmanabha 
Atrm (India Dept. Affr. Mem., Chem. Ser., 8 (1928), No. 10, pp. 189-209). — 
Changes in the composition of Juar (Sorghum vulgare) ensiled in four pit silos 
and one tower silo are reported in various tables, and the^data are discussed. 
When the silos were opened the top layer of all was moldy, and in the tower 
silo there was a considerable shrinkage from the sides, which likewise molded. 
The sample bags placed in different portions of the silos showed small changes 
in their dry-matter content. A part of the crude fiber appeared to have broken 
down during ensiling, which resulted in the formation of nitrogen-free extract, 
but the latter was at least partially changed into organic acids. 

No significant differences were found between the tower or pit silos made 
in black cotton soil or in trap rock in respect to the changes in the composition 
of the silage. There appeared to be no advantage derived from sprinkling the 
crop with water after it was put in the silo or allowing the plants to wilt before 
ensiling. 

Swedish fish meal, its coinposition and feeding value [trnns. title], N. 
Hansson (Mcddel. Ccntralanst. Forsoksv. Jordbrvksomrddet [Sweden], No. 
302 (1926), pp. 16; Gcr. ahs., p. 16). — Tests with dairy cows and swine on the 
feeding value of a fish meal containing ai)i)roxlmately 05 per cent of crude 
protein, 2 to 2.5 per cent of fat, and 10 to 17 per cent of inorganic matter have 
indicated that this feed may he advantagc^aisly included as a protein supple- 
ment in the rations of these animals. One kg. of tish meal was found to be 
the equivalent of one fodder unit. Amounts as large as 1 to 1.5 kg. of the fish 
meal daily had no influence on the flavor of the milk produced by dairy cows, 
and this feed api)eared to increase the butlerfat content. Tlie large percentage 
of minerals present was considerably in its favor, in addition to its high protein 
content. 

Does the addition of sodium chloride increase the value of a corn ration 
for growing animals? H. H. Mitchell and O. G. Oakman (Jour. Biol. Chem., 
68 (1020), No. 1, pp. 165-181, figs. 8). — In studying the sodium and chlorine 
requirements of animals at the Illinois Experiment Station, eight pairs of 
5- week-old rats and four pairs of chicks wx*re selected for growth and balance 
studies during 12 weeks. The basal ration fed to one animal of each pair 
consisted of 87 parts of ground corn, 10 parts of casein, 2 parts of cod-liver 
oil, and 1 part of calcium carbonate. One part of the corn was replaced by 
one part of sodium chloride in the ration fed to the other individual of each 
pair. The basal ration thus contained 0.047 per cent of sodium, 0.011 per cent 
of chlorine, and 2.58 per cent of nitrogen, while the latter ration contained 
0.481 per cent of sodium, 0.724 per cent of chlorine, and 2.57 per cent of 
nitrogen. 

The data on growth showed that the animals receiving the sodium chloride 
supplement made more rapid gains and required h'ss feed per unit of gain 
than those on the basal ration only. In four pairs of rats which received 
similar amounts of feed the rate of growTh of those on the basal ration tended 
to overtake the growth of the other individuals of the jiairs toward the end 
of the period, due to the restriction in food consumption of the larger animals. 
The other pairs, for which the amount of feed was allotted in proportion to 
the two-thirds power of the body weight, did not exhibit this tendency. The 
individuals receiving sodium chloride exceeded their litter mates in growth 
by 43 per cent in the 4 former pairs and 89 per cent in the 4 latter pairs of 
rats. The results with the chicks were very similar. 

The balance trials with both the rats and the chickens showed distinctly 
more favorable balances of both sodium and chlorine when the ration was 
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supplemented with sodium chloride. The rats showed a considerable negative 
sodium balance on the basal ration which it is stated could not have continued 
through the entire 82 days, and therefore can not be typical of the entire 
experimental period. The nitrogen balances were also larger on the supple- 
mental ration, but the digestibility of the nitrogen and the metabolizable 
energy of the two rations were similar. 

It is concluded that the concentration of sodium and chlorine in corn is not 
sufficient to promote normal growth in rats and chickens, and that this 
deficiency limits the utilization of its energy and protein for growth. 

The value of gi*et*n eorn stacked as a fe(*d for cattle, J. W. Wilson 
{Houth Dakota Sta. Rpt. 1926, p. 5 ). — Five lots of five 2 ,\ejir-old cattle were used 
for (*oini>aring stacked green corn, corn silage, eorn fodder, alfalfa hay and 
torn silage, and all the alfalfa hay the steors would eat. Stacked green corn 
proved to he the poorest feed ever used at the station, as the steers not only 
lost weight during the fil-day period hut were inferior to the cattle in the 
other lots. 

A comparison of wliite and yellow corn for growing and fattening 
swine and for brood sows, J. !>. Rice, H. H. IVIiTcnELL, and R. J. Latbo: 
{Illinois ISta. BuL 281 (1926), pp. lll~20Ji), — Eight sows w^ere divided into two 
equal groups. One lot received yellow corn, yellow corn bran, and tankage 
and the other lot white corn, white corn bran, and tankage. The sovrs were 
kept on the exix*riinerit through 2 gestation jx*rio(ls ; 2 sows w’ere fed white 
(orii through a third and 1 of these through a fourth and fifth gestation period. 
Rigs farrowed by these sows were divided and fed the same rations as their 
dams. To further test the rations, tw^o groups of 8 pigs each from sows on 
normal rations were fed as above. In still another growth experiment, 4 lots 
of 20 pigs each averaging a little over GO lbs. were fed the following rations: 
(1) Silver Mine (wiiite) corn and tankage, (2) yellow’ corn and tankage, (3) 
Silver ?dino corn, tankage, and alfalfa meal, and (4) White Democrat corn and 
tankage. In a final exiKTiinent 2 lots of 11) pigs, each averaging 50 lbs., were 
s(‘lf*fed wdiitc com and tankage. One lot received cod-liver oil in amounts 
equivalent to 1 jier cent of the ration. 

Little or no dilTenaice was noted in the sows or pigs during the suckling 
period of llie fir.st Iw’o gestations, and the authors believe that sows developed 
c<ii adecpiate diets can store enough vitamin A to carry them through two 
gestation and lactation periods. In the third gestation period, 1 sow" died soon 
after farrowing. The other sow’ farrow’ed (l<‘a(i pigs for this and the subse- 
quent period. The pigs farrowed had little hair, hut w’ere otherwise ap- 
parently normal. During the fifth period, 1 per cent of cod-liver oil w’as added 
to tliis sow’s ration and at farrowing time she prodii(‘ed normal living pigs. 

Normal w^eanliiig pigs farrowed by sow’s carrie<i through gestation on W’hite 
corn rations failed to thrive and ultima t el ,v develofied pathological symptoms 
and died w’hen carried further on the same ration. Rigs from sows receiving 
a normal diet and raised to 60 or 70 lbs. on these rations made normal gains for 
a time when fed on white corn, but at w’eights of 175 to 200 lbs. develoi>ed the 
characteristic symptoms of w’hite corn feeding. Small amounts of alfalfa meal 
w’ero effective in correcting white corn deficiencies in pigs weighing from 60 to 
227 Ihs. The addition of 1 i>er cent of cod-liver oil to the white corn ration 
indicated (hat the pathological symptoms were due to a lack of vitamin A 
since pigs so fed made normal growth. The varieties of white corn tested W"er» 
decidedly deficient in their vitamin A content. 

[Feeding experiments with swine at the South Dakota Station], J. W, 
W 11 .SON {Houth Dakota ^ta, Rpt. 1926, pp. 5, d).— The results of the following 
experiments are briefly reported ; 
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Factors in mmmer feeding of marJeet pigs . — The results obtained In tests of 
various methods of feeding Stocker pigs on limited rations of farm grains with 
alfalfa pasture were similar to those previously noted (E. S. R., 56, p. 565). 
limited rations of corn and tankage, ground barley and tankage, corn without 
tankage, and wliole oats and tankage were found to rank in the order given in 
relative desirability. 

Tankage requirements of market pigs fed haricu and pasture . — The results 
of tills experiment indicated that the i>rotein supplied in a ration of ground 
barley, tankage, and alfalfa or rape pasture formed such an ehicient combina- 
tion that a smaller quantity of digestible crude protein is required than is called 
for by present day feeding standards. 

Winter feeding fall pigs . — In tests of tlie comparative value of ratious for 
fall pigs a remarkably high value for alfalfa hay was observed. Choice oats 
as a substitute for corn in limited rations including linseed meal, tankage, and 
alfalfa hay gave excellent results during the stoeker period, but were not as 
good as corn during the thiishing jieriod. Full feeding from weaning to market 
age proved more economical than a combination of limited and full feeding. 

Winter rations for brood sows . — Ratiojis containing oats gave poor results 
when fed to gilts but Ibe best results when fed to older sows. 

The hog: Its use as a domestic animal and its importance to agriculture 
[trans. title], F. P. Stegmann von Pritzwald (In Forschungsarheifen aus der 
Landimrischaftswitssenschaft. Festschrift zum 70. Oebur (stage von Wilhelm 
Edler. Berlin: Paul Parcy, 1025, pp. 15i-17G ). — This is essentially a brief his- 
tory of the development of the hog as an animal of economic importance, with 
descriptions of the German breeds. 

Fertility in sheep, J. E Nichols {Jour. Min. Agr. fCr. Brit.], 33 (1920), 
No. 8, pp. 218-225 ). — Data related to the fertility of different breeds of sheep 
obtained by a second questionnaire have yielded information wliich agre^es 
closely with that previously derived from the first questionnaire (E. S. R., 
53, p. 667). 

Conformation and ap])ointments of the horse, R S. Timmts (London: 
Forster Orooni d Co., 1926, pp. 138, pis. 18) — Includes popular directions for the 
selection, management, and handling of horses. 

Fragment of skull of a horse from the interglacial deposits near Piilawy 
(Poland) [trans. title], B. K^cv.koWwSki and R. Prawochenski (Pam. Pahst. 
Inst. Nauk. Qosp. Wiejsk. Pulawach (Mc'm. Innt. Natl. Polon. J'h^on. Rurale 
Pulawy, 6 (1925), A, pp. 196-212, pis. 2. fig 1 ; Eng. abs., pp. 211, 212). — Meaa> 
urements of a horse’s skull found in tlH‘ interglacial deposits n(‘ar Pulaway have 
been compared with similar measurements of skulls of wild ancestral types of 
horses, furnishing new information on the probable origin of the various 
species. 

Report of the eonimittee on research in poultry husbandry, M. A. Jull 
ET AL. (Poultry SoL, 5 (1926), Spec. No, June, pp. 1-80).— The report of the 
committee on research in poultry husbandry of the American Association of 
Instructors and Investigators in Poultry Husbandry consists mainly of the 
reports of the subcommittees on nutrition, by C. W. Garrick; on breeding, by 
W, A. Lippineott ; and on diseases, by C. II. Weaver. 

The subcommittee reports are based on the r(‘turns from questionnaires 
sent to the various agricultural exTx^rimeut stations in the United States and 
Canada, requesting information on the projects under investigation, opinions 
on cooperation, and suggestons as to the fields of most important research. 
Certain faults in the method of attacking problems are pointed out as applying 
particularly to the different lines of research undertaken. * 
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Biometrical measurements of laboratory auimals. — II, Domestic fowl 

[trans. title], K. Salij:e (Ztsclir, Wiss. Biol, Abt, D., Arch. EntwicJcL Mech. 
Organ.y 107 (1926), No. 4i PP- 625-650, figs. 12). — V'ariuus metisurements and 
relations between different parts of the bird are suggested for making biometri- 
cal studies of the size of fowls (E. S. R., 55, p. 2G). 

Further studies on the growth of tlie skeleton of the White Leghorn 
chicken, II. li. Latimer (Anat. Rcc., S2 (1926), No. S, p. 226 ). — In further 
studies of the rate of growth of the various parts of White Leghorn chickens 
at the University of Nebraska (K. S. R., 52, ik 172) tlie relation of the weights 
of th(‘ long bones to the entire skeletal weight was (leteriiiined and studied 
statistically. The coeliieienls of variability for such determinations of the 
different bonos W(‘re as follows: Humerus l.l.S per vout, radius i;i2, ulna 16.1, 
femur 7.9, tibia 8.4, and the tarsom^latarsus 12 per cent. The weights per 
miUinieler of h'ligth for the sanu^ 6 boru‘s when plotted against body weight 
forni(‘d a curve which rose from hatching to maturity, llattening between 1,200 
and 1,000 gin. In males the hunuwus and tarsometalarsus were heavier than in 
females. Ratios between the lengths of 1b(‘ various bones are pointed out. 

Standard breeds and varieties of chickens. — 11, Continental European, 
Oriental, gani<s oruaniental, and iniscidlaneous classes, M. A. Jl^ll (U. *8. 
Dvjit. Agr., F((rnicis' liul. 1501 {1926), pp. Il-\2i0, fias. ^J). — This is a revision 
of and suiicrsedes Farmers' Ihillelins 1221 (E S K, 40, p. 172) and 1251 
(E. S. K , 40, p. 709). 

The Sussex foM'l, T.. F. Outram (London: Vouliry Pi css, Ltd. [1926], pp. 68. 
})ls. 11).— A ]M>i)ular ac'eonnt of Sussex fowls, with i)ai1ieuhir relcM'eneo to the 
dilTeront varieties. 

Poultry ill Arizona, II. FMHu roN (Arizona ^^ta. Timely Hints for Farmers, 
No. 155 (1926), pp. 20, figs. 7). — Poultry conditions in Arizona are presented 
in a popular maiinei', and the problems of housing, Lrding, and biTH^ding of 
IK)ultry are disiaivsed The maiketing of poultry and poultry products and 
the methods of killing and dressing poultry are also considered, 

I Evia^riineuts \\itli poultry at the South Dakota Station], G. L. Steven- 
son (8'owU/ Dakota Fta. Upt. 1926, pp. 32, 33). — The results of experiments with 
poultry are brielly reported, se^erul of which are continual ions of exiieriments 
previously noted (E S. R., 50, p. 507). 

Grain.s high in liber when fed alone again gave poor production and threw 
the hens out of condition. 

Studies of the besi usage of alfalfa for poultry feeding iiave shown that 
alfalfa fed green gave us good results as sprouted oats hut could he used 
through a much more limited season. Alfalfa hay and soaked alfalfa chaff 
were used witli no marked advantage, but ground alfalfa proved to be a de- 
sirable ingredient of the poultry mash. 

In another experiment in which various sources of pi’olein were compared, 
the best results were obtained from milk xiowder, tankage, and meat scrap, 
while the results with soy bean meal, ground soy beaus, and cottonseed meal 
were much inferior. A mixture of 10 per cent tankage and 10 per cent milk 
powder proved to be the most economical egg producer and the birds gained 
in live weight. 

In another cxiKTiment chicks w w 'suc*<M‘ssfiilly raised on a board floor under 
an electric brooder without access to the soil until tla^y had reached an average 
of nearly 1.5 lbs. in live weight. 

Tests of the variation in temperature in different incubators showed that 
in glass front machines the low temperatures were near the front, while the 
temperature ran relatively high under heating pipes wdiere no shield was used. 
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From these tests tlie necessity of shifting the position of the eggs in the tray 
during hatching is indicated. 

Poultry feeding experiments, L. Hon and Y. T. Kam {lAngmam Agr, Rev,, 
S (19^6), No. 2y pp. 99-108). — Three experiments dealing with the comparative 
value of local feeds for the crate fattening of poultry are reported from the 
Canton Christian College. Four rations were compared in each experiment as 
follows: Rice bran only; 3 parts of rice bran and 1 part of wheat bran; 2 
Ijarts of rice bran and 1 part of cooked polished rice; and 4 parts of rice 
bran, 2 parts of cooked polished rice, and 1 part oi’ peaimt cake. There were 
12 pullets in each lot and the feeding ])eriod Listed 21 days, but lot weights 
were tabulated as taken on alttamate days. 

The results of the 3 tests showed that the maxiiiinm weights of the different 
lots were attained at from 11 to IS da 3 >i and a Joss in wtaglit occurred during 
the remainder of tlu* f(‘e(iing period. Unfavorable icsults were obtained in 
all experiments on tlie rations ot ric(‘ bran only and of rh-e bran and wheat 
bran, but fairly satisfactory gams were made on the other two rations. 
Rice bran and cooked polislunl rice proved the most satisfactory in the first 
and second experimimts, ^vhiJe ihe ration of rice iiran, polished ric(‘, and peanut 
cake was superior in the third test. 

The effect of cod liver oil upon llavor in poultry meat, C. W. Carkick 
and S. M. riAUGE {Povltry Sd., 5 {1926), Ao. J, pp, 213-215 ). — In studying the 
‘effect of cod-liver oil feeding on tin* llavor of poultry nicait at 1h(‘ Indiana 
Exfierimcnt Station, 30 White Lei^horn chick(‘iis, wiiich Inid bec'ii reared in 
confinement to 5 or (> months of age on a ration (-ontaining 2 per cent of cod- 
liver oil. were divided into 3 lots, wlihdi receivial the following resiiective 
amounts of cod-liver oil; None, 2, and 4 per cent. The birds were killed at 
intervals and cooked by different methods The flavor was jiidgod by 15 
persons. 

The results showed that when the 4 per cent dh't was fed for 2 or more 
weeks, even after discontinuing the cod-liver oil for 10 days, an unusual taste 
was present in the chicken meal, and when 4 per cent of cod-liv(*r oil was fed 
up to the time of killing, the flavor was very ])ronouneed The method of 
cooking and the temperature at which the meat was served were found to have 
a distinct effect on the amount of abnormal llavor reported. The fiavor was 
least noticeable in fricnl chicken .and most noticeable when the meat became 
cold. 

It is apparent from the results that chickens should he fed on rations free 
from cod-liver oil for at Itaist 2 weeks before slaughtcTing. 

Application of “ protozyriu* ” (Asp(*rgilliis oryzae) to poultry feeding, 
F. 11. Click JVER and K, II. Poll well iVovlirif aSc/., .5 {1926) y No. 5, pp, 21i1- 
2//7). — A test dealing with the growth-])romotnig proiKudies of protozyme, a 
group of vegetable enzymes produced by cultures of A. oryzae, is re^Torted. 
Protozyme was included in the mash fed to 5 lots of 2(X> chicks each as follows : 
None, ly 2, 3, and 5 per cent. Data on 100 pullets in eacli lot up to 20 weeks 
of age are given. At 20 weeks the average weights of the birds in the different 
lots receiving 0, 1, 2, 3, and 5 per cent of protozyme were, resivectively, 2.65, 
2.80, 2.89, 3.03, and 3.24 ll)S. The total egg production in I lie i)ens at this time 
was, respectively, 24, 11, 2, 4, and 10. 

In another experiment 4 lots of })iillets, recidving supplements of 0, 1, 3, and 
5 per cent of the protozyin(‘ in their mash, laid an average of 84, 88, 96, and 
93 eggs per bird for the 7-months period, D' cember to June. 

Brooding and pullet development, P. Moore and M, R. Lewis (Idaho Agr, 
Col, Ewt, Bui, 63 (1926), pp, 21h '9). — This gives a popular discussion of 
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the methods of caring for young chicks during the brooding period, including 
the feeding and separation of the pullets, with suggevstlons on the control of 
diseases, and descriptions of different types of houses for poultr}^ 

Hatching and raising chicks, ,T. R. Smyth (Ky. Agr. Col. Ext. Circ. 110^ S, 
ed., rev. (1026) y pp. flgfi. S). — I'opuhir directions for the hatching, rearing, 
and feeding of chicks. 

Hatciiing quality of eggs with relation to management, H. D. Goodale 

{Poultry Sci.y o iVo. ,7, pp. 276*- 2/8). —Brief results are given of the 

hatching qualities of eggs produced liy hens and pullets having access to direct 
or filtered snnliglit, and receiving rations witli or without supplements of cod- 
liver oil or pig’s liver. There was a general decline in the hatching jK^rcentage 
of the eggs of all lots from March 25 to April 22, followed by a sharp improve- 
ment, except for one pen recei^ ing filtt'red sunlight and pig’s liver which showed 
a continuous decline in hatching quality and the rale of egg production. 
Another lot receiving cod-liver oil and filtered sunlight also showed a low 
hatching perctaitage. The birds rec('iving iinfiltered sunlight without supple- 
ments did better, but the best hatching was obtained witli unfiltered sunlight, 
cod -liver oil, and pig’s liver. 

Report of the committ<‘e on egg-laying contest standardization, K. E. 
Jones {Poultry Sei., /> (/.626'), Kpcc. No., June, pp. //'/-}8). — A compilation of 
recommendations of representatives or managers of fourteen different egg-laying 
contest s. 

The Missouri plan of cei tided l)re<‘diiig, B. Wixton {Poultry S'ri, 5 
{1926), No, 5, pp. 219-22 ’i ). — A description of the method of certifying poultry 
hre(‘dors in Missouri. 


DAIRY FARMING— DAIRYING 

Maiuial of dairy science, A. H R. Amess and II. O Johnson {Auckland 
and London: Whitcomhc d To?r?6-s*, [7.626*1, pp. 207, figs. 77). — A brief presenta- 
tion of the principles of milk production and testing, and the manufacture of 
butter and cheese. 

[Experiments with dairy cattle at the South Dakota Station], T. M. 
Olson {l6outh Dakota Sta, Rpt. 1926, pp. 15, 17, IS). — The results of two feed- 
ing experiments are briefly reported. 

Self feeders for calves. — A continuation of this exi)eriment (E. S. R., 54, 
p. 1C7) during 8 jears has shown that the crooked legs and apparent stiffness 
were corrected when the calves were allowed access to sunlight. 

Effect 0 / ground soy beans and cottonseed meal on butter, — In a test to 
determine the amount of ground soy beans nei‘cssary to produce soft butter 
(E. S. R., 54, p. CO), the ration of 4 cows was modified at 10-day intervals by 
the replacement of 25, 50, 75, and 100 per cent of the grain with soy beans 
or cottonseed meal, but no marked difference's w’ere observed in the churning 
of the cream or the cemsislency of the butter. Whni 50 per cent or more of 
the ration consisted of soy beans the butter had an oily taste resembling 
castor oil. 

Silage versus swedes for milk production, A. C. IM’Candlish and A. 
M’Vicab {Sent. Jour. Agr., 9 (1926), No. 2, pp. /.97/-267).~Eight cows were 
selected for studying the comparative value of Picton swedes and oat, pea, 
bean, and vetch silage for milk production at the West of Scotland Agricul- 
tural College. Each cow received 7 lbs. of mixed hay and 12 lbs. of oat 
straw daily, with a grain mixture according to production. The rations also 
included an average of 22 lbs. of silage during the first and third 20-day 
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periods, and 40 lbs. of swedes during the second 20-day period. Some silage 
was refused, especially toward the end of the feeding period. 

The average results showed that while roots were fed 7 per cent more 
milk and 3 per cent more fat were produced. This difference was considered 
as significant, since every cow produced more milk with roots than with 
silage. Differences in the feed consumption, the composition of the silage 
and roots, and the equivalent values of the two succulent feeds are pointed 
out and discussed. 

Nutrients required for milk production with Indian food-stuffs, F. J. 
Warth, L. Singh, and S. M. IIusatn {India Dept. Apr. Mem., CJiem. Ser., 8 ( 1026), 
No, 0, pp, 133-187, figs. J/). — In two digestion experiments of 14 and 10 days, 
respectively, with 8 cows in eadi experiment receiving a ration of fresh 
alfalfa, silage, hay, brewers’ grains, peanut cake, Avheat bran, cottonseed meal, 
and grams husk, the average digestibility of tlic protein was found to be 
decidedly less and tlie organic matter slightly less, hut tlie digi'stihility of 
fiber and fat was distinctly greater than that computed according to Henry 
and Morrison’s table. Tlie ralioii used contained ('onsidt‘rably more protein 
than is ordinarily recommended by American standards The computed pro- 
tein requirement per pound of milk was 0.01)2 lb., which is considerably higher 
than that allowed by American standards. This difference is cxiilaiiied as 
due to the lower digestible protein content of the roughagt's used aud a lower 
digestibility of the protein by the (*o\vs in this experiment. 

Kaising dairy calves, A. R. Mkrrill (Conn, Agr. Col. Ext. Itul. 09 (1026), pp. 
JSt figs, 7). — Brief directions for raising dairy calves, with discussions of milk 
substitutes or calf meals and otlier related information. 

The effect of fat in tli<^ ration upon th<* p(‘rc(*ntagc fat contimt of the 
milk, W, P>. Nevens, M. B. Alleman, and L. T. Peck (Jour. Dairy Sci., 0 
(1026), No. If, pp. 307~3Ji3, figs. 12 ). — Four series of experiments with feeding 
periods varying in leiigtli from 2 days to J”) weeks were conducted at the Illi- 
nois Experiment station to study the effect of rations high in oil content on 
the composition of the milk, aud to establish the factor ri'sponsihle for the 
changes in the butterfat content of (he milk noted in 11 k‘ second series of 
experiments. 

Throughout the experimental work the cows were fed sulficient roughage to 
satisfy maintenance requirements. The roughage consisted of corn silage and 
alfalfa hay in the first aud second series of experiments, whihi dried beet pulp 
soaked replac(‘d part of the silage and hay in the third and fourth series. 

Rations containing a large percentage of oil were prepared by the addi- 
tion of such substances as sunflower seed, soy bean seed, high oil corn, flaxseed, 
and peanuts. These rations were compared with mixtures low in oil or with 
the regular herd ration which was moderately higli in its fat content. Par- 
ticular attention was given in the third and fourth series of experiments to the 
estimated protein and digestible nutrient reciuiremenls of the animals on the 
rations compared. 

In the first series mixtures of soy bean seed, sunflower seed, and high oil 
corn when fed to 2 cows did not appear to stimulate milk production, and any 
effects on the butterfat test were not apparent in weekly composite samples. 

In the second series of exiieriments 4 cows were fed in 5 alternate periods 
with the herd ration and the mixtures of sunflower seed, high oil com, and soy 
bean seed. The latter ration increased the butterfat test of the milk from 8 to 
18 per cent, with slight changes in the percentage of total solids in the same 
direction. 
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In the 3 portions of the third experiment 6, 9, and 4 cows, respectively, 
were fed rations including: soy bean oil meal, linseed oil meal, and peanut oil 
meal during the first and third periods, while these feeds were replaced, re- 
spectively, by soy bean meal, flaxseed meal, and peanut meal during the second 
period. The soy bean feeding did not appear to produce any significant increase 
in the butterfat test of the milk, but flaxseed produced an increase as great 
as 20 per cent in the fat test, and an average increase of over 10 per cent as 
compared with linseed oil meal. I*eanuls produced an increase as high as 18 
per cent and an average of 9 per cent over the fat test of the milk w’heu 
l>eannt oil meal was supplied. 

Ill the fourth experiment 4 to G cows were fed in 5 periods with either 
flaxseed, peanut, or soy beau oil meal in the first, third, and fifth periods, with 
flaxseed, peanut, or soy bean meal in the second period, and with the oil meal 
plus oil from the same seed in the fourth period. Four cows were used in the 
experiments with flaxseed and 5 each with pt^anuts and soy beans. As in the 
third scries of trials, there was littb* difference betvvef'ii the soy beaus and soy 
bean oil meal, but flaxseed meal and peanut meal or linseed oil or peanut oil 
added to the respective oil meals produced distinct increases in the fat tests. 

From the results of these experiments the authors conclude that the per- 
centage of fat in the milk has been materially increased by the feeding of 
rations high in oil. The oil may be supplied as tlie ground Tvhole seed or as oil 
extracted from the seeds. 

The four series of experiments indicate that it is the oil itself and not the 
stimulation due to a large excess of energy in the ration, nor to a so-called 
specific effect of feeds which may be closely associated wdth the oil, that is 
resp<^nsible for the increase in tlie fat test. Some latent effect of the high oil 
rations was apparent for from 12 to 36 hours after changes were made in the 
ration, and a simiLar time was required for the appearance of the effect of low 
oil rations. The greatest effect of high oil rations appeared to occur within 
the first 2 or 3 days. A decline tended to follow. 

Common difficulties in farm dairying, their causes and remedies, C. N. 
Shepakdson {Colo. Agr. Col. Ext. [BuL] (1026), pp. 12 .) — A popular dis- 

cussion of the caus(‘s of variations in the fat test of milk and cream, defects 
in flavor and physical condition, and difficulties in churning butter. 

How to run a milk business, H. W. Paine and A. S. Bonney (Milwaukee, 
Wis.: Olsen Puh. Co., 1026, pp. 01 ). — Brief suggestions for the milk dealer. 

Milk clarifiers and milk filters, T. M. Olson (South Dakota Sta. Rpt. 1926, 
pp. 16, 17 ), — Numerous tests with a clarifier and filter indicated that there is 
very little, if any, dlffcu’ciice in the keeping quality of milk that has been 
(‘larificd and pasteurized, and milk that lias been pasteurized and filtered. 
Acidity tests likewise showed little difference. The time of pasteurization 
exerted a much more noticeable effect. Bacterial countsS, methylene blue 
reductase tests, and Cooledge liydrogen-ion determinations substantiated these 
results. The clarifier, however, reduced the cell counts by more than 50 per 
cent, while the filter exerted no appreciable effect on the number of cellular 
elements in the milk. 

Sediment tests were in favor of the clarified samples. Cream line, however, 
seemed least affected by the filter, as clarification at 80° F. caused a slight 
decrease in the cream line. The time required in assembling, dismounting, 
washing, and sterilizing the filler was considerably less than the time required 
for the same oiieration with the clarifier. 

Canadian creamery buttermakiiig, W. F. Jones (Canada Dept. Agr. Bui. 70, 

ser. (1926), pp. SO ). — Recommended methods of churning, washing, working, 
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and salting, and packing and printing butter are discussed, witli special ref- 
oi*ence to defects likely to result from faulty methods or improperly cleaned 
equipment. 

Shrinkage of print butter, E. S. Guthrie (Jour, Dairy Sci,, 9 (1929) ^ No, 
4, pp, 346-S50), — ^Tests of the effect of the amount of working of butter on the 
shrinkage of the prints in storage are reported from the New York Cornell 
Experiment Station. 

In one test butter held in storage for 355 days at 45 to 50'’ F., which had 
been worked for 50 revolutions in a Victor churn with one set of rolls, lost 
an average of oz. per print, while similar lots worked 68 revolutions lost 
oz. per print. In a second test, using a Victor churn with two sets of 
rolls, butter worked sullicieiitly to give a uniform color and stored for about 
8 months at 0 to -|-5° F. lost an average of oz., while other samples 

worked 10 additional revolutions in a similar type of churn lost only oz. 

The author believes that “ this limited study indicates that the shrinkage of 
butter by evaporation and leakage can be largely (‘ontrolled by thoroughly 
incorporating the moisture in the fat in the working process.” 

The relation of bacteria to the quality of graded butter, W. SI vdlkii, U. L. 
VoLLUM, and W. C. Cameron (Canada Nail. Research Council Rpt, Ui (192G), 
pp, 2S), — The bacterial content of 31 samples of butter from 7 creameries sub- 
mitted to the 1919 Grading Competition of the British (kdumbia Dairymen’s 
Association was determined, and 140 of the most prevalent types of bacteria 
were isolated. A study of the results indicated that the flora of the butter 
from the respective creameries was distinctive, but there was no relation be- 
tween the bacterial content ami the award made by the judges. Since a large 
number of the organisms were killed by pasteurization, it is supposed that 
approximately 80 per cent of the organisms found gained access to the cream 
and butter subse()uent to pasteurization. 

Studies of the conditions at 2 creameries producing off-flavored butter indi- 
cated that the eoiiditious were due to contamination after pasteurizing the 
cream. In one case the source appeared to be in the water supifly, while at the 
other creamery the wash water stored in a tank wldch hud not been 
thoroughly cleaned. 

Appendixes are given on Tlie Suggested Control of (h’eairiery Operations by 
the coU Determinations, by AV. Sadler, and a Report on Exp(‘rimeii(al Rut ter, 
by W. Sadler and \V. C. Cameron. 

Cottage cheese manufacture in dairy plants, E. L. Reich art and H. P. 
Davis (Nehraska 8ia, But. 217 (1927), pp. IG, flgs. 7). — A method of manufac- 
turing cottage cheese which has proved very successful at the University 
of Nebraska is described. The necessary equipment, llio making of starters, 
and the correct methods of handling, packing, and selling of cottage cheese 
are discussed. Defects in flavor, body, and texture and suggested remedies 
are described. 

A defect of pimento cheese, D. II. Warren (Jour, Dairy 8cl., 9 (1926), 
No, 4, pp, 351-358), — In studies at the Bureau of Dairying, U, S. D. A., of the 
cause of the development of a sharply acid and bitter flavor in pimento 
cheese on standing, prtdiiniunry investigations pointed toward an anaerobic 
spore-forming, Gram-positive, motile bacillus similar to Clostridium hutyncum. 

To test this hypothesis cheese was made from milk sterilized iu the 
autoclave and divided into 3 lots, each of which was inoculated with 0.5 i)er 
cent of a 24-hour-old culture of Btrcptococcus tact is. Two of tlie lots were 
further inoculated with spores of the anaerobe, which in one case had been 
heated (shocked) for the promotion of more rapid growth. The flavor of 
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the cheese remained clean and mildly acid throughout the 6 days of the 
experiment in those samples inoculated with ;S". lactis only, but by the fourth 
day a ^noticeably bitter taste appeared in the lots inoculated with spore- 
forming organism. The defect apjieared more rapidly and was more pro- 
nounced in the lot inoculated with tlie shocked spores. 

Analyses of the cheese showed that there was an increase in volatile acids 
of 10 and 8.8 per cent in those lots inoculated with shocked and unshocked 
spores, respectively, and 4.7 per cent in the cheese inoculated with S. lactis 
only. 

The cultural cliaracterictics of the .spore-forming organism are briefly noted. 

VETERINARY MEDICINE 

A textbook of pathology, J. M. Beattie and W. E. C. Dickson {London: 
William Ileincmann, JD2C), 3 cd., pp. pis. 17, figs. J/09 ). — This is a 

largely rewitten edition of a work, based upon the teaching of the Edinburgh 
school, which first appeared in lfiO<S. Part 1 (pp. 1-496) deals wdth general 
pathology, and part 2 (pp. 497-KH)7) with siyecial pathology. Recommendations 
made by the Chemical and I*hysiological Societies of Great Britain as to the 
nomenclature of albuminous substaiice.s and Adarni’s classification of tumors® 
are given in appendixes. 

Histological technique for normal tissues, morbid changes, and the 
identification of parasites, 11. M. Cakleton {London and New York: Hunt' 
phrey Milford, Oxford Vniv. Press, J020, pp XV '^898, figs. 17 ), — This work 
presents in compact form the chief methods employed in the microscopic exam- 
inaiion of mammalian organs. Tart 1 of this work (pp. gives the structure 
and cojui)o.sition of the cell in relation to histological technique; part 2 (pp. 
27-150) type methods of normal histology; part 3 (pp. 153-195) accessory 
methods of examination; part 4 (pp. 199-300) methods for special organs, 
tissues, and cell eomi)on(‘iits ; and part 5 (pp. 303-306) technique of morbid 
histology, including methods tor the idiMilillcation of microorganisms and other 
parasites. 

An attempt to increase the virulence of a micro-organism by method of 
culture, K. R. K. Iyengar {Indian Jour. Med. Research, 13 {1926), No. 3, pp. 
058-S57 ). — The author concludes that the virulence of Bacillus aviscptlcus can 
not he increased without animal suhpassage, and that the same conclusion 
applies to other oi’ganism.s as well. 

Human protozoology, R. W. Hegner and W. II. Taliaferro {New York: 
Macmillan Go., 1923, pp. XIX-\-397, pis. 2, figs. 197 ). — The several chapters of 
this work deal witli the subject as follows: Introduction to the organization of 
the Protozoa dip. 1-18), a general consideration of the Sarcodina (pp. 19-46), 
the ectozoic and enlozolc Sarcodina (pp. 47-90), a general consideration of 
the Mastigophora (pp. 91-125), the haeiuoflagellules and allied forms (pp. 120- 
200), the intestinal flagellates (pp. 201-205), a general consideration of tiie 
Sporozoa (pp. 260 209), the gregarines and coccidia (pp. 270-292), the order 
Haemosporidia exclusive of the m.alarial parasites (pp. 203-312), the malarial 
parasites (pp. 313-300), the Neosporidia (pp. 361-377), a general consideration 
of the Infusoria (pp. 378-408), ectozoic and entozoic Infusoria (pp. 409-447), 
genetics and physiology of reproduction in the Trotozoa (pp. 448-480), and the 
diagnosis of the Intestinal Protozoa (pp. 481-513). A classified bibliography is 
included (pp. 515-^66). 


“On the Classification of Tumours, J. G. Adaini,. Jour. Path, and Bact. 8 (1902), 
pp. 243-259. 
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The ultra-microscopic viruses, I, II, G. M. Findt,ay and R. J. Ludfobd {Brit, 
Jour, Expt. Path.^ 7 (1926) ^ No, 5, pp, 223-264, figs. 66), — In the first part of 
this account (pp. 223-“255) the authors deal with cell inclusions associated with 
certain ultra-microscopic diseases, in which a pictographic review is included. 
The references lo the literature are presented under the headings of 23 different 
diseases. 

In part 2 (pp. 256-264), the cytology of fowl-pox is dealt with. 

Symposium on “filterable viruses” {Jour. Bact., IS (1927), No. 1, pp. 
16-’25), — The first part of the symposium on filterable viruses held at the 
annual meeting of the Society of American Bacteriologists at Philadelphia in 
1926 was contributed to by the following members: Filterable Viruses — A 
Critical Review, by T. M. Rivers (pp. 16--20) ; The Nature and Significance of 
Cellular Inclusion Bodies in Diseases Due to Filterable Viruses, by E. V. Cow- 
dry (pp. 20, 21) ; Recent Research on Foot-and-Moulh Disease, with Special 
Reference to the Work of the American Commission, by H. W. Schoening (pp. 
21-23) ; Some Characteristics of Virus Diseases of Plants, by L. O. Kunkel 
(pp. 23, 24) ; and studies on Vaccinia Virus, by E. II. Oppenlieimer (pp. 24, 25). 

Agglutinin absorption, C, Keumwiede, G. Cooper, and D. J. Peovost (Jour. 
Immunol, JO {J925), Ao. i, pp. 55 239, figs. 2). — In summarizing this report 
of investigations and review of the literature, the authors point out that 
there is no means of measuring the specific agglutinin content of a serum 
except by using the bacterial tyi>e which is known to have stimulated the pro- 
duction of the agglutinins in a serum, even though Ibis means may not always 
be adequate. “There is no basic validity, therefore, in a i>roeedure which 
assumes the reliability of determining the infecting bacterium or bacteria by 
testing the absorptive capacity of several cultures on the agglutinins present 
In the patient’s serum for each of such cultures. Such a proc(‘dure does not 
take into account all the ixisslble alternatives. The observation of the char- 
acter of the clumping and the use of the siK'cific comiM^ncait for test piirixises 
may give strongly sugg(^stivo results. The probable alternatives in such 
methods are discussed.” 

Relation of anaphylaxis to immunity.-- 1, Passive desensitization in 
dogs, W. II. Manwaring, P. W. Shumaker, P. W. Wright, D. L. Reeves, and 
H. B. Moy (Jour. Immunol., 13 {1927), No. 1, pp. 59-iV2). — In work at Stanford 
UJiiver.sity the authors find that the blood of an actively immunized dog con- 
tains no antibody that serves as a demonstr.ible circulating defense to hyper- 
sensitize fixed tissues. “The immune blood, h(>^^evGr, does contain a desensitiz- 
ing substance, capable <>f causing complete desensitization of hypersensitive 
fixed tis'sues. This desensitization is effected only after a latent period of 
about 48 hours. All plieiiomena of passive desensitization or passive immuniza- 
tion thus far studied in dogs may be accounted for as a result of the action 
of this desensitizing antibody. As iiointed out in previous papers, there is 
conclusive evidence that in dogs the sensitizing antibody and desensitizing 
afttibody are of different cliemical composition, and that neither of these sub- 
stances is identical with the specific precipitin of our test tube reactions.” 

The nature of bacteriophage, E. B. McKinley and M. Holden {Jour. 
Infect, Diseases, 39 {1926), No. 6, pp. 451-456, pis. 2). — The authors concur 
with d’Herelle in the view that bacteriophage is a particulate substance. 
“Being particulate does not in and of itself imply its living nature, though 
its power of multiplication and adaptation are strong arguments for it. We 
question the theory of its being an ultramicroscopic virus in that adequate 
proof is lacking for this conceiftlon. However, if is possible to conceive of an 
ultramicroscopic particulate substance, diastatic in its action, granular in 
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form and inanimate, which may be derived from the bacterial cell during a 

{Stage in its life cycle as a result of the influence tissue cells of the host have 

had upon it. Bordet has called this ‘ htTcditary vitiation,' and it may well be. 
The susceptibility of the bacteriophage to the action of ultra-violet rays Is 
suggestive of its living nature, thougli it is Axell knoAvn that enzymes are also 
destroyed by them and sucli a criterion would not serve in proving this point,” 

Studies on the metabolism of Hact. abortiis-mclitciisis-bronchisepticum- 
alcaligiiies group. — I, Nitrogen metabolism, J. G. ^IcAlpine and C. A. 
Slanetz {Jour. Bact., IS (1021), No. f, pp. 11-lS). — This is a contribution 
from the Connecticut Storrs Experiment Station in which 8 strains of Bacte- 
rium abortufij 5 of bovine and 3 of porcine origin, 5 strains of B. melUensU 

from various sources, 2 strains of B. hronchlsrpficum, and 2 strains of B. 

aJcaligincfi were studied. The i)reliminary experiments indicate a decided 
difference in the metai^oLc ai-tivities of B. vivlilcn^i^ and B. abortus of bovine 
origin, at least in the .strains usod in the presiait study. Cultures of B. abortus 
from porcine sources resembled more clo.sely B. melitcnsis than the bovine 
strains of B. abortus. 

Distribution of the spores of Bacillus botulinus and Bacillus tetani in 
the soil. — I, 111 Maryland, S. II. Damon and L. R. Payaual {Jour. Infect. 
Dis(‘(iscSy SO (192()), A'o. 6‘, pp. JtOt-SOl. JUjs. 2) — Out of 62 soil samples ob- 
tained from the various local) lies throughout Maryland, 4 contained toxin- 
producing organisms tliat could not be identilied by antitoxin protection tests. 

B. tctanl was present alone in 0 samples, B. botulinus, type A, was present 
nlmu* in (S, Ti. botnJinus, (y[K‘ B, was present alone in 25, jiiid B. botulinus, type 

C, was pivsemt alone in 5 sam]>les. B. boiuhnus, types A and C, were present 
together in 4, and types B and C wore present together in 5 samples. The 
thioe types of B. bofnlnius were not found together, and neither were B. 
boinhnus and B. ict(mi found together in any single sample. The sources of 
the soil sainjiles and a compari^mn of the results with tliose of similar 
surveys by workers in Califoriiiu ,nnd Illinois are shown iu illustrations. 

Meningitis due to B. enteritidis Gacrtner, G. Stuart and K. S. Krikorian 
{Jour. Jlyp. ! London), 2S (/.'Do'), No L pp. (iq /). — In this con- 

tribution from the Central Laboratorie.s, De]>artnieut of Health, Government 
of Palestine, the nuiliors report ui>on a case of meningitis in an 11-year-old 
boy. Agglutination tests of the causative orgaiii.sm showed it to be of the 
B. enteritidis Gaertner type, with fully developed labile antigen. The absorp- 
tion tests showed that this organism and typi<'al B. enteritidis Gaertner possess 
identical labile and stable receptor apparatus. 

Uiidnlant fever as a public health problem, T. G. ITutx and L. A. Black 
{Jour. Amcr. Med. A«.s‘oc., HH (1027). No. 7, pp. /fOS, IfOJf ). — Following a brief 
reference to the literature on the subject, the authors report upon aggluti- 
nation tests with Brucella abortus antigen made on blood serums sent in for 
Widal tests at the lalioratories at Springfield, 111. Among G9 si>eclmens of blood 
from fcM'r patients who consistently gave negative Widal reactions, aggluti- 
nation reactions with B. abortus antigen wuto THisitive in 5 ui dilutions of 1 : 2fK) 
or greater. The histories of 4 of the 5 cases are reported, 3 of wdiich gave a 
positive agglutination reaction at dilutions of 1:500. In the macroscopic 
test, used in dilutions ranging from 1 : 25 to 1 : 500, 5 others agglutinated in 
1:25 only and a sixth agglutinated in 3:50. The authors point out that 
undulant fever seems to be much more common than is ordinarily suspected. 

The tuberculosis of domestic Carnivora, G. I^esroijyrtes {La Tuberculose 
des Carnivores Domestiques. Paris: Viffot Bros., 1926, pp. 140 , pis. 2, figs. 18 ). — 
Following a brief introduction, the subject is dealt with in five parts, namely, 
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frequency of tubercnlosis (pp* 8~5)» etiology and pathogenesis (pp. 6-17), 
lesions and symptoms (pp. 16-81), diagnosis (pp. 82-111), and treatment (pp. 
113-125). A classified bibliography of nine pages is included. 

Ooccidiosis in feeder cattle, E. R. Frank (Jour, Amer, Vet. Med, Absoc,^ 69 
(1926), No. 6y pp. 72^-735).— This is a contribution from the Kansas Experiment 
Station which deals briefly with life cycle, infection, diagnosis, and case 
reports. Reference is made to cases among beef cattle recorded at the 
veterinary hospital in 1924, 1925, and 192G, from which it is concluded that the 
degree of transmissibility of the disease is very low. 

Parasites and parasitic diseases of goats, M. C. Hall (Goat World, 10 
(1926), Nob. 6, pp. 1-3; 7, pp. H~ll, fign. 8, pp. 5-8, S; 9, pp. 10-13; 10, 
pp. 3-6; 11, pp. 4-7). — This is a practical suiiiinary of information on the para- 
sites and parasitic diseases of goats, both external and internal. 

Annual report of camel specialist for tiie year 1023—24, K. Singh 
([Punjal)] Camel Speciafist Ayw. UpL 1923-2Jf, pp. 3-|-3+9). — This includes 
reports on the treatment of surra by the Cross method, experiments on treat- 
ment of surra in ponies and donkeys, etc. 

Tick paralysis in pigs (Qucensla'nd Agr. Jovr., 26 (J926), No. 6, pp. 650, 
551 ). — A brief account is given of paralysis in pigs caused by Ixodes holocylus, 
which is comparatively common along the coastal districts of New South Wales 
and Queensland. 

Nematodes belonging to the genus Setaria parasitic in the eyes of 
horses, B. Schwartz {North Avicr, Vet., 8 (1927), No. 2, pp. 2^-27, figs 2 ). — 
The author reports ui)on c'ases of Setaria (Filaria) from the eyes of horses 
which he has observed, differential ion of species of Setaria from th^ eyes of 
horses, the in juries produced by Solaria in the eye of the horse, and the life 
history of Solaria. 

Notes upon the action of niereiirochronie on horses. \V. L. Wiliuams 
(North Avier. Vet., 8 (1027), No. 1, pp. 51-59 ). — ^The author’s observations indi- 
cate that the intravenous admiiiistratjon of mercuroclircniK' in 1 per cenl aque- 
ous solution in doses of 4 to 5 mg. i>er kilogram of body weight is readily 
tolerated by the horse and produces no symidoins of notable distress. There 
appear to be marked variatiojis in the effect of mercurochroine according to 
the temperament of the animal, those of iktvcjuh temijera merit, including 
thoroughbreds and trotters, being definitely mrire .suscei>tible than draft tyiies. 
The horse quickly acquires tederance to the drug, and successive doses may be 
increased. 

Animal feeding experiments with Bacterium pulloruin: Tlie toxicity of 
infected eggs, L. P. Rettger, C. A. Slanetz, and J. G. McAlpine (Connecticut 
Storrs 8la. Bui. IJ^O (1926), pp. 97-110, figs. 3 ). — This is a report of investiga- 
tions conducted in contiiiualion of those by Heltger, Hull, and Sturges, pre- 
viously noted (E. S. R., 35, p. 683). In the present investigation 32 kittens 
and 24 young rabbits were employed in feeding experiments, the details of 
which are given. The results obtained are considered to be quite in accord 
with the earlier observations and to show that large numbers of B. pullorum, 
when administered by moulh to young kittens and rabbits, cause disturbances 
in them which resemble in some measure at least those that are commonly 
associated with bacterial food poisoning. All of the kittens recovered from the 
effects of the B. pullorum feeding, but 18 of the 21 infected rabbits died, and 
from the blood of each of those which succumbed B. pullorum was recovered 
without difficulty. All of the three control rabbits lived and were in apparently 
normal condition throughout the investigation. Charts showing the influence of 
B. pullorum feeding on the temperature of rabbits and tables showing the 
influence of B. pullorum feeding on their weight and temperature are included. 
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Coccldiosis and bacillary white diarrhea in chicks, E. L. BauNEtr and E. 0. 
Bradley (N. Y. Agr, Col. (Cornell) Ext. Bui. I 48 (1926), pp. IS, figs. 5).— -This 
Is a practical summary of information. 

Investigation on a diarrhea in young chicks in Japan, N. Nakamttba 
(Jour. Japan. Soc. Vet. 8ci., 1 (1922), No. 2, pp. 93-100, pi. I).— Investigations 
of the disease among chicks in Japan known as Bahatare have led to the 
conclusion that it is not identical with the white ditirrhea of chicks In other 
countries, and that the anaerobic bacillus isolated from the intestinal contents 
of the affected chicks was the causative organism. 

V^accination of poultry against diphtheria and fowl pox (contagious 
epithelioma) with antidiphthcrine ftrans, title], T. Van Heet.shkbgen 
(Schtveiz. Arch. Ticrheilk., 6*7 (1023), No. 13, pp, 333-338, fig. 1; ahs. in Vet. 
Rec., 7 (1921), No. 5, p. 11 If). — Tt is pointed out that in the vaccination of poultry 
with the antidiptherine of de Blieck and van Heelsbcrgen, as previously noted 
(E. S. R., 53, p. 785), during llie winter of 3021-25, 200.000 fowls were vac- 
cinated without a single accidoni. (5ood results ^^ere also obtained from the 
treatment of fowds actually suffering from the disease. Observations made at 
•several poultry experiment stations and on large farms are said to have shown 
that the immunity acquired was still active after two or three years. It was 
observed that the numbc'r of eggs from fowls vaccinated during the laying 
season was not diminished. 

Iodine on the poultry farm, W. L. Chandieu (Poultry Set., 6 (1926), No, 1, 
pp. Sl~33). — Tlie author points oul that i(Kline has two important uses on poul- 
try farms, the first being that of dosing the birds for worms, and the other the 
treatment of poultry houses and runways f(U’ the destruction of worm eggs 
and larvae and the cysts of coccidia. 

Diseases and treatment of the rabbit, M. W. Meek (Arcadia, Calif.: Natl. 
Af^soc. Rabbit Indun., 1026, pp. 77, /q;s*. 20). — This is a practieal summary of 
information on the diseases of the rabbit. 

AGEICITITURAL ENGINEERING 

Agricultural engineering and its place in Canadian agriculture, L. G. 
Heimpel (Hci. Agr., 6* (1023), No, 2, pp. il-iO, fig. 1). — In a contribution from 
Macdonald (k)Uegc, Quebec, an analysis is presented of the field of agricultural 
engineering in (Canadian agriculture. Siw'cial attention is drawn to the relation 
of this work to practically all of the recognized branches of agriculture, ahd to 
the factors limiting the development of the wa)rk in Oinada. 

Drainage by means of pumping from wells in Salt River Valley, Arizona, 
J. C. Mark (U. i8. Dept. Agr. Bui. tJf56 (1026), pp. 22, pis. 3, figs. 13). — ^The prac- 
tice is descrilx'd, and an analytical study of some of the results obtained in 
conjunction with the existing conditions is presented. 

Test borings in the Salt River Valley project showed that about half of 
the project is underlaid by a coarse water-hearing formation from which 
water may be piimp('d. The use of electrically driven pumps in wells located 
in damaged areas was suewssful in reclaiming water-logged land and in check- 
ing the rise of ground water in sections not yet damaged. The pumped water 
has also l>een used very largely to augment the supply available for irriga- 
tion. The cost of the comideted drainage system for 203,000 acres of cultivated 
land was approximately $5.20 per acre. 

Plants as indiicators of ground water, O. E. Meinzer (Jour. Wash. Acad. 
Sd., 16 (1926), No. 21, pp. 553-564 ). — In a contribution from the U. S. Geologi- 
cal Survey a study is presented of the desert phreatophytes, and data are pre- 
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sented on the general limits of the depth to the water table indicated by the 
principal phreatophytes in the areas investigated. 

These indicate that the species investigated, with the possible exception of 
pickleweed, may grow where the upper layer of ground water contains only 
small amounts of mineral matter and is of good quality. Thus of 13 samples 
of ground water obtained in Big Smoky and Kalston Valleys, Nevada, at points 
where salt grass was growing, 11 samples contained less than 1,000 parts ijor 
million of total solids, 8 contained less than 500 parts, and 5 less than 300 parts. 
More than half contained less than 35 parts per million of chloride. On the 
other hand, the data show that all Ihese species may be found growing where 
the ground water is highly mineralized, even mesquite not being an exception. 

The soil dynamics i)robleni, E. G. McKibsen {A(jr, 7 (1926), No. 12, 

pp. 412, 413). — In a contribution from the California Experiment Station an 
analysis is presented of those factors, both pasl and lu-cseiit, which make the 
soil what it is, and of the resultant properties which affect its utilization in 
agriculture. On the basis of this analysis tlie soil dynamics situation Is 
divided into thrt'e major problems which include (1) the determination of 
those dynamic protverties of soils affecting their drainage, irrigation, tillage, 
traction, and use as a foundation and building material, and the effect of chang- 
ing chemical, physh'ol, and biological conditions upon these dynamic jiroperties, 
(2) the determination of what should be done to the soil and when it should be 
done, and (3) the determination of the best methods and maehiiies for accom- 
plishing the desired results. 

Earth pressures on culvert pipes, G. M. Bkaujn'e (U. S. Dept Agr., Public 
Roads, 7 (1921), No. 11, pp. 222-229, figs. IS ). — The progress results of a series 
of tests being coiulueted at the University of North Carolina to determine earth 
I>ressures on culvert pipes, using conditions conforming to practice as closely as 
possible, are reported. 

Tests of four sec*tions of 30-in. cast iron pipes ft. long and 1 in. thick, so 
placed as to permit a 50 per cent iiroje(‘tion, showed tluit the earth pre.ssure on 
the test pii>e was 84 per cent of the weight of the earth prism iiunu'diately 
over the iwix?. This ratio remained practically constant for the entire height 
of the fill except for the first 4 ft., where the earth pressures were greater than 
the weight of the earth prism. 

In a test using a 50 per cent projection and a (day fill, the pressures were 
found upon completion of the embanlaneiit to he less tlian for the iirojection 
condition, the ratio of the pressure to the weight of the prism over the pipe 
decreasing as the fill ^^us raised. The pressures decreased from March to the 
middle of August, and sudden ^'a^iations in the weather had hut little effect 
upon the pressure. 

Comblued concrete and timber in flexure, G. D. Burb (Wash. [State] 
Univ., Engin. Expt. Sta. Bui. SI (1926), pp. 22, figs. 16).— The results of studies 
of concrete and timber in flexure are reported, tbe results of which indicate 
that timber may be made to takt‘ tbe tension and concrete the compression in a 
structural member, thus using both materials to their greatest advantage. It 
was found that concrete and timber combined as a single member will produce 
a beam several times stronger than the same quantity of materials not so 
combined. Increased stiffness is secured, thus reducing deflections and vibra- 
tion. It was found that adding the concrete to the timber produced a beam 
nine times more rigid than the original timber. 

Rough timber may be used, resulting in a twofold saving. The strength is 
greater and the cost may be reduced somewhat by avoiding the surfacing 
operation. It was found that the irregular dimensions of the unsurfaced ma- 
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terial are not objectionable, since the plasticity of the fresh concrete allows for 
the irregularities. 

Form cost is small by reason of the small amount of form work required, the 
simplicity of the forms, and their adaptability to re-use. This is brought about 
by the fact that the timber provides the strength to carry the dead load while 
the concrete is setting. 

The conclusion is drawn, however, that this study can not be regarded as 
completed. There are some factors which can be determined only by the actual 
use of this type of construction for long periods of time or else by exhaustive 
experiments. 

The use of explosives on the farm, A. J. Schw antes {Minn. Vniv. Agr. Ext 
Spec. Bui. 110 (1926), pp. 20, fign. 18). — Practical information on the subject is 
presented, with particular reference to the use of explosives for stone and 
stump removal under Minnesota conditions. 

Public Roads, [January, 1027J (U. S. Dept. Agr., Public Roads, 7 {1927), 
No. 11, pp. 209-2S2+[2], figs. 20). — This number of this periodical contains the 
apportionment of Federal-aid funds for the liscal year ending June 30, 1928, 
and the status of Federal-aid highway construction as of December 31, 1926, 
together with the following articles; The Otdlection and Disposition of Motor 
Vehicle Revenues, by II. R. Truinbower; Earth Pressures on Culvert Pipes, 
by G. M. Braune (see p. 680) ; The Downward Kick of the Rear Wheels of 
Vehicles in Starting from Rest to Motion, by T. K. A. Hendrick, and Motor 
Truck Impact T('sts Now in Progre.ss. 

Ultra-violet spectroscopy of flamt's of motor fuels — preliminary experi- 
mental survey, G. I;, Olaiik and W. C. Tiun^: {Indus, and Engin. Vhem., 18 
{1926), No. 5, pp. 528-581, figs. 2). — Preliminary studies conducted at the Massa- 
chusetts Institute of Technology are reported in winch the ultra-violet 
spectra were i)hotogruphed of the iletonation, explosion, and combustion flames 
in an engine of several comimn-cial brands of gasoline, of gasoline containing 
butyl nitrite, a detonation inducer, tetraethyl lead, a detonation suppressor, 
and of benzene and alcohol. 

The si^octra of detonation, explosion, and combustion vere found to be dif- 
ferent, the first being characterized by a strongly handed structure. Both 
tetraethyl lead and butyl nitrite were found to affect the six'ctra. The former 
suppressed the strong hands and shortened the ultra-violet, while the latter 
even accentuates the intensity in the far ultra-violet, thus throwing some 
light on the radiation theory of di'tonation control. 

The strong lead lines and tlie absence of lead compound bands sliowed that 
the metallic lead atoms or the process of decomposition of the tetraethyl lead 
molecule is the effective agent in the reaction propagation, and that combina- 
tion with the bromine introduced as ethyl bromide takes place subsequently to 
the oxidation reaction. The copixr lines from the plug spark api)eared as 
emission lines in the presence of lead in the vapor, but as absorption lines in 
its absence. 

The results in general are considered to be sufficiently important and clear 
to warrant thorouglily quantitative investigation with the spictroscope data 
correlated with known composition of fuels, pressures, reaction rates, and 
amounts of detonation. 

The gas engine on the farm. — HI, Running troubles and their remedy, 
F. G. BEHiiffiNps and F. L. Fairbanks {N. Y. Agr. Col. {Cornell) Ext. Bui. 147 
{1926), pp. 4S, figs. 26). — Practical information on the subject is presented. 

Report of Investigational work on the use of electricity in agriculture 
by the farm mechanics department of University of Illinois, E. W. Leh- 
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MAN»r {BpringfleU, III: R. V. Prather, 1926, pp, 16, figs. 2).— A brief descriptloB 
is given of the work on the subject being done by the Illinois Experiment 
Station, and some of the progress results are briefly presented. 

Hydro-electric power in Washington. — Part II, A bibliography of techni- 
cal papers, 18T8— 1025, C. E. Magnusson (Wash. [State] Univ., Engin. Ewpt 
Sta, Bui 36 (1926), pp. US, figs. 2).— A bibliography of technical papers on the 
subject is presented (E. S. R., 52, p. 182). 

Testing draft horses, E. V. Collins and A. B. Caine (loura Sta. Bui 240 
(1926), pp. 193-223, figs. 27 ). — The development of methods and apparatus for 
testing the pulling power of horses is outlined, and the results of actual draft 
tests are presented and discussed in the first part of the publication. A 
second part presents the results of a study of the horse as a motor (E. S. R., 
55, p. 579). 

The experiments as outlined required a st(‘ad 3 % constant pull, and the load did 
not vary either going up or down small hills. Two years* sludies demonstrated 
clearly that it is possible for horses weighing from 1,500 to 1,000 lbs. or more 
to continuously exert 1 h. p. or more for periods longer than 1 day. It is also 
possible for a well-trained horse to exert an overload of over 1,000 per c(‘nt for 
a short time. 

Daily observations of horsc^s working during all kinds of siiininer weather 
Indicated that humid days are much harder on them than dry, hot days. The 
correct fitting of collars and the proper care of sliouklers are also essential if 
maximum work is to be obtained. If it is necessary to work horses hard during 
rainy weather, honsings should be provided to keep the collars and shoulders 
as dry as possible. 

Three years of exi)erimental work also demonstrated that it is ix>ssil)le fi)r 
horses to exert a tractive effort of from one-tenth to one-eighth of their own 
weight, and to travel a total of 20 miles per day without undue fatigue. 

Characteristics of full and jiartial journal bearings, H. A. S. Howarth 
(Indus, and Engin. Chein., JH (192()), No. 3, pp. figs. fN). — An analysis 

is presented of Ix^arings bored with running clearance and bea lings fitted care- 
fully to the journal. I'lie first type incUules full or comidete bearings, central 
partial bearings in which the line of action of the resultant load bisects the 
bearing angle, and offset partial bearings in whicli the line of action of the 
resultant load intersects the hearing surface usually more than half way 
from the leading edge. 

Graphical studies of these types are reported, the purpose being to provide 
a complete set of fundamental laws which must gfwern the actual lubrication 
of all plain journal bearings. The bearing characteristics as given represent 
ideal conditions In that they show the maximum fllm thickness which may be 
realized for a given load. These laws may serve as a guide in the study of 
actual l^arings in which such factors as end leakage and surface roughness 
play a modifying part and prevent the currjdng power from being as great as 
in the ideal case. 

The question as to the advantages of employing two or more pivoted seg- 
ments Instead of a single partial bearing to support a journal is cited as an 
example of the use of these laws. It is shown that the film is thinner in the 
case of the hearing of two segments, the total arc of each bearing and other 
conditions being equal. In a similar manner a 3-segmented bearing is inferior 
to one of two segments. 

The kinematics and dynamics of the wiieel type farm tractor, E. G. 
McKibben (Agr. Engin., 8 (1027), No. 1, pp. 15, 16, jig. f ).— This is the first of a 
series of articles on the subject, which are based on a study conducted at the 
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California Experiment Station. Tliis number of the series presents the results 
of a study of the possible motions of a tractor. An analysis is given of recti- 
linear and curvilinear motion and of instantaneous axis of rotation. 

Root catting as an aid in harvesting grain sorghums with a combiiie/’ 
J. P. Conrad {Jour, Amcr. Soc, Agron., IS (1026), No. 9, pp. 729-7Ji2, figs. 3 .) — 
Studies conducted at the California Experiment Station are rei}orted from 
which the conclusion was drawn that the dilficulty of harvest is one of the im- 
portant reasons why grain sorghums are not more widely planted. Root cut- 
ting preparatory to harvesting with a combine was found to have many theo- 
retical advantages over systems of harvesting now used. Root cutting of grain 
sorghum plants was accomplished with heavy horizontal blades attached to a 
heavy orchard cultivator and running beneath the crowns of the plants. 
Where all of the roots wore cut at 9 in. or less from the surface the plants 
dried out rapidly except wlien irrigated immediately afterward. No plant 
whose roots were cut at least 5 in. from the surface went down due to the 
overturning of the sod. Only a very few plants remained standing when cut at 
2.5 in. or less from the surface. Between 90 and 95 per cent of the heads were 
secured by harvesting with a combine after root cutting. 

Farm building plans, H. B. White and M. G. .Tacobson (Minn. XJniv. Agr. 
Ext. Spec. BuL 111 (1926), pp. 8, figs. 3). — list of farm building plans available 
from the Minnes(»ta Exi>eriment Station is presented. 

The Gothic barn roof with sprung rafters, F. E. Fogle (Agr. Engin.^ S 
(1927) No, 1, pp. 13, H, figs. 5). — In a contribution from the Michigan Experi- 
ment Station an analysis i.s presented of the Gothic barn roof with sprung 
rafters. It is slated that when built on Sbawver truss frames the sprung 
rafter Gothic roof is very rigid, and since the rafters are supported near their 
middle there is much less liability of the roof becoming uneven as compared 
with the self-supiKirting frame. It is noted that a sprung roof invariably 
shows some unevenness of its surface due to the practical impossibility of 
maintaining such a high degree of uniformity in workmanship and material as 
to prevent minor variations in curvature, but it is considered apparent that such 
irregularities do not of necessity indicate structural weakness. With reference 
to curvature, it is considered good practice to use two-thirds or three-fourths 
of the width of the barn as the radius of rafter curvature and to locate the 
center of the arc about 3 ft. below the top of the plate. 

Automatic control of natural draft ventilation of stablc's, J. L. Strahan 
(Agr. Engm., 8 (1927), No. 1, pp. 9, 10, figs. 2). — This is an abstract of a paper 
presented at the twentieth annual meeting of the American Society of Agricul- 
tural Engineers at Lake Tahoe, Calif., in June, 1926. 

The conclusion is drawn that dampers should he omitted entirely from our 
take flues, and that the latter should be made smooth on the inside. This 
transfers the entire burden of control to the intakes. A device is illustrated 
and described which adds to a back-draft control device the function of regu- 
lating the volume of air flow in the normal or proper direction, which func- 
tion was previously left entirely to hand dampers. The purpose of this device 
is to keep the volume of air flow automatically within a specified maximum, 
regardless of a wide variation in draft-producing conditions. 

Aside from the galvanized-iron housing, with its removable cover, the essen* 
tial parts of the device are the aluminum vane or dami>er supported by a suit- 
able transverse shaft and bearings, the counter weight, and the control weight. 
The damiier has two closing positions, one being the position to prevent back 
drafting and tbe other the fully closed position for preventing excessive flow 
in a normal direction. 
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The qwestion is raised as to whether thermostatic control will in practice be 
as effective a means of minimizing inside temperature variations as a device 
such as the one described, which operates as a function of air flow velocity in 
the ducts. 

Hog houses and equipment, H. P. Twitchell (Ohio Agr. Col. Ext. But. 57 
[1927] y pp. figs. 18). — Practical information, working drawings, and bills of 
material for hog houses and equipment adapted to Ohio conditions are pre- 
sented. 

Artificial lighting for poultry houses, R. E. Cray (Ofiio Agi\ Col. Ext. Bui. 
56 [1926], pp. 16, figs. 6). — The results of experiments on the artificial lighting 
of poultry houses to increase egg production are reported, and information is 
presented on the proper equipment for this purpose. 

It has been found that electric light is the most efllcient, easiest to operate, 
and best all-round kind of light for poultry houses. One 40-watt bulb should 
be used for each 200 sq. ft. of floor space, and the lights should not be placed 
more than 10 ft. apart. • 

The best results have been secured by using reflectors as they intensify the 
light on the floor. The reflector should be 16 in. in diameter and cone shaped, 
with the cone 4 in. high at the center. For best distribution of light when 
reflectors are used, the lights should be suspended 6 ft. from the floor, 10 ft. 
apart, and half way from the front of the dropping board to the front of the 
house. 

It is stated that the available data, while quite limited, indicate lhat on 
farm lighting plants the cost of operation is about 5 cts. per bird for the winter 
period. 

Properties of refrigerants, H. D. Edwards (Amer. *S'oc. Refrig. Engin. Circ. 
2 (1926), pp. 2/i, figs. 20). — A compilation of data is presented on the properties 
of different refrigerants, dealing especially with physical proix^rties, effect on 
various lubricants, toxicity, inflammability, explosive qualities, method of 
testing purity, and precautions essential in handling. 

RTJEAE ECONOMICS AND SOCIOLOGY 

Agricultural problems in their international aspect (Rome: Internatl. 
Inst. Agr., 1926, pp. 392). — Statements relating to agriculture prepared for the 
use of the preparatory committee of the International Economic Conference, 
with an introductory article on the es.sential elements in the increase of agri- 
cultural production and their international aspects, are included. Statistics 
are given of the production, trade, consumption, and prices in different coun- 
tries of wheat, rye, barley, oats, maize, rice, potatoes, tea, coffee, sugar, linseed, 
cottonseed, rubber, cotton, flax, hemp, wool, butter, cheese, and livestock, and 
material relating to certain aspects of agricultural economics, as follows: 

The economic conditions of production. — ^This article includes (1) index num- 
bers for the United States obtained by comparing pre-war and postwar prices 
of agricultural products and items of farm expenses; (2) index numbers for 
Switzerland of farm products for 1920-1923 (1906-1913 price equals 100) and of 
increased cost of seasonal labor, interest on capital, cost of buildings, improve- 
ments, implements and machinery, cattle and horses, hire of Implements and 
machinery, working expenses, and net returns for the different pre-war and post- 
war periods; (3) the Veighted index numbers for Germany obtained by com- 
paring prices for 1924-25 and 1925 witli 1913 for agricultural products and com- 
modities used on the farm; (4) index numbers for England and Wales for 
1920-1923 (1911-1913 equals 100) for agricultural products, forage, and ferti- 
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lizers; and (5) average prices among tlie farmers in Czechoslovakia of agricul- 
tural products and farm implements, materials, labor, etc., before and since the 
war. 

The marketing of agricultural prfjducts and its effect on increasing costs.-^ 
A short review is given of studies made in Great Britain and the United States 
of th(' differences bctwe<'n pro war and postwar prices paid producers and paid 
by consumers for agricultural products and products manufactured from such 
products. Tables are included of prices paid fanners, wholesale prices, and 
retail prices for dairy products, fruits and vegetables, moats, poultry, eggs, 
cereals, flour, and bread at different periods from 1011 to 1023 in Great Britain. 
For the United States compjirisons are shown (1) of prices re('oived by pro- 
ducers and costs of marketing grains, fruits and vegetables, livestock, and eggs 
at different times from 1012 to 1921 ; (2) of the cost of raw materials, cost of 
manufacturing and distriimtion, margin, and profit at different times of manu- 
facturing rolled oats, (*anued milk, broad, and wheat cereals, and of dressing 
beef; and- (8) of the costs of wholesale and retail distribution of different 
commodities at different times. A special inquiry into the milk industry of 
Queensland is briefly summarized. A biidiography is included. 

What the farmers hare accomplUhed hy means of cooperation. — A brief re- 
vh'w is given of the develoiniient and status of cooperative credit societies and 
organizations for (he cooperative purchase of agricultural requisites, coopera- 
tive sale of agri(‘ultural produce, and direct trading relations between coopera- 
tive organizations of producers and consumers in various countries. A list of 
the more important publications of the Institute on cooi)eration in the different 
countries is included. 

International agricultural credit. — Roc<mstruction of agricultural holdings, 
replenishing of livestock, etc., labor shortage, distribution of rural property as 
result of agrarian reforms, over-population of some States requiring more in- 
tensive cultivation and the industrialization of agriculture have brought about 
an increased demand for agricultural credit in nearly all countries and the need 
of an international banking organization. The International Committee of 
Agricultural Credit of the International Scientific Council recommends the 
issuance of a questionnaire and tlie convening of an itilernational conference for 
further study. Such a questionnaire has been issued hy the International 
Institute of Agriculture. 

[Investigations in agricultural economics at the South Dakota Station, 
1026], M. H. Benedict Dakota Sta. Rpt. 1926, pp. 2Jt-2S ). — Results are 

given for the year ended June 80, 102C, for the following projects: 

Farm organization in Brown County. — A preliminary rcixjrt for the year 
1925 shows that the C('sts of production of ^^heat varied from 74 cts. to $1.65 
ptn* bushel, oats from 18 to 31 cts. per bushel, barley from 26 to 56 cts. per 
bushel, corn from 51 cts. to $2.20 i>er bushel, butterfat from 88 to 06 cts. i)er 
pound, and pork from $6.00 to $28.88 per 100 lbs. Operators’ earnings varied 
from $728 to $5,039 per farm, and labor and management wages from —$1,038 
to 4- $3,298. 

Taxation problems of agriculture. — Detailed analyses of net earnings and 
taxes paid for the years 1919 and 1924 in Brookings, Hamlin, Pennington, and 
Beadle Counties show that the taxes equaled liy^ per cent of the average net 
’■ent from farms in 1919 and 33^/& per cent In 1924. 

The trend toward a more effective use of the land as 8hown by the yield 
per acre of certain crops, B. O. Weitz (U. Dept. Agr. Bui. H58 {1926), 
pp. S2y figs. 10). — A study Is made of the trend in yields of corn, wheat, oats, 
and potatoes in the United states since 1885 to ascertain what part of the 
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increased sui^ly has been due to increased yields and what part to increased 
acreage. From 1885-1889 to 1920-1924, the harvested acreage of corn increased 

89 per cent, wheat 67, oats 66, and potatoes 58 per cent, and notwithstanding 
that much of the new acreage, especially in the case of wheat, was on soiia 
that produced yields below the average, the average yield of corn increased 
4.3 bu. per acre, wheat 2, oats 3.0, and potatoes 30 bu. The combined acreage 
of the four crops increased 52 per cent, the combined production 77 per cent, 
and the composite yield, weighted by acreage, 17 per cent per acre. The trend 
in the combined acreage, total production, and composite yield i)er acre of the 
four crops were 90, 131, and 145 per cent, respectively, for the Middle Atlantic 
States; 120, 150, and 125 per cent for the east North Central States; and 
87, 156, and 177 per cent for the northern section of the South Atlantic States. 

It is stated that wheat yields in northwestern EiiroiK? have gradually risen 
from between 6 and 10 bu. per acre to 20 bu. per acre in France and to over 
32 bu. per acre in England and Germany. 

Land settlement in England and Wales ([Gt. Brit.] Min, Agr. and Fish- 
eries, Bpt, Proc. Small Hold, and Allot. Acts [etc.], 1919-1924, pp. 150, pis. 2 ). — 
This report deals with the workings of the Land Settlement (Facilities) Act, 
1919, from its passage and the proceedings under the Small Holdings and 
Allotment Act, 1008, from 1915 to March 31, 1925. 

From 1915 to 1924 the total net increase in lands acquired by purchase and 
lease was 249,118 acres and in the nimiher of small holders settled 17,309. 
The county councils now have a rent roll of statutory small holdings of approx- 
imately £1,000,000 i)er year. Of the 22,000 men settled on small holdings since 
the Armistice, 10 to 12 per cent have left for financial reasons and may be 
considered failures. Only in exceptional cases have men with little or no 
agricultural experience succeeded. Of approximately 500 disabled men given 
a short course in some branch of agriculture and cottage holdings, about 26 
I)er cent arc successful and about 60 per cent have already failed and left their 
holdings. The capital cost of the scheme has been heavy, owing to the cost of 
providing cottages, buildings, roads, etc., and it was estimated that by March 
31, 1926, £16,000,000 capital would have been spent, of which probably one-half 
wdll have to be written off. The average interest on capital loans has been 
over 6 per cent, wliile such estate s at present can not provide a net return of 
more than 2 or 3 per cent on capital outlay. 

Notes on some successful ex-service small holders and county and county 
borough reports on provisions of small holdings for ex-service men are included. 

Crop insurance in relation to farm credits, S. M. Thomson {Manfrs. Bee., 

90 (1926), No. 1, pp. 57-59). — The advantages, possibilities, problems, etc., of 
crop insurance as a protecting to sources of agricultural credit are discussed. 
The article is based uix)n the study, experiments, and experience of the Hart- 
ford Fire Insurance Co. in connection with crop insurance in its southern 
department. 

An index number of farm taxes in New York, and its relation to various 
other economic factors, M. S. Kendkick {New York Cornell Sta. Bui. 457 
(1926), pp» figs. 18). — ^The Index number of farm taxes used in this study is 
a simple arithmetical index based on farm taxes in 34 townships in 34 counties, 
the average for the period 1910-1914 being taken to equal 100. 

In preparing the index number townships containing cities, incorporated 
villages, unincorporcfted villages of any size. State-owned forests, much poor or 
nonagricultural land, and steam or electric railroads were excluded. The taxes 
on public utilities following highways were deducted from the aggregate levies 
in the selected townships. 
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The accuracy of the index numbers was checked in several ways, including 
comparisons of indexes of school taxes in the selected townships with the cost 
of maintaining schools throughout the State, of computed and actual taxes in 
the townships for a number of years, of the index numbers computed on 
township and acreage basis for various years, of the soil of the selected 
townships with the average of the counties in which located and of the State, 
of the indexes and actual taxes for a period of years on farms keeping cost 
accounts, and of the trends and fluctuations of the index numbers for the 
selected townships and for all general property taxes in the State. 

The general index number of farm taxes in the 34 townships increased from 
55 in 1887 to 62 in 1903 (secular trend 1887-1903 +0.034), to 123 in 1916 (secu- 
lar trend 1904-1916 +6.76), and to 220 in 1924 (secular trend 1916-1924 +12.38). 
From 1887 to 1900, 23.5 to 29.8 per cent of the general property taxes levied 
in the 34 townships went for county purposes, 24.4 to 31.4 for township pur- 
poses, 21.8 to 27.2 for school purposes, and 16.4 to 26.1 per cent for State 
purposes. From 1905 to 1924, 18.3 to 25.8 went for county purposes, 40.1 to 
51.6 for township purposes, 25.3 to 34.3 for school purposes, and 0 to 9.3 per 
cent for State purposes. 

The following table gives the index numbers of farm taxes and assessed 
valuations in the 34 selected townshii)s and of wages, sch<fol teachers* salaries 
in New York townshijis, and prices: 


Index numhiTs of fami taxes and a^^^sessrd taJuathtis m Si 

selected iownshii>s, usages, sehool^teachers' salaries, and in IHIW, 1900, 

1910, and 192 i 


Tales in .34 town.ships 

Ail farms 

County . 

Township. .. 

School .... 

Slate > 

Assessed valuations of real and personal property in 34 to'i^nships 
Assessed valuations of personal propeity in 34 townships.. . . .. 

Union wages in the United States . .. 

Salaries of school-teachers in Now York townships 

Prices 

Wholesale 

Building materials . . 

Wholesale, nonagricultural comraodilie.s 

Paid to farmers in New York 

Wholesale, farm products in the United States 


I lSi-0 

1900 

1910 

1924 

f>4 

69 

82 

220 

hfi 

08 

93 

225 

j 38 

38 

78 

202 

61 

58 

89 

219 

-1 679 

425 


530 

121 

101 

97 

132 

482 

423 

128 

18 

■ 

' 76 

96 

233 

1 '' 

69 

94 

*254 

; 83 

83 

103 

153 

-1 84 1 

84 

100 

180 

.1 ' 


102 

162 



101 

128 

j to! 

70 

103 

143 

1 



- 

— 


* Wide fluctuations, with gaps m years with no State tax levie<l 

* 1923 


The assessed valuation of piersoiial pi’opcrty as shown above not only de- 
creased rapidly, but the number of town.ships assessing personal taxes decreased 
from 30 or more from 3887 to 3912 to 10 in 1922-1924. The receipts in the 34 
townships from other sources than general property taxes increast'd from less 
than 20 jier cent of such taxes in 1911 to over 49 pt'r cent in 1924. The index 
numbers (1911-1934 -100) of school taxe.s and Stale aid to schools in the 34 
selected townships increased from 42 and 69, respectively, in 1S<S7 to 213 and 
288, resi>ectively, in 1924, 

A c<inipari.sou of tax data for the 34 selected townsliips and those of 21 to 27 
cities grouped according to size is shown In the following table : 

44813--27 7 
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0omip&ri»on of iaof (Slota for the 34 »eleoted ioumiMp$ and thorn fof 31 to 37 

dties 


Percentage increase 


34 town* 21 to 27 
ships cities 


Assessed value of real and j^rsonal property. 1915-1924 — 
Estimated value of real and personal property, 1915-1924.. 

Aggregate general property tax, 1911-1924 

General property tax per capita, 1911-1920 

School tax, 1911-1924 

School tax per capita. 1911-1920 

Keceipts from State for public schools, 1911-1924 

Keceipts from State for public schools per capita, 1911-1924 
Beceiptfi from taxes on mortgages, 1911-1924 


25 

60-102 

34 

61-130 

126 

80-236 

136 

8-132 

146 

131-383 

167 

22-155 

197 

401-1, 176 

94 

65-200 

108 

76-281 


Rural taxation in the Province of New Brunswick, W. C. Keirstead (Jour, 
Pout, Boon., 34 (1923), No. 6, pp. 669-690). — A description of the existing tax 
system of the Province. The weaknesses and inequalities of the present sys- 
tem are discussed and recommendations made for their correction. 

Forecasting the price of wheat, C. C. Bosland (Jour. Amer. Statis. Assoc., 
21 (1926), No. 154, PP- 149-161, figs. 8). — EWorld production plus carry-over was 
found to be the most significant factor affecting the price of wheat. A formula 
based on conditions prevailing from 1807 to 1914 is presented for estimating 
wheat prices. Using this formula the standard error of estimate for the 
period was 11.4 per cent, being 6.8 per cent for the 5 postwar years and 12.5 
per cent for the pre-war years. 

Year-to-year and seasonal fluctuations in hog prices, R. M. Green and 
H. Howe (Kansas Sta. Circ. 132 (1926), pp. 14, figs. 6). — A study of the fluctua- 
tions of the average monthly receipts and average monthly prices of hogs 
during the period 1901-1923. Between June, 1862, and the summer of 1924, the 
price cycle for hogs was repeated no less than 11 times, the length of the cycle 
varying from about 3 to about years and averaging 67 months, of which the 
average upward movement lasted 36 months and the average downward move- 
ment 31 months. The normal yearly trend of average monthly receipts from 
1900 to 1925 at four markets divides itself into two periods, with a maximum 
high point in December and January and a secondary high point in May and 
June, with an extreme low point in September and a secondary low point in 
April. The average monthly prices show a distinct upward tendency from 
June to the maximum in August or September, a sharp decline to the minimum 
in December, a rise to March or April, followed by n frtMjiient downward tend- 
ency to June. In years of big com crops and lower coni prices there is a dis- 
tinct tendency for receipts to slow up from August to January and to increase 
from February to August following, as compared with years of small corn 
crops. In the 23 years, 1901 to 1923, the monthly receipts moved contrary to 
the average trend 41 times and the Chicago prices 85 times. 

United States standard tobacco sizes, F. B. TFilkinson (U. B. Dept. Agr,, 
Misc. Circ. 83 (1926), pp. II ^-^4, figs. 12). — A simple system for sizing tobacco 
is outlined. The system was devised for use under the United States Ware- 
house Act, but is not mandatory. 

Washington agriculture. Parts 4, 5 (Wash. State Col Ext. Bul 134 (1923), 
pts, 4 PP- 35, figs. 33; 5, pp. 6). — ^These bulletins continue the series previously 
noted (B. S. R., 55, p. 585) and give the data on cereal crops submitted to and 
the recommendations and resolutions passed by the Economic Conference held 
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at Spokane on June 14 and 15, 1926. Part 4 of this bulletin, by E. G. Schafer 
and L. Hegnauer, deals with cereal crops, and part 5 with recommendations and 
resolutions. 

Some economic phases of the fruit industry in Rhode Island, E. B. 
CoBBETT {Rhode Island 8ta, Bui, 207 (1927), pp, 72, figs. 6), — ^Thls study, which 
is part of a general study of the New England apple industry, was undertaken 
to obtain data as to the varieties and ages of trees, relative importance of com^ 
mercial varieties and of orchards of different sizes, the probable future produc- 
tion of important varieties, whether the varieties now grown are best suited to 
market needs, the practices in grading and packing preferred by the trade, and 
the consumers’ knowledge of fruit and his preferences, information was se- 
cured by personal visits in 1925 to 133 farms having orchards of 100 or more 
bearing trees, from retailers in Providence, and from 251 questionnaires re- 
turned by consumers in Providence. Tables are given and analyzed showing 
(1) the size of orchards, the number of trees by variety and age, rate of total 
planting, probable future production, and grades of apples grown ; (2) the 
varieties, grades, and sizes preferred and handled by retailers, type of container 
preferred and quantity of apples purchased by retailers, and the sources of 
supply; and (3) for consumers, the sources of supply, purposes for which 
apples were use<l, varieties tliat could be identified, varieties of apples and 
peaches preferred for eating raw and for cooking, factors influencing purchases, 
use and consumption of apples, and storage facilities. Tlie argument pro and 
con for planting McIntosh, Delicious, and Rhode Island Greening is given. 

The survey shows that the production of apples in Rhode Island by 1940 can 
be expected to increase 22 i>er cent, that tlie production of McIntosh apples may 
increase 135 per cent, the Delicious apples 490, the Gravenstein 68, and the 
Baldwin 6.5 per cent, whil(‘ the production of Wealthy apples may be expected 
to dwrease 9 per cent mul that of Rhode Island Greenings 30 per cent. 

Some data are included in regard to retailer.^’ preferences and the quantities 
of single purchases and sales of i)eaches. 

The market outlet for Massachusetts apples, L. P. Jeffeeson (Massachu- 
setts Sta. Bui. 231 (1927), pp. JjfO, figs. 7 ). — ^This study, which is part of a general 
cooperative study of the economic aspects of the New England apple Industry, 
was undertaken to discover (1) the present market for New England apples, 
and (2) the sections where consumption could be easily Increased. It is based 
on personal interviews with wholesalers, both exporters and domestic, and 
retailers, and from questionnaires sent to consumers. Tables are given .show- 
ing by years the production from 1916 to 1925 of the commercial apple crops of 
New England, Massachusetts, New^ York, and Washington; the carload ship- 
ments in 1925 from different sections to 17 selected markets throughout the 
United States; monthly carload arrivals on the Boston market from 1920-21 
to 1924-25 from the principal sources ; carload arrivals in Boston from 1921 to 
1925 of apples and the chief competing fruits; sources of supplies of Massa- 
chusetts retailers; types of container handled by Massachusetts retailers; 
grades and sizes preferred by different types of retail trade; and the produc- 
tion, exports, and Imports of different foreign countries. A study was made 
of the yearly and seasonal fluctuations in prices of apples and in the prices of 
the Baldwin and McIntosh varieties, variety preferences, quantities, sizes, and 
grades preferred by customers. 

Information Is given as to tariffs, transportation, packing, costs, market 
preferences, etc., for exported apples. 

Yhe Calif ontla poultry Industry: A statistical study, E. 0. Yoobhies (OoM- 
fornia 8ta, Bui, 41S (1926), pp, 172, figs. 52 ), — Tables and charts are given and 
analyzed for California and the United States covering the size, distribution, 
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ftud development of the poultry Industry; the production, consumption, cold- 
storni^ holdings, prices and purchasing power, exports and imports, etc., of 
poultry and eggs; the egg-feed price ratio; the price relationships between 
grades of eggs ; commercial hatcheries in California ; egg shipments from Cali- 
fornia; and other items. Poultry statistics are included for Canada, Mexico, 
China, Japan, Australia, New Zealand, and South American, European, and 
African countriea 

Results of a study by M. W. Buster and L. W. Pluharty of the cost of pro- 
ducing eggs on 38 poultry farms in Sonoma County during the year ended 
October 31, 1925, are included. 

Co-operation in the United State's {Toledo: Orain Dealers Natl. Assoc.f 
19^5, pp. 126). — The history, advantages and disadvantages of, and the legisla- 
tion regarding cooperative organizations, especially cooperative marketing 
organizations, are set forth. A large pirt of the information is quoted from 
Federal and State bulletins and publications, studies and work on cooperation, 
and reports, etc., of cooperative organizations. 

The sociology of rural life, IT. B. Hawthokn {New York and London: 
Venturp Co., 1926, pp. [XI] +517, figs. 48)* — Socialization is held to be a funda- 
mental problem of rural society, and the rural socialization process is con- 
sidered the dynamic field of sociological study in the rural community. Tbc‘ 
interpretation, meaning, and philosophy of socialization are discussed. The 
social contact — the exixisure or contact of a person for one hour to an event 
or situation having definite socializing value — is used as the standard for 
measuring the efficiency and economy of socialization in different communities 
and with different types of organization. The physiological, psychological, geo- 
graphical, economic, sociological, and other factors in socialization are analyzed 
and the method and systems of community organization discussed. 

AGRICTJLTXTEAL AND HOME ECONOMICS EDUCATION 

Elements of statistics. A, L. Bowley {London: P. S. King d Son; New York: 
Charles ScrihnePs Sons, 1926, 5. ed., pp. XI +463, pis. 12, figs. 25). — Tlie fifth 
edition of a work previously noted (E. 8. It., 45, p. 299). 

Foods and cookery, M, L. Matthws {Boston: Little, Brown d Co., 1926, 
rev, ed., pp. XII +297, figs. 86). — This is a revision of a textbook previously 
noted (E. S. K., 45, p. 697). 

The house and its care, M. L. Matthews {Boston: Little, Bioivn d Co., 
1926, pp. XI +413, pi. 1, figs. 126). — A textbook for senior high schools and 
junior colleges, including material on house planning, decoration, and furnish- 
ing, and the management of the home. 

Elementary home economics, M. L. Matthews {Boston: Little, Brown <£• 
Co., 1926, rev. ed., pp. XlY+472, pi. 1, figs, 167). — The two preceding books 
bound together. 

A girl’s problems in home economics, M. B. Tkilling and F. Williams 
{Philadelphia and London: J, B. Lippincott Co., 1926, pp. [3]-|-3i4, figs. [lOS]).-— 
A textbook for use in junior high schools or beginning high-scliool grades. 
The subject matter selected is based ufiou the particular Interests of girls in 
Junior high schools and lower high-school grades, and covers healthful clothing, 
dress design, clothing construction, interior decoration, household textiles, and 
the care of the home. 

The home project: Its use in home-making education, G. Fisher {Fed. 
Bd. Vopat. Ed. Bui. 71, rev. ed. {1926), pp. VII+95). — A revision of a bulletin 
previously noted (E. S. R., 46, p. 296). 
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Boys, and iSlrls, 4«H club work under the Smith-Leyer Act^ AD14— 
1024, G. E. Farbeix (U. 8. Dept, Agr.^ Misc. Giro. 85 U926), pp* 11+55^ 
figs, 17 ). — ^The early history of the club movement and the gro\vth of the move- 
ment and of demonstrations from 1914 to 1924 are described and statistics 
given on enrollment, projects, demonstrations, results, etc. In 1924, 510,355 
different boys and girls were enrolled in 38,120 clubs, and 283,283 completed the 
work. Since the passage of the Smlth-L«ever Act, 5,000,000 boys and girls have 
received definite instruction and practice in 4-H clubs. 

foods— HUMAN NUTRITION 

What is what in groceries, A. Todoboff {Chicago: Grocery Trade Pub. 
House, 1926, pp. 208, pis. 16, figs, 15 ). — By means of questions and answers 
useful information is given on a wide variety of food products enlering into the 
grocery trade, including their pr<jduction and preparation for market, definitions 
and trade names, and standard grades and sizes of canned goods. 

The household preservation of eggs, F. T. Shuti' {Canada Expt Farms 
Circ. SI {1926), pp. 2 ). — While admitting that “nothing has been discovered 
that will serve to retain without a .suspicion of faint the fine flavor of the 
strictly newlaid egg,” the author is of the opinion that liinowater is a reliable 
home pres(‘rvative of eggs and is superior in some resi)ects to water glass. 
The limewater should be prepared by slaking fresldy burned quicklime, thin- 
ning with water to the consistency of cream, and further diluting, with con- 
stant stirring, to the desired volume (1 lb. of quicklime to 5 gal. of water). 
The solution may be used without settling, or allowed to stand for an hour or 
more and the clear liquid decanted from the excess lime. The eggs in any 
suitable clean receptacle should be covered with limewater and stored in a cool 
place. Salt should not be added to the limewater. 

Salads all the year, D. A. IjOUDON (.V. Dak. Agr. CoL Ext. Circ. 72 {1926), 
pp. SO ). — This circular contains a serviceable collection of recipes for salad 
dressings and salads, the latter l>eing selec^tetl with particular reference to 
securing combinations high in vitamin content and utilizing foods, particularly 
vegetables, common to North Dakota. 

Studies of basal metabolism in New Orleans, R. Hafkesbkincj and P. 
Borcistrom {Amer. Jour. Physiol., 79 (1926), No. 1, pp. 221-228, fig. 1 ). — In this 
and the following three papers are reported various phases of a general study 
of metabolism in New Orleans as rc^presentative of semitropical climate, A 
series of 89 basal metabolism determinations was made on 9 subjects (7 men 
and 2 women) at approximately D/^-hour intervals from 13.5 to 19 or 20 hours 
after the preceding meals, which varied in kind and quantity. 

The results, calculated in calories per square mc^er of body surface (Du Bois 
formula), showed in nearly every case a definite drop to a minimum, followed 
by a rather sharp rise to values in some cases above the values first obtained. 
The minimum values tended to be approximately the same for each subject, 
but the time at whicfii they occurred was dependent upon the kind and quantity 
of the food eaten. The minimum values for all of the subjects were lower than 
the Du Bois, Harris-Benedict, and Dreyer standards, the average deviations 
from these standards being “18, — 16, and — 14 per cent, respectively. 

These results are considered of significance in suggesting a lowered basal 
metabolism in semitropical climates. “It has been shown that the protein 
intake in New Orleans is approximately 60 per cent of that of the northern 
standards, and whether this* is one of the factors for a lowered metabolism 
remains to be studied. The whole subject of metabolism in tropical and semi- 
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cUmat^ In me that Is tntK^ in need of investigation, and the validity 
of api^ying standarda*which have been determined in temperate climateB is open 
to question/’ 

Study of the proton intake as indicated by urinary nitrogen, P. Bobo* 
STBOM and R. W. Bost (Amer. Jour. Phyniol.^ 79 (I9S6), No. i, pp. 2B9-BS6, 
ftps. B ). — ^Two of the male subjects of the preceding study served as subjects in 
the present study in which dally determinations of urinary nitrogen were made 
for a year. During this period one of the subjects was in North Carolina 
during June, July, and August and the rest of the time in New Orleans. The 
other subject was in New Orleans the entire time. 

The range in daily urinary excretion was from 8.8 to 13.59 gm. per kilo- 
gram of body weight for the first subject and from 8.33 to 11.44 gm. for the 
second. Some dally variations were shown which were thought to be due to 
variations in the amount of exercise. There was also some seasonal variation 
In the second subject while living at home but questionable variation when 
eating at the boarding house. Climatic conditions are thought to be the proba- 
ble cause for the lowered protein intake. 

Dietary studies In New Orleans in 1025, P. Bobgstrom, R. W. Bost, and 
R. Hafkesbbing {Amer. Jour. Physiol., 79 (1926), No. 1, pp. B37-2Jfl). — In this 
attempt to determine the number of calories eaten by a normal individual in a 
warm climate, three of the subjects of the foregoing studies lived for several 
days on weighed diets of apples, bananas, bread, butter, cheese, eggs, milk, 
oatmeal, potatoes, sugar, and ripe tomatoes. The amounts eaten by each were 
such as to satisfy the appetite, adjustment being made where necessary. It is 
noted, however, that at the end of the experiment the subjects felt that they 
had been eating more than a normal amount. The diets were calculated daily 
for fat, carbohydrate, protein, and calories and the amounts averaged after 
five days. Two five-day periods in August and September were reported for 
two of the subjects and one for the third. Urinary nitrogen determinations 
were included. 

In the September period the total calories i)er 70 kg. of body weiglit for the 
three subjects were 3,410, 2,580, and 4,050, respectively. The distribution of 
calories was fat 40.8, 28.1, and 32.6 per cent and protein 12.4, 11.6, and 12 per 
cent, respectively. In all cases the urinary nitrogen was higher than accepted 
normal values. Assuming that this represented a food intake above normal, a 
recalculation of the energy values was made. The corrected or assumed nor- 
mal values were 2,530, 2,380, and 2,730 calories, resi>ectively. The basal metab- 
olism figures for the throe subjects were 1,325, 1,400, and 1,395 calories, re- 
spectively. It Is pointed out that the average of the normal calculated values 
was about twice the average of the basal requirement. 

The data are thought to indicate that the calorific intake in the south does not 
vary much from that of the north, but that the protein intake is lower. 

Effect of increased diet on basal metabolism in New Orleans, P. Bobo- 
STBOM, R. Hafkesbbing, and R. W. Bost {A^ner. Jour. Physiol, 79 (1926), No. 1, 
pp. 245-^253, figs. 2). — ^Basal metabolism experiments were conducted on five 
subjects, four men and one woman, of the preceding metabolism study of Haf- 
kesbring and Borgstrom and on one additional woman subject at about the 
same time after meals varing widely in caloric value as determined for the 
most pert by fluctuating urinary nitrogen. 

With increased food intake there was a large fluctuation in basal metabolism, 
the first change occuring being a marked decrease In oxygen consumption, 
with fairly constant values of carbon dioxide. WJien the Increased food intake 
was maintained at a fairly constant level the values of oxygen consumption 



FOODS — HUMAN NUTKITlOH 


102T1 


693 


gradually returned te normal, but with another change In diet the same phe- 
nomenon occurred. 

Several possible causes for these fluctuations are discussed, and the question 
Is raised as to whether the phenomenon is general or is characteristic of 
warmer climates with lowered basal metabolism. 

The straight and narrow path to normal weight, 11. H. Mitchell (Sd, 
Amer., 1S6 (1927), No. 2, pp. 110, 111, fig. 1). — A popular discussion of the most 
advisable methods of reducing weight by diet restrictions. 

Growth and reproduction on synthetic diets, Part I, G. A. Habtwell 
(Bwchem. Jour., 20 (1926), No. 6, pp. 1273-1278, fig. f).—- In an effort to obtain 
more satisfactory synthetic diets for nutrition exr>erimentB with rats, six diets 
composed of practically the same constitutents in various combinations and all 
prepared by the cooked metliod (E. S. R., 55, p. 411) were tested on young 
rats, starting at 23 days of age and continuing for over a year. 

Good but not maximal growth was obtained with all of the diets. One gave 
almost as good growth as a mixed diet but was inadequate for reproduction, 
while another gave less satisfactory growth but good reproduction. The diet 
giving a growth curve corresi>onding most closely to the mixed food curve con- 
sisted of casciiiogen (purifU'd from vitamins A and K) 20 gm., pure i>otato 
starch 64 gm., cod-liver oil 4 and cottonseed oil 10 cc. (both of which were 
replaceil after 4 weokn by butter 12 gm.). Hartwell’s salt mixture 4 gm., 
inarniite 5 gm., and water 300 cc. 

Growth in children with diabetes inellitus, W. S. Ladd (Amcr. Jour. Did- 
eancH Children, 32 (1926), No. 6, pp. 812-838, figs. 15).— The histories of 34 cases 
of diabetes mellitus and 1 case of iiossible renal diabetes in children varying 
in age from less than a year to 20 years are discussed with reference to well- 
known standards of growth and food intake. 

At the onset of the disease all but 4 of the patients were either overweight 
or overheight for age or both. During the progress of the disease, except under 
insulin treatment, growth in height diminished or ceased entirely. The impulse 
for growth in height persisted longer and was slower in starting again than 
the impulse for changes in weight. Under insulin treatment gi’owth followed. 
The optimum weight for the diabetic child is considered to be the average 
weight for height as expressed in the Bardeen growth curve of normal children, 
and the optimum food intake to be about two-thirds of the total calories of the 
Holt and Pales standards (E. S. R., 48, p, 654). Tlie average proportions of 
carbohydrate, protein, and fat in the diets employed were 35, 15, and 50 per 
cent, resiXKJtively, of the total calories. It is xiointed out, however, that this is 
not necessarily the best proportion, and that in some cases iiroportions nearer 
the normal according to the Holt and Pales standards may yield excellent 
results. 

A comparison of the effects of supplementary feeding of fruits and milk 
on the growth of children, A. P. Morgan, G. D. Hatfikld, and M. A. Tanner 
(Amer. Jour. Diseases Children, 32 (1926), No. 6, pp. 839-81/9).— In this com- 
parison of the value of milk, orange, and figs as supplementary lunches, 47 
children from the California State School for the Deaf and Blind were divided 
into two groups of 13 each, one of 10, and a control group of 11. All received 
the usual diet, supplemented in one group by ^ pint of milk, another by 1 
medium orange, and another by 4 pulled figs. During the 18 weeks of the 
experiment the children were repeatedly examined by the Baldwin-Wood, Plr- 
quet, and Dreyer methods. 

At the end of 14 weeks the milk, orange, and flg groups had shown almost 
the same amount of improvement, and the control group only about one-fourth 
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as mmh as Judged by the Baldwin^Wood standard. As Judged by tbe Pirguet 
sitting height-body weight standard, the orange group showed the greatest gain, 
followed by the fig and control groups with about one-half as much, while the 
milk group had fallen off a little. By the Dreyer chest circumference-sitting 
height standard the orange group led, followed by the control and milk groups, 
with the fig group least. The average gains by all three standards were highest 
for the orange group, followed in decreasing order by the fig, milk, and control 
groups. The gross average gain in weight was largest for the milk group, and 
the average percentage gain in weight above the expected gain according to the 
Holt standards was highest for the orange and milk groups. 

At the end of this period 7 of the children were changed from the milk to 
the orange lunch and 7 from the orange to the milk and the feeding continued 
for 4 weeks longer. During this time the rate of gain in weight was decreased 
ill those changed from orange to milk hut very little affected in the other group. 
“ The percentage of the original groups showing increases after 14 weeks in 
standing and sitting heights was greatest in the milk group, in chest circum- 
ference, chest expansion, and vital capacity in the fig group, and in iiand-grip 
strength in the orange group. Of these six measurements, real differences in 
proportion of increase are thought to be shown only in sitting height In which 
the milk group excelled, and in chest circumference, chest expansion, and vital 
capacity m ail of which the fig group excelled. The average of all measure- 
ments showed th(' number of increases in the fig group to be the largest.” 

The effect of fat on the tryptic digestion of protein in vitro, M. Maughan 
{Biochem. Jour., SO {1026), No. 5, pp. 101/6-1051, figs. S). — In this study a solu- 
tion of egg albumin, pH 1.7, previously digested with pepsin for 24 hours at 
37® 0. was subjected to tryiisin digestion in m/10 buffer solution of sodium 
phosphate's, starting at pH 8, in the presence of a gum acacia emulsion of olive 
oil. A control exixjriment was run with the oil omitted, and the rale of tryi)sin 
digestion in both was determined by the Sdrenseii formol titration method. 
In the adjustment of the H-ion concentration, two methods were used, in the 
first of wdiich the control mixture was brought to pH 8 by the addition of the 
sodium hydroxide solution and an equal volume of sodium hydroxide solution 
was added to the emulsion mixture. In the second both the control mixture 
and the emulsion mixture were brought to pH 8. 

In the first method the variations which occurred were almost all within the 
limits of exi)erimental error, although a slight accelerating effect of the fat 
emulsion was evident in every case. This ai'celeration increased as digestion 
proceeded but never exceeded 10 per cent. In the other method no definite 
effect of the olive oil was observed, but a higher pH was recorded in the con- 
centrations of nil in which variations in pH could be detected. 

Various factors are suggested as affwting the rate of digestion of such 
mixtures. “At the present stage it is imi>ossible to say how far each of those 
factors is concerned, but the gross results of the forc'going experiments show 
that olive oil, unhydrolyzecl and in the form of an emulsion, does not retard the 
action of trypsin in vitro on albumin previously digested with pepsin. The 
explanation of the retarding action of fat on the digestion of protein In vivo 
may be found either in the action of the products of the hydrolysis of fat or In 
some 8i>ecific action of fat in the alimentary canal.” 

The physiological rdle of vitamin B, I, II {Biochem. Jour., 20 {1926), No. 6, 
pp. 1229-1268, ftga. 13). — Two papers are presented. 

I, The relation of mtamin B to tissue oxidations, J. C. Drummond and G. F. 
Marrlan (pp. 12214-1255). — ^The extensive and confiicting literature on the pos- 
sible relationship of vitamin B to the oxidative activity of animal tissues and 



1997] 


FOODS — HUMAN NUTBITION 


m 


on the general probl^ of the physiological rAle of vitamin B has been reviewed 
critically, with a repetition of much of the experimental work under carefully 
controlled conditions- 

Evidence is first presented that absence of vitamin B -brings about no reduc- 
tion in the oxidative activity of excised muscle and liver tissue of rats and 
pigeons, as determined cither by the rate of reduction of methylene blue or 
direct measurement of the oxygen consumption. Determinations of the oxygen 
consumption of rats during progressive vitamin B deprivation indicated that 
the consumption remains at a normal level until the final phase of the disturb- 
anc(\ which is characterized by a sharp fall of body weight, rectal temperature, 
and oxygen consumption. Parallel experiments conducted on rats receiving 
from 0.5 to 1 gni. of yeast extract as their sole food gave identical results, 
from which the coindusion is drawn that the fall of body temi)erature and 
oxygen consumption are the result of an exhaustion of reserve food materials 
and not of failure of -the oxidative mechanism of the tissue. Further evi- 
<len(‘e of the similarity of the symptoms of extreme vitamin B deprivation 
and simple inanition was furnished by the fact that in both cases temporary 
recovery followed an artificial increase in body temfieriiture brought about by 
warming the animal. Moreover, the concentration of reducing substances in 
the blood of rats suffering from Inanition and vitamin B deficiency followed 
the same course— hyperglycemia (asvsociated with hypcTtropiiy of the adrenal 
glands), followed by a sharp fall to values below tlie normal level at the 
time of decreased body temptu'ature and oxygen consumption. 

In the authors’ opinion the explanation of the physiological effects of vitamin 
B is to be sought in the relation of vitamin B to appetite as pointed out by 
Osborne and Mendel (E. S. R., 38, p. 568) and confirmed by Karr (E. S. R., 44, 
p. 860) and by Cowgill and his coworkers (E. S. R., 54, p. 194), and the result- 
ing quantitative relationship between the amount of vitamin B and the total 
food intake. 

II. delation hcMveen mtamin B and protei7i in the diet of growing rats, V. 
Reader and J. C Drummond (pi>. 1256-1263). — In the experimental work 
reported in this paper, young rats of approximately 50 gm. w’^eight were fed in 
one series diets the composition of which was so adjusted as to give similar 
ratios between the amount of protein and yeast (as a source of vitamin B) 
but of different caloric value, and in another series diets eomjKised of the same 
materials so adjusted as to give the same proportion of protein, with varying 
amounts of vitamin B. The object of these variations was to determine whether 
there is a quantitative relationship between vitamin B and total calories or 
between vitamin B and protein as shown by growth records. 

The growth curves and food f‘onsumptiou records over a period of several 
weeks showed in the first series no correlation between the total calories or 
carbohydrate content of the diet and the vitamin B. In the second series, 
wdth the protein fixed at 70 per cent of caseinogen and the vitamin B varying 
from 4 to 20 per cent of yeast extract, a normal rate of growth was attained 
only with at least 16 per cent of yeast extract. VaryiiiJ? fat content was 
without effect. 

In all the groups the ratio between the weight of thyroid and total body 
weight was within the normal limits given by Donaldson. On the low vitamin 
B-high protein diets the kidneys were hypertrophied, but there was no destruc- 
tion of kidney tissue. 

The quantitative relation between protein and vitamin B thus demonstrated 
confirms the views of Hartwell (E, S. R., 55, p. 694), and appears to offer an 
explanation of the inadequacy for growth of the hlgli protein diets previously 
employed by the authors (B. S. R., 63, p. 863). 
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Gaseous metabolism ia the final state of B avitaminosis in birds [trans^ 
title], B. A. Lawbow and S. N. Matzko (Biochem. Ztachr,, 179 (1926), No, -Mi 
pf>. 8S2-Si7, fiffg. 3 ). — This paper also summarizes the conflicting literature m 
the effect of lack of vitamin B on the oxidation processes in the body, and 
reports a series of gaseous metabolism experiments conducted on two fowls 
before and during polyneuritis. The data reported indicate no alteration in the 
oxygen consumption per kilogram of body weight with the onset of polyneuritis, 
but a slight increase in carbon dioxide production resulting in a higher 
respiration coefficient. 

The authors reached the same conclusion as Drummond and Marrian that 
the final lowering of gaseous metabolism in polyneuritis is the result not of a 
lowering of the oxidative power of the organism but of starvation. 

Yeast extract as a supplement to gelatin, G. A. Hartwell (Biochem, Jour,,, 
20 (1926), No. 6, pp. 1279-1281, fig. 1). — Growth experiments with rats are 
reported vrhicli indicate that 3 ^east extract, marmite, has a supplementing effect 
for gelatin unrelated to its content of vitamin B. 

Vitamin content of canned spinach, K. Pierson (South Dakota Sta. Rpt, 
1926, p. 23). — Ten gm. of spinach canned by blanching for 15 minutes in steam 
and processing for 90 minutes in the pressure cooker at 15 lbs. pressure failed 
to delay the onset of scurvy or prolong the lives of guinea pigs on the basal 
scorbutic ration of Sherman, La Mer, and Campbell. Animals receiving the 
same amount of spinach steamed for 15 minutes developed scurvy at au early 
date, but lived somewhat longer than those receiving the pressure-cooked 
spinach. This is thought to indicate that the greater part of the vitamin C 
in the spinach is destroyed in the blanching process. 

The vitamin C of lemon rind, S. G. Wtllimott and F. Works (Biochem. 
Jour,, 20 (1926), No. 5, pp. 1018-101, i). — In continuation of the studies on citrus 
fruits (E. S. R., 55, p. 593), data are given on the vitamin C (content of lemon 
rind as determined on guinea pigs by the preventive method. 

The extract prepared as described in the previous study, but concentrated 
to such an extent that 1 cc. represented 1 gin. of the rind, was fed to three 
groups of 4 guinea pigs each in amounts of 0.5, 0.75, and 1 cc. daily as supple- 
ment to a basal diet of bran and oats, 2:1, supplemented by 50 cc. daily of 
fresh milk autoclaved at 15 lbs. pressure for one hour. None of these amounts 
furnished sufficient vitamin C to prevent the development of scurvy. 

It is concluded that the protective dose of fresh lemon flavedo must be much 
larger than that reported for fresh orange peel by Hess and Unger (E. S. R., 
39, p. 771). 

A reliable specific ration for experimental scurvy [trans. title], N. 
Bezssonoff (Compt. Rend. Acad. Sci. [Paris], 183 (1926), No. 20, pp. 921-923 ), — 
In the opinion of the author the inclusion of autoclaved milk in a basal scorbutic 
ration, as proposed by Chick and Hume and used by many workers, is open to 
criticism on account of the variable but appreciable amounts of vitamin C which 
may be present in the milk. In his experience 22 per cent of the guinea pigs 
placed on this ration survived to the fortieth and 7 per cent to the fiftieth day. 
As a substitute for the milk fresh egg yolk is suggested. On a basal diet com- 
posed of 900 gm. of oats mixed by hand with 100 gm. of bran, 40 gm. of fresh 
yeast, and 75 gm. of egg yolk emulsified with 125 cc. of water, guinea pigs are 
said to succumb without exception before the thirty-third day. Using thla 
ration, the minimum antiscorbutic dose of fresh lemon Juice for a 400-gm. 
guinea pig was found to be 8 cc., as compared with 1.6 cc. reported by Chick 
and Rhodes and by Davey (E. S. R., 45, p. 869) with the use of the other ration^ 
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Distribution of endemic goiter in the United States as shown by thyroid 
surveys, R. Olesen (Pub, Health Rpta, [C7. /S.], 41 (1926)^ No, 48, pp, 2691-- 
2703), — ^This summary of the distribution of endemic goiter in the United States, 
as shown by thyroid surveys in 40 States, indicates foci of endemic goiter in 
localities not previously regarded as being located in goitrous territory. In 
the opinion of the author, however, the incidence of goiter is not so universal 
as to require wholesale prophylaxis in all States. 

TEXTILES AND CLOTHING 

Textiles and the new generation, E. W. Gamp et al. (Lubhook, Te(ff,: Tew, 
Technol. CoL, 1927, pp. 47, ftgs, ^8). — ^This pamphlet is descriptive of the textile 
activities, aims, and equipment of the Texas Technological College and points 
out opportunities in the textile field. 

Bouth American wools, H. Kenningham (Jour, Textile Inst,, 18 (1927) ^ 
2 \' 0 . 2, pp. T81-T98, pis. 4f ^)- — ^The status of wool production in the South 

American countries is summarized, and typical w^ools are described and 
illustrated. 

Effect of alkalies on wool. — II, Experiments comparing effects of sodium 
compound.s, potassium compounds, and temperature, 11. C. Chapin (Amer, 
Dyestuffs Rptr„ 16 (1921), No, 2, pp. 90-94).— In further studies (E. S. R., 54, 
p. 51>6) at the Lo>vell Textile School the strength of wool was measured bef(jre 
and after treatment with water, alkali carbonate solutions, and soap solutions 
at about 50" C. (122" F.). 

Conclusions applicable only to action wdthiu the bath were that the effects of 
small changes in treatment were so apparent as to justify use of weakening 
effect as a measure of surface harshening effect, provided only tlmt some direct 
connection exists between the two. In solutions of equal molecular concentra- 
tion sodium carbonate and potassium carbonate had equal weakening effect 
Sodium soap w^as small in effect comimred wdth that of the hot water in which 
it is dissolved and much smaller than that of 0.1 n sodium carbonate or potas- 
sium carbonate solution. A soap wdilch weakens wool In water alone may in 
solution with alkali carbonate reduce the weakening effect of the carbonate. 
A rise of 1® in scouring temiierature had about the same weakening effect on 
wool as an increase of 25 per cent in carbonate concentration wdien the tem- 
perature is near 50° and carbonate concentration near 0.2 n. For control of 
scouring hath alkalinity with delicacy equivalent to tlmt of observation of 
effects on wool pll should be carefully measurcHi to within a few hundredths of 
a unit, although rougher measurements might serve to indicate wide departure 
from desired conditions. 

The structure and development of the cell wall in plants. — I, Bast fibers 
of Boehmeria and Linum, V. 0. Aldaba (Amer. Jour. Bot., 14 (1927), No. 1, 
pp. 16-24, 3). — ^According to studies reported on from the Bussey Institutioa 

of Harvard University, the bast fibers of B. nivea may attain a length of more 
than 550 mm. The princesses of cell enlargement and of cell wall differentia- 
tion occur simultaneously in the bast fibers of B. riivea and L. usitatissimum. 
The elongating apical portion of an actively growing fiber is invested solely by 
a tenuous, hyaline membrane which is in direct continuity with the outermost 
lamella of the thick wall jacketing the basal portion of the fiber. The develop- 
ment of the cell wall and fiber is outlined. 

The distribution of nitrogen in the flax plant and Its elimination from' 
flax in the processes of manufacture, J. W. Pobter (Jour, Soc, Chem. InJm,, 
45 (1926), No. 39, pp. 3S5T-S37T). — ^The nitrogen content of flax seed ranged 
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twm 2,5 to S per cent in ttoe samples examined. The chaff contained 0.688 per 
cent, which would add to the value of the seed for feeding. There was a 
gradual increase in the nitrogen content of the stem from the root up, i. e., 
root ends 0.256, middles 0,842, and tops 0.455 per cent, with a mean of 0.848 
per cent. The branched portion of the stem had a rather high nitrogen con- 
tent, 0.882 per cent The bulk of the nitrogen appeared to he^ associated with 
the cortex, and the nitrogen in the other jwrtions of the flax plant seems due 
to adhering cortex. 

Tracing Irish flax straw through various stages of manufacture from retting 
to bleaching gave considerable information on changes occurring, especially In 
the bleaching process. The difficulty of bleaching linen lies in the resistant 
nature of the cortex. Its potassium and phosphorus contents give the cortex a 
certain value for fertilizer. 

Chemistry of pulping flax straw, M. W. Bray and C. E. Peterson ilndm, 
and Engin, Chem,, 19 (1927), No. S, pp. 371, 372, fig. 1). — The action of sodium 
^Ifite solution upon flax straw grown for set^l pur|K>ses at two concentrations 
of chemical and at two ratios of chemical to oven-dry material under cooking 
conditions otherwise constant has been studied at tlie U. S. For(\st Products 
Laboratory at Madison, Wis. A change of concentration of the sodium sulffte 
solution from 40 to 80 gm. per liter setuned to have little offe<*t on time of 
cooking or upon the relation of chemical properties of the librous residue to 
yield, whereas a change in the ratio of chemical to straw from 20 to 40 per 
cent by weight greatly accelerated the rate of cooking. The progress and 
results of the reaction arc outlined. 

The specific volume of cotton cellulose, G. F. Davidson (Brit. Cotton Indus. 
Research Assoc., Shirley Inst. Mem., 6 (1927), No. 3, pp. figs. 2). — The 

specific volumes at 20® C., as determined in helium, were for American upland 
85R soda boiled 0.088 and mercerized 0.645, Sea Island 0.042 and 0.047, and 
Sakel 0.64 and 0.645, respectively, viscose rayon 0.046, enpramraonium rayon 
0.653, and nitro rayon 0.648. In every case the helium value was about 1 per 
cent lower and the water value from 3 to 5 jK^r cent lower than the toluene 
value. The methods are outlined briefly. 

MISCELLANEOUS 

Besearch and experiment-station activities [of the New York State Col- 
lege of Agriculture at Cornell University, 1926 , It. W. Thatcher] (N. 7. 
Agr. Col. (Cornell) Ann. Rpt., 39 (1926), pp. 15-31, 69). — An account of the 
research activities of the year, including the operations of the Cornell Experi- 
ment Station and its receipts and expenditures from the Federal funds, is 
presented for the fiscal year ended June 30, 3026. 

Annual Report of [South Dakota Station], 1926 , J. W. Wilson et al. 
(South Dakota Stn, Rpt. 1926, pp. 39). — This contains the organization list, a 
financial statement for the fiscal year ended June 30, 1026, and department 
reports on the work of tiie station during the year. The exi>erimental work 
reported is for the most part abstracted elsewhere in this issue. 

Abstracts of Bulletins 328—346 and Circulars 32 — 42 , A. D. Jackson 
(Texas Sta. Circ. 4Jf (1927), pp. 18).— The publications abstracted have been 
previously noted. 

Publications for free distribution to farmers (Vermont Sta. Circ. 12 
(.1924), pp. 2). — ^The available bulletins serviceable to fanners are listed. 



NOTES 


California UniTeraity and Station. — ^The budget of the university for the 
ensuing biennium, as just passed by the legislature, carries an appropriation 
of $300,000 for the construction and equipment of an animal science building 
for the branch of the College of Agriculture at Davis. 

According to a note in Soienoc, Dean and Director E. D. Merrill has been 
appointed director of the California Botanic Garden at Los Angeles, beginning 
June 1, on a partial lea\e of absence from the university. This enterprise 
is under the direction of the Garden Foundation, Incorporated, a nonprofit, 
nonstock corporation organized for scientific, educational, and charitable pur- 
poses. A tract of about 3,200 acres of land located in and around Mandeville 
Canyon is available, of which about 2,400 acres will be sold for residential 
purposes and the profits accruing utilized as the endowment fund of the 
institution and in the development of the remaining 800 acres as a botanical 
garden. 

Georgia Station. — A manufacturer of peanut products has become interested 
in the bn^eding of a belter tyiie of iieanut, and is contributing the salary and 
operating expenses of one meml>er of tlie station staff to devote his entire time 
to research in jx^anut breeding, 

Purdue University and Station. — During the next two years the station 
will receive in addition to its general maintenance funds a State appropriation 
of $70,000 for a rcvseareh unit of the agricultural engineering building and 
$25,000 for an addition to the ixiultry building. In an act for combating the 
Eurojiean corn borer $75,000 was iiaduded for the station for research and 
demon.stratlon work with the borer iind the codling moth. George A. Flcht, 
who for two seasons has been in charge of the Dominion Com Borer Lalwratory 
in Ontario, has been ajipointed assistant entomologist for research on the borer, 
while Loren F. Steiner has lxx*n apiiointed assistant entomologist to carry on 
c(xlling moth studies in an extensive way in southern Indiana orchards. 

A corn borer exhibit train was oix?rated In northern Indiana by the university 
In (*cK>iH»ration wUli the U. 8. Deiwirtraent Agriculture and tlie Pennsylvania 
Railroad from March 28 to April 8. Two cars were used, one for exhibits and 
one for lectures and moving i>ictures. At 26 stops, 6,614 people visited tlie 
train, which formed a part of the educational eamiiaign which is l>eing waged 
by the university and the Department to a(!t|uaint farmers with the seriousness 
of the corn lK>rer situation, 

A farm electric car e(iuipi>ed with eUx-trical appliances suitable for farm 
and home use and oiierattKl by the university in cooperation with the principal 
traction companies of the State recently completed a tour of 48 counties over 
electric lines, covering a distances of 2,526 miles. The car was on Uie road 
61 days, made 182 stops, and was visited by 27,034 ixiople. 

Laurenz Greene, head of the department of horticulture, has lieen granted 
sabbatical leave for one to be sjamt at tlie University of California and 
]ln a study of the fruit and vegetable marketing problems of tlie Pacific 
coast. 

Iowa College and Station. — ^Four new buildings are soon to be erected for 
the use of the wllege and station from a State appropriation just granted by 
the legislature. A new dairy manufacturing building will be erected and 
equipped at a cost of $500,(K)0, and $150,000 will be used for erecting a new 



700 


BXPBBIMBNT STATION BBCORD 


(VoiM 


feed starage barn, a horticultural crop storage building, and a storage building 
for the agronomy section. 

Dr. H. B. Bemls, head of the coll^ veterinary surgery department and vice 
dean of the veterinary division, has resigned to become head of the veterinary 
surgery work at the University of Pennsylvania. Dr. Charles S. Reddy, asso- 
ciate pathologist in the U. S. D. A. Bureau of Plant Industry, has accepted a 
position as assistant professor in the division of botany and plant pathology. 

Massachusetts College.— -President Edward M. Lewis has accepted the 
presidency of the University of New Hampshire and will enter upon his new 
duties September 1. 

Montana College and Station. — President A. Atkinson has been granted 
leave of absence for study during the next college year. Dean and Director 
F. B. Linfield has been apiwinted acting president in his absence. Dr. Arnold 
H. Johnson, assistant chemist in the station, has also been granted leave of 
absence for one year to accept a fellowship for study in Europe given by the 
International Education Board. 

C. N. Arnett, head of the department of animal husbandry and vice dean of 
agriculture, has resigned, effective September 1, to devote himself to his 
livestock interests. 

New York State Station. — The 1927 legislature appropriated $18,000 for 
special investigations on nursery stock production in New York in anticipation 
of the Federal quarantine on imported nursery stock to go into effect in 1980. 
H. B. Tukey, associate in research (horticulture) in charge of the Hudson 
River Valley fruit investigations of the station, has been appointed acting 
chief In research (horticulture) and given charge of the nursery investigations 
with headquarters at Geneva, part of the appropriation having been made 
Immediately available. L. C. Anderson, county agent for Rockland County, 
has been appointed associate in research (horticulture) to succeed Mr. Tukey 
at Hudson, beginning May 1. 

Frank J. Kokoski, analyst with the Massachusetts Station, has been ap- 
pointed assistant in research (chemistry) to fill the vacancy caused by the 
resignation of R. B. Dayton, previously noted. 

Under the auspices of several representatives of the electric light industry 
a series of investigations are to be begun this spring on the attracting of 
orchard pests by light. The work will involve both field and laboratory ob- 
servations. An effort is to be made to get at some of the fundamental prin- 
ciples involved in light attraction of Insects, and the cooperation of physicists 
from Cornell University has been secured to aid the entomologist of this sta- 
tion in the interpretation of their results. Lights of different intensities and 
colors are to be used, the observations continuing until harvest in the station 
orchards. The studies this season are regarded as largely preliminary, and 
continuation of the work will depend on the possibilities for practical results 
that may be obtained. 

Wisconsin University. — Walter A. Duffy, who has been in the county agent 
service of the institution since 1920, became State commissioner of agriculture 
on April 1. It Is thought that his appointment will insure a continuation of 
the close cooperation which has always been maintained between the collie 
and the State Department of Agriculture in all movements for agricultural 
betterment in the State. 
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Announcement is made that the forthcoming report of the Office 
of Experiment Stations for the fiscal year ended June 30, 1926, is 
to contain a discussion of the first 20 years under the Adams Act. 
This legislation, approved March 16, 1906, became effective on June 
29 of that year, so that the fiscal year 1926 terminated investigations 
under its provisions extending over a score of years. Reports as 
to the operations thereunder have been made year by year, but there 
has not as yet been attempted any comprehensive summary of the 
period as a whole. 

In many ways the passage of the Adams Act was one of the 
notable events in the hi.story of agricultural research. The Hatch 
Act of 1887 had initiated the policy of Federal aid to agricultural 
experimentation through a sy.stem of stations associated with the 
colleges of agriculture, but this action was itself in the nature of 
an experiment, and the new legislation was first of all a vote of 
confidence in the wisdom of the undertaking after nearly 20 years 
of trial. Its practical effect of doubling within a few years the 
Federal contributions to these institutions was also an important 
benefit, though more vital in the case of some of the States than 
others. 

Looking backward over the years, however, the outstanding sig- 
nificance of the Adams Act is seen to be its restriction to the ‘‘eon- 
ducting of original researches or experiments bearing directly on the 
agricultural industry of the United States.” As was predicted in 
the.se columns at the time of its passage, ‘‘if held strictly to the 
purpo.ses specified in the act it will have a great opportunity for 
placing the American stations on a high level ns research agencies, 
and give them a leadership in developing the science of agriculture. 
It is the greatest opportunity for continued systematic research 
along agricultural lines which has ever been presented in any coun- 
try, and this opportunity and the realization of the ultimate impor- 
tance of investigation should be the inspiration of every station man 
and every friend of agricultural advancement. It .should be a strong 
incentive to the careful choice of problems to be investigated, thor- 
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ough and exhaustive work in their solution, and the securing of 
permanent and far-reaching results.” 

The Adams Act came into operation at a time when the stations 
were beginning to feel acutely the need for funds which could be 
devoted to the more fundamental aspects of original research. Ex- 
perience had taught that while some of the simpler problems could 
be solved quite readily, there were many others so intricate that 
long-continued and intensive investigations would be essential if 
material progress was to be made. The act, therefore, was a response 
to the filing that there should be larger opportunity for quiet, 
undisturbed research than was possible in any considerable degree 
with the resources available and the popular demand for imme- 
diately available findings. This condition was prevalent in nearly 
every State, since even in many where the stations were most gener- 
ously supplied with State or local funds these were restricted closely 
to specific inquiries and often designed to meet emergency situations. 

The new legislation started with an appropriation of $5,000 to 
each State, increasing by $2,000 a year until it reached maturity in 
1911, and authorizing an appropriation of $15,000 for that year 
which has since been continued annually. This provision for grad- 
ual enlargement of the appropriation was a wise one, for not all of 
the stations were prepared at that time to use to advantage an 
appropriation of the ultimate amount provided. The gradual in- 
crease gave them opportunity to adjust themselves and their forces 
to the new provision. As it was, a shortage of competent investi- 
gators developed in some lines and proved in numerous instances a 
limiting factor to rapid progress. Fortunately, however, the stand- 
ards set were from the first such as to attract new recruits who saw 
in this field a larger opportunity for a true research career, and served 
as an incentive and encouragement to others to prepare themselves 
by thorough training. The fund, therefore, has served the double 
purpose of establishing and maintaining definite lines of original 
inquiry and of stimulating more extensive development in this field 
throughout the stations. 

One helpful factor in organizing the new work on a high plane 
was the constructive attitude of the Association of American Agri- 
cultural Colleges and Experiment Stations. The feeling of this 
body was early expressed by its committee on experiment station 
organization and policy, which laid down the following broad i)ropo- 
sition : “ It is evidently the intention of the Adams Act to provide 
the means for carrying on investigations of a relatively high order, 
with a view to the discovery of principles and the solution of the 
more difficult and fundamental problems of agriculture. To this 
end it is very desirable that careful attention shall be given to the 
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choice of definite problems to be studied and the naethods by which 
the solution of these problems is to be sought. Investigations in 
connection with which there is good reason to expect the establish- 
ment of principles of broad application should be preferred to those 
which have only local or temporary importance, or from which only 
superficial results are to be obtained.” In the years which followed, 
this view was consistently adhered to. 

In the administration of the Adams Act, the distinct innovation 
was instituted of placing the work done under its provisions on a 
basis of concrete projects, for the support of wliich, after approval 
by the Office of Experiment Stations, definite allotments of funds 
were made by the respective stations. This was the real beginning 
of any general employment of the project system l)y the stations. 
It has now become an established j^rocedure at most of these insti- 
tutions for both Federal and State funds, and has added greatly to 
the definiteness and methodical prosecution of the station work as 
a whole. 

At the close of the 2()-year period a total of 443 projects were 
being supported as a whole or in part from the Adams fund. The 
number had become substantially stabilized, 58 projects being con- 
cluded or transferred to other funds during the fiscal year and 63 
new’ projects inaugurated. The number of projects per station 
ranged from 2 to 17, but these extremes were exceptional, and in 
most instances the number was not far from the average of a little 
over 9. This means an average support from the Adams fund of 
about $1,625 per project, but the amount varies widely with the 
nature of the individual project, the number of Adams projects at 
a station, and the extent of its other resources. While no estimate 
is available of the State contributions to the Adams projects, in many 
cases they fully equal the Federal funds allotted. 

One point on which an interesting light is now revealed is that 
of the relative permanence of the Adams projects. Of the 443 proj- 
ects active in 1926, over half had been under way for over 5 years 
and over one-fourth for 10 years or more. Nearly 10 per cent had 
been in progress for over 15 years, and no fewer than 22 projects 
had been continued from the beginning of the 20-year period. This 
illustrates at once the intricate nature of many problems and the 
fact that time is a primary requisite for their solution. Such sub- 
jects as the cumulative effect of various treatments on soils, the 
nutritive requirements of apple trees at the different stages of their 
growth, the interrelation of stock and scion, or the nature and trans- 
mission of an obscure disease or physiological trouble naturally re- 
quire protracted research which should not be interrupted until defi- 
nite conclusions have been reached. It is fortunate that the way is 
open for such protracted studies when occasion arises. 
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Many of the older projects have been restated from time to time 
to conform with the progress of the investigations. Some projects 
inevitably develop and expand as the work goes on. One step leads 
to another, and it is in accordance with the nature of research that 
the procedure should be adapted to the new situation. The primary 
object in the administration of the Adams fund has been to conserve 
it for lines which make progress and hold promise and to keep the 
project statements reasonably up to date as an expression of the 
status of the investigation as well as of its nature and purpose. This 
effort has met with cordial response, which has resulted in the high 
type of work maintained under the act. 

Such a condition, however, is not to be confused with vacillation 
and shifting of purpose. The point of view and the means em- 
ployed may change, but i)urposeful inquiry adheres to its objective 
as long as there is adequate encouragement to do so. It will not 
allow itself to be diverted merely because something else has arisen 
which looks attractive. Nor is it a justification of an occasional 
tendency to prolong a project by digressing into unrelated side lines 
or of a disjiosition to allow projects to become stereotyped and to 
drift along without conviction that the work is advancing or even 
that the method is adequate. Such tendencies overemphasize the 
feature of continuity and fail to stress constructive eti'oit with con- 
centration on a definite objective. The experience of tlie 20 years has 
brought about a general realization of tlie need of this concentration. 

As would be expected, the projects huAe from the beginning 
covered a wide range of subject matter. By far the largest group 
is that of plant diseases and related troubh's, on which 94 of the 
projects, or over one-fifth of the total numbei*, are (‘entered. The 
next largest are the soils and fertilizers projects, numbering 60, and 
the breeding and genetic studies with 54. There are 44 ])rojects 
dealing with economic insects, 4^1 with animal diseases and pests 
(including poisonous plants of the western ranges), 41 on various 
botanical, breeding, agronomic, and other aspects of field crops, and 
38 in horticulture and forestry. Fundamental studies of nutrition 
and animal production are represented by 36 projects, dairying has 
11, agricultural engineering 4, and the remaining 18 relate to chem- 
ical studies of various kinds, the technology of cane sugar making, 
and miscellaneous subjects. 

Within these various groups the projects range quite widely. 
The subject of soils and fertilizers includes investigations on the 
nutritive requirements of plant growth and factors affecting them, 
the availability and utilization of plant nutrients in soils under 
different methods of treatment, the toxicity of soils due to various 
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causes, and the nature and formation of humus. Other projects 
deal with the physical-chemical aspects of soil acidity; the influence 
of rotations on maintenance of soil feilility ; problems of alkali soils 
and their treatment ; the importance and action of sulfur, manganese, 
and magnesium compounds in the soil; fundamental soil moisture 
constants ; and a variety of studies on the bacterial activity of soils, 
factors influencing it, and relationship to fertility. 

The water requirements of crops as related to plant characters 
and environmental factors, the influence of soil types and of ferti- 
lizers on the composition of crops, relation of light to plant response, 
the duty of water on crops as atfected by various conditions, and fac- 
tors influencing the growth and dcA^elopment of special plant parts, 
such as cotton buds and bolls, constitute another group. Conditions 
which affect the milling strength and baking qualities of wheat flour 
form tlie subjects of several projects, while others are devoted to bio- 
chemical changes due to various causes, such as frosting of wheat, 
and their etfects on bread-making quality and market value. There 
are physiological studies relating to changes in the ripening of crops 
and in their storage and transportation, the latter notably with sweet 
and Irish potatoes. Of interest to range agriculture are numerous 
projects on the toxic properties of ])oisonous plants and the stage of 
growth at which they are particularly dangerous, and studies of the 
injury to grazing tracts by rodents and the means of their control. 

The work in genetics, which from the iirst has been a favorite field, 
includes both plants and animals. Under the former come studies 
of general principles, the laws and modes of inheritance, the value 
of mutations, linkage relations and variability, and the application 
of breeding i)rinciples in the systematic improvement of a great 
\ariety of field crops and fruits. With animals, the breeding work 
includes such subjects as inbreeding, inheritance of milk production 
and associated characters in cattle, analysis of hereditary factors 
determining milk and meat production, principles involved in fixing 
certain desirable characters in sheep, inheritance of fleece characters 
in purebred and crossbred sheep, fecundity of swine and conditions 
aflecting it, cause and control of sterility in mares, and inheritance 
and physiology of various qualities in poultry. 

The subject of plant diseases and similar troubles has always been 
one of very active attack, as already indicated. A wide range of 
diseases affecting a large variety of plants are under study as to their 
pathological, biological, and physiological relationships, as w^ell as 
means of control. Mosaic diseases of crops, the degeneration troubles 
in potatoes, the means of transmission of disease in obscure instances, 
and the basis or nature of resistance and susceptibility occupy a promi- 
nent place. Notable among the latter are studies of the relation of 
nutritional deficiencies to prevalence of corn rots, the influence of 
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temperature and moisture conditions on plant infection, and the 
physiological aspects of parasitology as a key to the occurrence of these 
troubles. The biologic or physiologic forms and races of disease or- 
ganisms and conditions producing them are the subject of another 
important series of investigations. 

The study of economic insects, the factors influencing outbreaks, 
parasitic enemies, and other means of control have always constituted 
a prominent feature of the Adams fund program. The present list 
of such studies is a long one. In addition to the detailed investiga- 
tion of individual insects and groups, a dozen or more projects relate 
to the chemical and physical properties of insecticides and fungicides, 
the manner in which they operate, and their effect on foliage; while 
others deal with insect attractants and repellents in relation to their 
chemical nature and arsenical residues on fruits — the means of 
removal and effect on storage. 

It is gratifying to note that after a somewhat belated start, horti- 
culture comes in for a goodly number of thoroughgoing investiga- 
tions. Many of these relate to the physiological manifestations in 
the group of plants it represents, such as the nutrition of apple trees, 
the influence of fertilizer applications on the physiological functions 
of the tree, fertility and sterility of varieties, fruit bud formation, 
priming in relation to growth and as a factor in blooming and the 
setting of fruit, value of bud selection in the apple, factors determin- 
ing hardiness, and the nature, cause, and prevention of winter 
injury. 

The subject of vitamins, which has been so richly contributed to 
by the stations, continues to receive much attention, including not 
only studies of their relation to proper nutrition but factors which 
affect them, such as conditions of growth and curing of crops, effect 
of commercial processes in condensing milk, relation to breed of cows, 
and capacity of storage in the animal body. Other nutrition studies 
pertain to the nature and value of proteins from various sources, the 
requirements of protein and energy for different purposes, the impor- 
tance of ash ingredients, mineral metabolism and mineral require- 
ments, basal metabolism studies, protein storage in protoplasmic tis- 
sue, and a long list of other fundamental investigations in nutrition, 
many of which have applications to man. There are numerous stud- 
ies on the physiology of milk secretion, the chemistry of milk and its 
constituents, dairy and creamery sanitation, factors causing sandiness 
and swell in ice cream, and tolerance and nutritive value for children 
of milk of varying composition. 

With poultry there are projects relating to feeding and manage- 
ment as affecting the vigor of germ in hen’s eggs, effects of deficien- 
cies of feed of hens on the vitality of diicks, conditions of incuba- 
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tion, and the nature and cause of watery whites in eggs. Most 
prominent among the studies of animal diseases are abortion, hog 
cholera, tuberculosis, and white diarrhea of chicks, but in addition 
a considerable list of other diseases affecting various kinds of live- 
stock are under active investigation. 

The above survey is in no sense exhaustive, but affords an idea 
of the range of the research and the fundamental subjects with which 
it is dealing. Its significance is not confined to agriculture itself, but 
in large measure the studies are of very vital importance for the 
welfare of the human race in its proper feeding and the maintenance 
of health, as well as the means of meeting the prospective demands of 
an increasing population. 

A measure of the influence which the Adams Act is exerting on 
agricultural research might be sought by attempting to visualize the 
station programs with these various projects omitted or confined to 
their more popular phases. This does not mean, of course, that all 
tlie more advanced activities in these lines are confined to Adams 
projects, for many of the stations are spending on such research 
many times their Adams allotment of $15,000 per year. It would be 
difficult and withal not particularly profitable to attempt to .segregate 
the precise returns from the Adams dollars from those derived from 
other sources, so intimately have they become intermingled in the 
warp and the woof of the fabric which the stations have been weaving 
in the past generation. 

Probably the outstanding result of the Adams legislation has been 
its stimulating influence on the remainder of the .station work, an in- 
fluence far in excess of its contribution to the station treasury. This 
it has done by setting up and maintaining relatively high standards 
and demonstrating by its concrete achievements that ultimately tha 
returns are larger from this slower but more substantial and con- 
clusive typo of investigation. Thus the first 20 years have resulted 
in raising appreciably the level of all agricultural experimentation. 
So far from pauperizing or even diminishing the responsibilities of 
the several States, as is sometimes feared may result from a Federal 
subsidy, this legislation has furnished an excellent example of a Fed- 
eral appropriation which has brought about a stimulation and aa 
increased development which is of general advantage to all. 



RECENT WORK IN AGRICULTURAL SCIENCE 


AGBICTTLTXmAI AND BIOLOGICAL CHEMISTET 

The proteins of green forage plants, I-IV, W. Ij. Davies {Jour, Agr. 8ci. 
lEngland], 16 (1926), No, 2, pp. 280-301; 17 (1927), No. i, pp. The 

results are presented of four studies on the proteins of fresh vegetable tissues, 
in which it was sought (1) to characterize the purified protein, comparing this 
when possible with the seed protein of the same or a related sjiecies; (2) to 
determine the nature of the nonprotein nitrogen; and (8) to secure informa- 
tion upon otluT comjioiKuits of the extracts, such as soluble ash, sugars, 
IK*ctinous substances, and mucilages. The literature is briefly reviewed in the 
introductory pajKu*. 

I. The proteins of some leguminous plants (pp. 280^-202). — Alfalfa, sainfoin, 
vetch (Vida satlva), red clover, and crimson clover (T. incarnatum) were 
studied. The general method was to bring about a cytolysis of the finely 
ground tissue by treatment with ether-saturated water, as proiKisotl by Chibnall 
and Schryver (E. S. R, 47, p. 109), and to precipitate the i>rotein from the 
aqueous solution of liberated cell content.s either by adding .successively 
increased percentages of alcohol or by heat coagulation. The piilji was reex- 
trncted with water until no further removal of protein w’as indicated, after 
which the residual protehi was in some cases extracted wdth hot (»r cold 
alcoholic alkali. The preparations were purifi<^d by solution in dilute aqu(‘ous 
alkalies, carbonate or hydroxide, and repreeipitation with acid, it proved 
advantageous to frtuze some of the ti.s.sues before extracting them. 

The dried protem preiiaration.s were greenish, dusty iH>vvders having the 
characteristic projierties of vegetable prottdn prepara ti(ms They yielded an 
ash containing principally calcium, magne.sium, sulfate, and phosphate. The 
nitrogen distributions of the preparations were determined by the Ilausmann 
and the Van Slyke methods. The lysine, as determined by the latter method, 
varied from 3.5 (red clover) to 9.4 iK*r cent (one of the vetch proti’in preiwira- 
tions). Cystine varied from 0.9 (one of the vetch protein preparations) to 1.8 
per cent (an alfalfa proOdn preparation), arginine ranged from 00 (a sainfoin 
and one of the vetch protein preparations) to 9.3 i)or cent (an alfalfa protein 
preparation), and the histidine percentages w^re from 2.1 in one of the vetch 
protein preparations to 8.5 in a preparation from red clover. Amide nitrogen in 
the protein-free extracts was constant, but ammonia nitrogen was variable. 

II. The proteins of the mangold root; comparison with the proteins of mafir 
gold seed (pp. 293-301). — Methods similar to those above noted In connection 
with leguminous plant tissues w^ere used, with the exception that it was found 
necessary to hold the mangolds in storage for eight weeks since otlierwise 
little coagulum was obtained from the extracts. Preparations containing about 
11 to 12 i>er cent of nitrogen were obtained. They were dusty, slate gray 
Iiowders, and responded to all the protein tests. They also contained carbo- 
hydrate, as indicated by the Molisch test The a.sh contained calcium, sulfates, 
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and phosphates, with traces of Iron, magnesium, and chlorides. The average 
diamlno acid contents of two preparations were: Arginine 7.9, histidine 3.2 
lysine 5.7, and cystine 1.8 per cent. The percentages of diamino acids found 
in two globulins (A and B) from the mangold seed were: Arginine 10.73 and 
13.65; histidine 6.53 and 2.28; lysine 1.32 and 217, and cystine 2.63 and 2.69, 
respecdively. A trace of albumin was found to be present in the 10 per cent 
•sodium chloride extracts of ground mangold scH^ds. The elementary analyses 
of the two swl globulins showed them to differ principally in the sulfur 
content, globulin A containing 1.01 per cent of sulfur and globulin B 0.41 per 
cent. 

III. The proieim of forage plants of the natural order CruHferae (Genus 
Brassiea) ; cotnparis<m loith colzalin, a globulin from rapeseed (pp. 33-40). — 
I*rotein i)reparations wore obtained by coagulation from the filtered press juice 
of the minc(Hl leaves of cabbage, kohl-rabi, narrow stem kale (leaves and 
.stems), Jind turnips (leave.s and roots). Preparations were also obtained from 
the press cake of the cal)l>age and turnip leaves by extracting with 0.2 per 
ctmt alcoholic sodium hydroxide at 70® C., the protein being precipitated by 
acidification. The nitrogen distribution and the basic amino acid content of 
th<^ prei)arations as determhied by Van Sl>ke’s method are compared with 
those (»f colzalin, a globulin from rapesml (B. rapa). “It is apparent that 
the quantities of diamlno acids do not suffer a change” when the protein is 
sbired in the swi, and that “.‘in analysis of a sed protein would give a fair 
indication of tlie (liamino a<‘id content of the protoplasmic protein of the same 
si)eci(^.” 

IV. The proteins of some plants of the natural order Vmbelliferae (pp. 41- 
43).— Carrots and parsnips were .studied. The protein was extracted by 
methods similar to those used for other fleshy vegetable tissue Certain marked 
differenc<‘s betwtaui the proteins of tlie two roots were found. The carrot 
protein contained the larger perctmtage of monoamino nitn>gen, the parsnip 
jjrotein having the larger percfmtage of proline and oxyproline, and the carrot 
protein mor(‘ arginine and less histidine than tho parsnip protein. The sums of 
these basic amino acids, however, were roughly the same in the two proteins, 
so that no difference In nutritive \alue can he attributed to this difference, 
arginine niul hi.stidiiie being biologically intercbangealile. 

On the phosphorus nucleus of casein (trans. title], S. Postkunak {Compt, 
ReJid. Acad. Nci. lJ*aris]y IH/f (1,937). Vo. 5, pp. SOG, SOI ). — In the tryptic diges- 
tion of cas(*in a iiolyiHqitide (‘ontaining 4 atoms of phosphorus and 18 atoms 
of nitrogen was obtained. This compound contained the gi’eater part of the 
phosphorus of the ca.sein and was very resistant to trjq[)sin. With a very 
active pancreas preparation, however, it was possible to isolate compouiKks 
containing 16 and 15 atoms of nitrogen to 4 of phosphorus. The simplest 
of these products crystallized from dilute alcohol and furnished material for 
a study of the phosphorus nucleus of casein. The three comimiinds obtained 
were designated o-, and 7 -laclo(.vrines, were soluble in water, were strongly 
acid to methyl orange, formed water-.soluble salts with the alkaline earth 
metals as well as with the alkalies, were strongly levorotatory, and gave a 
rose color in the biuret reaction, but no colorations with the Millon, MoUsch, 
and xanthoproteic reactions. Caustic alkalies and baryta very slowly sepa- 
rated almost all the phosphorus from these comiK>uiids as pho.sphoric acid at 
room temrx^ature. This reaction became rapid on boiling. a-I^ctotyrine was 
hydrolyzed with difficulty and only with some deamination, yielding, beside 
ammonia and pyruvic acid, 3 molecules of glutamic acid, 0.6 of aspartic acid, 
a little more than 3 of isoleuclne, about 3 molecules of serine, and 4 molecules 
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of phosphoric acid, together with small quantities of dipeptldes and larger 
quantities of tri- and tetra-peptides. In accordance with the structure assigned 
to a-lactotyrine, it should show 12 acid equivalents on titration. With phenol- 
phthalein as indicator, 11.6 acid equivalents were found. The apparent struc- 
ture of a-lactotyrlne indicates that the phosphorus nucleus of casein consists 
of serine-phosphoric acid residues. 

A study of the effect of heat upon 'ivheat and flour, especially in relation 
to strength, D. W. Kent-Jones {Dover ^ Eng,: Dover rtg. and Puh. Co., 1926, 
pp. 116, pis. 9, figs. 2). — Flour can be subjected to considerable heating without 
altering the baking strength, but too high a temperature or too prolonged a 
treatment will ruin the baking qualities entirely. Between these extremes 
there is a region within which the heat treatment of a flour greatly enhances 
the baking strength. These facts are illustrated in a chart of temperature- 
plotted against period of heating, the curves delimiting the regions of negative, 
beneficial, and deleterious effects. Suitable heating increases imbibitional 
power, reduces the protein soluble in 5 per cent aqueous potassium sulfate, re- 
duces the Lintner value, and markedly reduces proteolytic activity. It has little 
or no effect upon the “ a ” and “ b ” quality factors of Sharp and Gortuer (E. S. R., 
60, p. 602), upon gas production or maltose content, upon the isoelectric point 
of the gluten, or upon the racemization of the glutenin. Heating apparently 
increases the baking strength by increasing the swelling power of the proteins. 
Selection and cultivation of wheat for high protein content, together with heat 
treatment of the weaker grades, is recommended as a means for the production 
of a strong English flour. Various chemical methods for the determination 
of flour characteristics were tested and compared, and the relative value of 
these methods is discussed. 

An introduction reviews the literature and discusses the terminology of the 
subject, and a considerable bibliography is appended. 

The chemical composition of Tunisian olive oil, G. S. Jamieson, R. M. 
Hann, and W. F. Baughman {Oil and Fat Indus., {1921), No. 2, pp. 63-65 ). — 
The chemkial and physical characteristics of the Tunisian oil are tabulatcnl in 
comparison with those of the Italian and California oils previously examined 
(E. S. R., 54, p. 610). A determination of the glycerides of oleic, linolic, myris- 
tic, palmitic, stearic, and arachidic acids showed that the Tunisian oil con- 
tained 14 per cent less oleic glyceride, about three times as much linolic glycer- 
ide, and about twice as much palmitic glyceride as either the Italian or Cali- 
fornia oihs. 

A chemical method for determining the phosphoric acid requirements 
of agricultural soils [trans. title], A. NfeMEC {Compt. Bend. Acad. Sci. [Pum], 
18S {1926), No. i, pp. 3U-316). — ^The water soluble phosphoric acid, colorimetrl- 
cally determined by reducing phosphomolybdic acid w ith hydroqulnone and sub- 
sequently developing a blue color with sodium sulfite in alkaline solution, has 
been correlated with the soil requirement of phosphatic fertilizers for certain 
crops. Soils containing S5 mg. or more per kilogram of water-soluble PaO# in 
the air-dried samples satisfied the phosphate requirements of sugar beets. 
Barley did not respond to phosphatic fertilizers when the soil contained 22 mg. 
per kilogram of water-soluble PaOa. Potatoes required but 19 mg, per kilo- 
gram, and 15 mg. per kilogram supplied the needs of oats. 

The determination of arginine in pure proteins and in the tissues by a 
modification of Jansen’s method [trans. title], A. Bonot and T. Oahn {Compt. 
Bend. Acad. Sci. IParis], 184 (1927), No. 4, PP> 246, ^47). --Three gm. of dried 
tissue free from extractives and fat or 3 gm. of pure protein are hydrolyzed 48* 
hours with 60 cc. of 20 per cent hydrochloric acid* The solution is evaporated 
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to dryness on a water bath under reduced pressure to remove the acid. The 
residue, taken up in hot water, is transferred to a porcelain dish. This Is 
heated to boiling with 0.5 gm. of a very pure and active animal charcoal, which 
removes the humin nitrogen and decolorizes, without absorbing, the arginine, 
llie solution is filtered, and evaporated to dryness on the water bath to remove 
traces of hydrochloric acid. It is taken up again in water and made up to a 
volume of 250 cc., the reaction being made as exactly pH 9.9 as possible, using 
2.5 N sodium hydroxide. 

Arginase is allowed to react on the clear solution. The enzyme is prepared 
by precipitation with acetone from the juice pressed from dog liver. Its activ- 
ity is determined on a solution of pure arginine. It is always desirable to use 
an excess of arginase. 

The reaction is allowed to continue for 72 hours at 37® C. The large quantity 
<'f amino acid.s contained in the mixture acts as a buffer, so that the pH value 
does not change during the action of the ferment. In a mixture which con- 
tains no monoamino acids, it is necessary to use a suitable buffer solution, for 
instance, 1.5 gm. of glycine, in its determination. The mixture is neutralized 
with dilute acetic acid, is filtered, and evaporated on a water bath under re- 
duced pressure below 70° to avoid hydrolysis of the urea. The residue is taken 
up in 70 per cent acetic acid and treated with a few drops of clarifying agent 
to remove remaining traces of protein coming from the arginase solution. The 
solution is then centrifuged. 

The clear liquid is transferred to a beaker, and precipitation is secured by 
adding an excess of a 10 per cent solution of xanthydrol in methyl alcohol. 
The condensation and the pre<*lpitation of the dixanthydrol urea are complete 
ii^ 10 hours. The precipitate is filtered off by suction and is washed with a 
little methyl alcohol saturated with xanthydrol urea. It is dried at 100° and 
^Noighed. Multiplying the figure for the urea by 0.414 gives the weight of the 
arginine. 

Two trials of this method, in which were used in each case 0.150 gm. of 
arginine, gave the figures 0.147 and 0,148 for the arginine recovered. Arginine 
added to albumins was recovered with the same accuracy after hydrolysis. In 
general the error is less than 2 per cent. 

The preservative action in catsup of salt, sugar, benzoate, and acid, C. S. 
PEDi!nisoN and R. S. Bkeed (Aeic York State Sta. Bui. 538 (1926), pp. 15). — Six- 
teen brands of catsup showing decided variations in acid, sugar, and salt con- 
tent were inoculated with 32 cultures of 5 quite distinct types of bacteria, all 
of them nonspore-forming, Gram-positive rmis isolated from spoiled tomato 
products, and with 2 yeast cultures from the same source. Four of the 5 bac- 
terial types produced acid and gas, causing swells in tomato products. The 
fifth formed slime and acid without gas in tomato products. With the excep- 
tion of Lactohaoillus lycopersid Mickle, none were identified with previously 
described organisms, although some may be closely related to, or identical wdth. 
Bacillus pleofructi Savage and Hunwicke (B. S. R., 61, p. 261). One per cent 
of acetic acid, 6 per cent of salt, or 0.2 per cent of sodium benzoate were 
required to stop the growth of all of the bacteria tested, but ceitaln types were 
less resistant Sugar has little effect, 36 per cent inhibiting the growth in 
certain types only. Sugar and salt combined were very effective; 15 per cent 
of sugar and 3.5 per cent of salt Inhibited all save one yeast. Neither sugar 
nor salt, however, appreciably low^ered the inhibitory concentration of acid. 

How to make and preserve cider, P. W. Fabian (Michiffan Sta. Circ. 98 
(19t6), pp. 20 ). — ^The various apples commonly used for cider making are classi- 
fled Into five groups: (1) Acid to subacid, (2) subacid to mild, (3) aromatic, 
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(4) astringent, and (5) neutral. Percentages of these groups which may be 
combined to produce finely flavored ciders are suggested. The usual practices 
and apparatus used in the preparation of high-grade ciders are described, a 
flow sheet is given, and Federal regulations governing the manufacture and sale 
of cider and similar products are quoted. 

The determination of the isoelectric point of wool and silk. — Applica* 
tions [trans. title], L. Meuniee and G. Rey {Compt. Rend. Acad. Sci. [Paris] ^ 
184 (1027) t No. 5, pp. 285-287, fig. 1). — Two-gm. samples of wool or of scoured 
silk were immersed at the laboratory temperature in buffer solutions of pH 
values from 1 to 10 and left until equilibrium was established, usually in 
about 40 hours. The equilibrium ]>H of the solutions was then determined. The 
water mechanically held in the samples was removed by centrifugalization and 
the weight of the swelled fiber obtained. The difference between this weight 
and that of the absolutely dry fiber was taken as a measure of the swelling, 

A curve, in which the equilibilum pH values are plotted as abscissas against 
the corresponding percentages of swelling as ordinates, is given. The minimum 
swelling in the case of wool was found to take place between the pH values 
3.6 and 3.8. The values obhiined with silk fiber w’ere less definite, but indicated 
a minimum s weeding in the neighborhootl of pH 4.2. The shrinking of w^ool and 
dlk fibers and the felting tendency of w^crnl were least in liquids of a pll value 
corresiwnding to the isoelectric points of the fibers. 

Waste sulphite liquor as an agricultural spray, C. S, Fleming and J. H. 
Reedy (Chem. and Metall. Engin., $4 (1927), No. 3, p. 159 ). — Calcium bisulfite is 
reduced by hydrogen sulfide with the formation of a sulfur-calcium sulfide 
mixture closely re.sembling lime-sulfur spray in composition, and the 7 to 0 
per cent of organic matter, mo.stly a sugar-like substance, i)eptizes the sulfur 
rather well. The addition of 0.5 per cent of gelatin or of corn sugar enor- 
mously improves peptization so that the suspensions last for days and may 
be almost perfectly restored at any time by agitation. Small scale spraying 
experiments have been successful. The organic matter increases adhesiveness 
both directly and by the peptizing tendency. To cut shipping costs the sulfur 
can be precipitated by hydrochloric acid or other strong electrolyte and filter- 
pressed to a gummy solid which is easily wetted and re.su8ijended. The filtrate 
from this operation contains fermentable sugars and can be utilized for the 
manufacture of alcohol. 

METEOEOLOGY 

The Bruckner cycle in the United States, A. J, Henry (liul. Amer. Met. 
So€., 8 (1927), No. 1, pp. 17-19; U. E. Mo. Weather Rev., 54 (1926), No. 12, p. 
507 ). — This is an abstract of a paper in which it is stated that an examination, 
of data for rainfall and temi)erature during the nineteenth century did not 
tend to confirm Briickner’s conclusion that groups of cold and wet and of 
warm and dry years succeed each other in a cycle having an average length of 
35 years. On the other hand, it indicated that “ both temperature and precipita- 
tion oscillate up and down in an irregular manner, but on the average in inter- 
vals of 7 to 10 years counting from maximum to maximum or minimum to 
minimum. In extreme cases the interval may be as long as 22 years and 
longer if one considers only the changes of great amplitude ; there is, moreover, 
a lack of uniformity in the distribution of warm and cold, wet and dry years 
which increases as the area under consideration increases. Dry years are much 
more frequent in the United States and doubtless other countries than wet ones.*’ 

Effect of local influences in modifying the general atmospheric condi» 
tions, A. Smith (17. S. Mo, Weather Rev,, 54 (1926), No, 11, p. 463). ---A statls- 
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tleal study of rainfall and temperature to ascertain whether the sandy nature 
of the soils in central Wisconsin exerts any marked influence on these two 
climatic factors showed that the influence, if any, is too small to be detected 
by the methods used. 

Monthly Weather Review, [November-December, 1926] (17, Mo^ 
Weather Rev., 54 (1926), Nos. 11, pp. 4*^5-464, pls. IS, fig. 1; 12, pp. 485^29, pU. 
20, figs. 14)- — In addition to detaile<l summaries of meteorological and climato- 
logical data and weather conditions for November and December, 1926, and 
bibliographical information, notes, abstracts, and reviews, these numbers con- 
tain the following contributions: 

No. 11. — A. Angstrom on “The Albedo of Various Surfaces of Ground,” by 
H. II. Kimball; Graphical Thermodynamics of the Free Air (illus.), by E. W. 
Woolard, L. T. Samuels, and W. R. Stevens ; Waves and Vortices on a Quasi 
Stationary Boundary Surface over Europe, review by H. Willett ; Results of 
Aerological Observations Made at Various Station.^ in the Netherlands during 
1924, review by L. T. Samuels; The Direction of Wind and Cloud over Tene- 
riffe, trails, by B. M. Varney; Weather and Hay in New York State (illus.), by 
W. A. Mattice (see p. 714) ; The Tornado in Southern Maryland, November 9, 
1926, by T. R. Brooks; and Effect of Local Influences in Modifying the General 
Atmospheric Conditions, by A. Smith (see p 712). 

No. 12. — Application of the Polar-Front Theory to a Series of American 
WeathcT Maiis (illus.), by C. G. Rossby and R. H. Weightman; “The Glacial 
Anticyclones:” A Review, by C. F. Brooks: Notes on Formulas for Use in Fore- 
casting Minimum TemiK*rature (illus.), by E. S. Nichols; The Tornado, by 
W. J. Humphreys; Thunderstorms at Lander, Wyoming, by McL. S. Collom ; 
ami The Weather of 1926 (illus.) (see below). 

Climatological data for the United States by sections, [November- 
December, 1926] (V. S. Dept. Agr., Weather Bur. Chuiat. Data, IS (1926), 
Nos. 11, pp. [190], ph. 4, flg^ 1 ; 12, pp. [194], 4, fiO. J). — These numbers con- 

tain brief summaries and detailed tabular statements of climatological data 
for each State for November and December, 1926. 

The weather of 1926 (U. B. Dept. Agr., Weather Bur., Weekly Weather and 
Crop Bui. 2 (1927), pp. 1-4, flO^- 4; also in U. S. Mo. Weather Rev., 54 (1926)r 
No. 12, pp. 504-506, pis. 2). — Monthly and annual departures of temi^rature and 
precipitation from the normal during tht* year in different sections of the 
country are shown graphically and in tables. 

It is stated that “ for the country as a whole no marked unusual features 
as affe<‘ting agricultural interests were experienced. Conditions w’ere rather 
unfavorable for development of some of the major croi>s, but were unusually 
favorable for others, with the general results as to yields satisfactory. More 
than half the country had for tlie year less than normal precipitation, more 
than normal warmth, and a longer than normal growing seasem. . . . 

“ Wheat came through the mild winter with no material harm, which, to- 
getlKT with the subsequent favorable weather, resulted in an unusually good 
crop of the winter variety; likewise the general absence of damaging frost 
was responsible for one of the largest fruit yields in the history of the country, 
and the widespread favorable weather in the South gave an unprecedentedly 
large crop of cotton. Conditions were somewhat lass favorable for corn, though 
the per-acre yield was only slightly below the preceding 10-year average, while 
heat and drought materially reduced the yield of spring wheat. . . . The 
composite yield of all crops was below the 10-year average from the central 
Great Plains and lower and middle Mississippi Valley northward, slightly below 
in two South Atlantic States and Nevada, and generally above normal elsewhere. 
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Of the 48 States, 34, comprising approximately two-thirds of the area of the 
country, had a composite yield of crops above the 10-year average. ... A 
feature of the weather in northern districts, which also penetrated southward 
to Include the middle Mississippi Valley, was the more than usual cloudiness.*’ 

Weather and hay in New York State, W. A. Mattice {U. S. Mo, Weather 
Eev,t Si (1926), No, ii, p. i61, flg^ J). —Correlating the rainfall and temperature 
of the growing season with yields of hay for the period 1894-1923, the author 
found that the most important factor in determining yield Is the rainfall from 
April to June, inclusive, and the second in importance Is the May and June 
mean tempi>rature. The estimate of yield as computed from weather factors 
averaged 47 per cent closer than the deviation of yield from the average. 

SOILS— FEETinZEES 

Soil conditions and plant growth, E. J. Russell (London and New York: 
Longmans^ Oreen d Co.^ J927y 5. ed., pp. VHT-^-SlG, pis, 6, figs. i2 ). — In the 
preparation of this fifth edition (E. S. R., 4C, p. 809) all except the historical 
portions of the book have been rewritten. The most striking advances in soil 
study since 1921 appear to have been in the chemistry of soils. The develop- 
ments in the pure chemistry and physics of colloids have opened possibilities, 
Immediately made use of, for further advance in soil chemistry. Investigations 
in bacteriologj" and physics have also advanced the application of these sciences 
to the study of the soil. 

The book contains chapters on soil conditions affecting plant growth, the com- 
position of the soil, chemical relationships, the carbon and nitrogen cycle, soil 
population, biotic conditions, methods of examination, etc. Methods of analysis 
and a selected bibliography of about 320 references are given in appendixes. 

[Soil and fertilizer work at the Wisconsin Station, 1924 — 1026 ] ( Wis- 
consin Bta, Bui. S88 (1926), pp. 50-59, figs. S ). — The following work is reported: 

Fertilizer value of activated sludge . — In greenhouse plat experiments acti- 
vated sewage sludge proved a better source of nitrogen for corn grown in quartz 
sand than did digested leather, and was about equal to tankage, cottonseed 
meal, and dried blood. In field experiments sludge compared favorably with 
tankage and with ammonium sulfate as the sole source of nitrogen for sweet 
corn, cucumbers, and pumpkins, and with tankage for cabbages. The sludge 
was also effective for potatoes, though slightly less so than tankage or 
ammonium sulfate. The largest increases were usually obtained wdth mixtures 
having both organic and inorganic nitrogen, under which conditions the sludge 
was quite as effective as tankage. Sludge proved a good source of nitrogen for 
golf courses and lawns, satisfactorily replacing manure in the usually used 
top-dressing mixtures. It is weed-free, requires neither composting nor screen- 
ing, contains more phosphoric acid and nitrogen than manure, and possesses, in 
common with the other organic nitrogen carriers, the colloidal nature and 
absorptive capacity which favorably affect tJie mechanical condition of soils 
and Improve the conditions for bacterial activity, and Its nitrogen is not subject 
to rapid leaching. Commercial greenhouse trials of sludge in the past year 
have produced Increases of from 10 to 30 per cent in the number of blooms on 
carnations, and an Increase of 686 blooms per 1,000 sq. ft. on roses. O. J. Noer 
was in charge of the field and laboratory work. 

Fertilizer trials on peat at Coddington . — In experiments prior to 1926 pota- 
toes were fertilized at Coddington with mixtures containing either 200 or 150 
lbs. of potash. By applying 400 lbs. of muriate. Early Ohio potato yields were 
increased from 150 bu. for the preceding three years to 312 bu., the potash 
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being half broadcast and half in rows. By a 400-lb. broadcast alone, 250 bn. 
per acre were obtained. The jdelds for 1926 of oats, x>ea8, and carrots are also 
noted. 

Fertilizer tests at Marshfield. — Experiments to determine if the supplement- 
ing of manure with commercial fertilizers would give corn an earlier start on 
the Colby silt loam showed that when hill dropped at the rate of 200 lbs. per acre 
in conjunction with 8-ton manure applications all resulted in an earlier spring 
start, maturity from 10 days to 2 weeks earlier, and an increase in yield 
from 58.65 bu. with manure alone to nearly 75 bu. The most economical manure 
supplement was 16 per cent acid phosphate. 

Potato trials at Ashland. — Supplementation of 8-ton manure applications 
with 400 lbs. of 16 per cent acid phosphate increased the yield of potatoes 
grown on a belt of red clay with tracts of sandy loam overlying the clay from 
212.5 bu. produced with the manure alone to 299.4 bu. Potash fertilizers 
appeared to be also especially good for potatoes on this soil. 

Alfalfa continues to succeed at Hancock. — Additional lime had no effect upon 
stand or yield at the Hancock Substation, the liming of 1917 still remaining 
adefiuate. Acid phosphate alone or with manure gave no increase, but phos- 
I)hate supplemental to 300 lbs. of muriate of potash showed increases in pro- 
IM)rtion to the phosphate. Potash gave important increases alone, with manure, 
or with phosphate. The duration of the effect of the potash remains to be 
determined, but 200 to 300 lbs. appears sufficient for one or two crops of alfalfa. 

Studies of soil solutions. — A study by E. Truog of the effect of moisture condi- 
tions uiK)n the mineral element concentration of soil solutions showed an initial 
marked decrease on the addition of water, followed by a slight increase prior 
to the establishment of apparent equilibrium. The manner of moistening does 
not appear to affect the final concentration, but stored soils give a much higher 
concentration than do those fresh from the field, tlie effect of storage being inde- 
pendent of the moisture content over a considerable range. In an uncropped 
field soil the total quantity of salts in solution wa.s constant over long periods. 
The concentration of total salts of calcium and, to a less degree, of magnesium 
varied inversely with the moisture content. The potash and phosphoric acid 
concentrations .showed no variation with the moi.sture content. 

Detertnining the H-ion concentration of soils. — The electrometric method waa 
found by Truog and W. H. Pierre unsuited to ordinary soil extracts and solu- 
tions but could be used with soil suspensions. The colorimetric method was 
found suitable and convenient for perfectly clear extracts and solutions, such as 
may be obtained by filtering through washed filtering paper with special suction 
apparatus. Centrifuging does not clarify all soil extracts, and stoppered con- 
tqj^ners must be used in centrifuging to avoid a decrease in acidity by exposure 
to the air. As the reaction of extracts and solutions changes on standing, deter- 
minations must be made without delay, and well-weathered glassware should 
be used. Neutral indicators are necessary, and, if grinding is require<i, agate 
mortars and pestles must be used, since glass and porcelain contaminate the 
Indicators with alkaline substances. 

The effect of carbonic acid on the H-ion concentration of soils. — Adding 
carbon dioxide at the bottom of a soil suspension increased the H-ion con- 
centration, but In displaced soil solutions from either acid or alkaline soils 
bearing growing plants the H-ion concentration was the same as in these 
soils when uncropped. The pH of an actual soil solution does not appear to 
be affected significantly by carbon dioxide from plant roots or from decomposing 
organic matter. 

The effect of the scU-water ratio on the H-ion concentration of soUs and 
the nature of soil oddity, — ^Tbe pH of some soils is not affected by changing 
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tJhe soil-water ratio from 1:2 to 1:50, and soils whose pH is affected show 
no such effect after the soluble salts and the more soluble acids are washed 
out. These experiments support the theory that soil acidity is due princi- 
pally to such relatively insoluble mineral acids as silicic and alumino-silicic. 
At equilibrium the soil solution is saturated with these i*elatively insoluble 
acids, and as long as some remain undissolved the pH is the same for different 
soil-water ratios. 

Potato experiments at Spooner. — Manure at the rate of 9 tons i>er acre was 
found by F. L. Musbach to give excellent results with potatoes grown in sandy 
soil. Supplementing with commercial fertilizers slightly increased the yield, 
and may be economical when iK)tato prices are good. 

Soil survey of Reeves County, Texas, M. W. liEcnc and W. W. Strike ( U. S. 
Dept. Agr., Adv. Sheets Field Oper. Bur. Soils, pp. JIT-{-125'^-J294, plff^ 2, 
Jig. i, map 1). — In this sur^e.v, made in cooperation with the Texas Exjieriment 
Station, the soils of an area of 1,661,410 acres in soulhwestern Texas near the 
New Mexico line are clasvided and mapi>ed. The area sloi)es in general toward 
the east and southeast. It has a fairly well-established drainage and lies 
from 2,400 to 5,000 ft above sea level. The average annual precipitation is 
about 11 in., of which more than one-half usually falls within the period July 
to October, inclusive. 

Three distinct soil groups were found: (1) Upland soils of the outwash- 
plain region, (2) residual soils from the igneous and limestone rooks, and 
(3) first-bottom soils, representing recent alluvium. Excessive alkali was 
found in many of the soils, most of which, hovrever, can probably be reclaimed 
by ditching and flooding. The soils have been classific'd and maptXMl in 8 
series of 10 types, the Reeves silty clay loam, the Reeves gravelly loam, and 
the Vorhalen clay occupying, resiiectively, 33.2, 27.0, and 12.1 ixn* cent of the 
area, with rough stony land, unclassified, amounting to 4.5 per e(‘nt. 

The agricultural characteristics of the south chernozem, dark chestnut, 
and alkali soils of the Saratov experiment region [trans. title], M. 8. Krz'MiN 
[Kousmin] {Zhur. Opytn. Agron. lugo-Vostoka {Jour. Expt. Landw. Sudost. 
Eur. 'Russian ds) , 3 {1926), No. 1, pp. 16-31: Fng. ahs., p. 31). — Statistic'Ul 
methods and an investigation of .soil dynamics were utilized in a study of the 
values of three principal soil types at the soil laboratory of the Sai-atov Ex- 
periment Station. All three were comparatively rich, their differences aris- 
ing principally from the physical nature of their origins. In the alkali soil, 
in spite of the supimsedly poor aeration of its coiiii>act horizon, the mobilization 
of the nutrient supply is adequate, but unfavorable moisture conditions apiiear 
to limit the development of its potential productiveness. The limiting factor 
in the case of the dark chestnut soil seems to be the compact horizon. JLts 
conditions with respect to ac*ration, moisture, and nutrients are unfavorable to 
the lower horizons. Some correlation wa.s found in comparing the character 
of the exchangeable base with the physical proiierties in the south chernozem, 
dark chestnut, and alkali soils. 

Black and white alkali soils of Asiatic Siberia and Turkestan, K. D. 
Olinka (Solontsy i Solonchaki Aziatskol Chasti SSSR {Sihir i Turkestan). 
Moscow: **Novaia DerevnQ,'^ 1926, pp. 14). — detailed account of the various 
types of alkali soils of Siberia and Turkestan is given. These soils are classi- 
fied into zones as follows: Podsol, chernozem, chestnut, brown, and gray. The 
profile, structure, horizon, mode of formation, vegetation, and geographic dis- 
tribution of each zone are described. The formation of black alkali is traced 
in each case. In certain cases, where precipitation prevents the accumulation 
of soluble salts, black alkali is formed from white alkali, but black alkali is not 
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necessarily derived from white alkali. The podsol zone contains sulfate soils, 
the chernozem zone carbonate soils with a considerable sulfate, the chestnut 
and brown zones sulfate and chloride soils, and the gray zone primarily sulfate 
soils. 

The phenomena of contraction and expansion of soils when wetted with 
water, G. J. BouYOUCOS (Soil SH., 23 (W21), No. 2, pp. 119-’126y fig. 1 ). — In a 
series of experiments at I he Michigan Experiment Station, three distinct modl- 
ilcations of the dilatometer method were tested, and a specially constructed 
dilatometer was used. A contraction on wetting \arying with the character 
of the soil was observed, the organic constituents showing the greatest con- 
traction. The volume contract i(m showed a close relationship to both organic 
matter content and the lieat of wetting. The relationship to the colloid con- 
tent was not so close and consistent. The contraction is attribued inincipally 
to surface condensation of some of the water upon the soil particles or colloids, 
init a small part may be caused by hydration. 

The moisture equivalent of heavy soils, II, A F. Joskpii (Jour. Agr. Sci. 
lEngland], 11 (J921). No. 1, pp. 12-20 ). — Experiments are described, in con- 
tinuation of a i^reviously noted study (E. 8. R., 50, p. 421), on the extent to 
which the moisture equivalent is an additive pro])erty, deiamdent on the nature 
of the fractions under the modifying inlluenee ot electrolytes and possibly 
humus. The moisture equivalent of pure day varies with (1) the chemical 
composition, (2) the method of separation, if the material be centrifuged, and 
Gi) the rei)laceable base.s. The imblbitional water content also shows a close 
<‘oiinection with (he same vadabl(‘s. Good additive relationships can only be 
obtained from series of soils of the same nature and sometimes only if these 
be taken at lh(‘ same depth. This is at least partly due to differences in 
<‘oiuiM)sition and proiwrties betwe^m the clays of soils and subsoils. Pure silt 
fractions fn)m different soils differed markedly in chemical composition and 
moisture content. 

Effects of some electrolytes on kaolin and the probable relation to the 
soil, ,1. K. Skeen (Soil Sci., 23 {1927), No. .1, pp. 223-242, fig«. 4 )^ — A prelim- 
inary physicochemical study, at the University of Pennsylvania, on the behavior 
of kaolin in solutions of certain electrolytes, with the object of explaining the 
formation of the hardiijui in acid day soils, is discussed. Data are presented 
for their comparative value only on the turbidity of supernatant solutious, on 
the final volume of kaolin sedimented from various solutions, on the conduc- 
tivity of solutions, and on the sign and intensity of the particular charge. 
Various concentrations of hydrochlor.c acid, .'^(Kliuiii h.vdroxide, smlium chlo- 
ride, sodium sulfate, sodium citrate, barium, calcium, and aluminum chlorides, 
sucrose, and urea were used. 

The aluminum ion clears the supernatant liquid in dilute solutions immedi- 
ately after shaking, whereas the citrate and sulfate ions stabilize tlie suspen- 
sion. There is some correlation between turbidity and the final volume of 
sediment. The final sediment volume is generally much less in the most turbid 
solutions, but nearly all the aluminum solutions greatly increase the final 
sediment volume. Sucrose and urea do not afftn^t kaolin. Only the aluminum 
and sodium ions flocculate kaolin, and the degrei^ of flocculation appears to be 
indeiK'iident of tlie particular charge. Hydrochloric acid is largely adsorbed 
at all dilutions, but none of the other electrolytes used was adsorbed from 
fiiilute solution a Adsorption apparently is not a function of pH in clays. The 
aluminum concentration in the soil solution seems to depend both uix>n the 
phosphate content and upon the pH of the soil. A great decrease in either 
controlling factor may but slightly increase the dissolved aluminum; but a 
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slight decrease in both phosphate content and pH will greatly increase dis- 
solved aluminum and iron. The formation of hardpan is tentatively attrib- 
uted to an acid (about pH 6) solution of aluminum and Iron at the surface* 
These elements, not being adsorbed by the clay, are carried down in quantities 
ultimately sufficient to flocculate the clay at some depth, dependent on the 
pH. The aggregated clay particles cause the formation of a tight layer about 
the aggregates of which, after drying, aluminum and iron are deposited as 
oxides m<'chanically binding an impermeable mass. Analytical evidence iu 
support of this view is presented. 

Differences in the heat of reaction between artificial and soil gels of 
silica, alumina, and iron, with hydroxides, G. J. Bouyoucos (Soil Sci.f 2S 
(1927) y No. 3f pp. 243-247). — Experiments are reported from the Michigan 
Experiment Station, in which it w’as found that the heat of reaction, as distinct 
from the heat of wetting, of soil colloids wffien treated with sodium and 
potassium hydroxides is very small in comparison with that of artificial gels 
of ferric hydroxide, alumina, and silica. Apparently the soil colloid gels of 
Iron, alumina, and silica are either of a constitution, or in a state, quite 
different from that of the corresponding artificially prepared gels. This 
difference has not been brought out in determinations of the beat of wetting 
of soil and artificial colloids. 

Fertility of a soil as related to the forms of its iron and manganese, 
P. H. Bbeweb and R. H. Carr (Soil Sci., 23 (1927), No. 3, pp. 165-173, figs. 2 ). — 
A study of the soil of the Scottsburg experiment field of Purdue University 
indicated the presence of a toxic substance, and showed most of the iron 
present to be in the ferric condition, not available to plants at a pH of about 
6.0. This condition is largely counteracted by the reducing action of manures, 
but is not improved by commercial fertilizers. Manuring did not greatly alter 
the percentages of iron and manganese present, but the lower state of oxida- 
tion of these elements api)earcd the more favorable for plant growth, as indi- 
cated by annual increases of about one-third in corn and wheat yields and by 
an approximate doubling of the clover yield. 

Testing soils for acidity by the modified Comber method, M. F. Miller 
(Missouri Agr. Col. Ext. Circ. 184 (1920), pp. figs. 2). — Practical directions 
are given, together with a color chart and liming indications for several crops. 
Attention is drawn to the fact that no test for the lime requirements of soils 
is absolutely accurate. The modified Comber test is deemed as accurate as any 
and more satisfactory than most. 

The organic matter in heavy alkaline soils, A. F. Joseph and B. W. Wiiit- 
PEILD (Jour. Agr. Sci. [England], 17 (1927), No. 1, pp. 1-11).— The composition 
of three soils from the Blue Nile, Khartum, and the Gezira, and the Upper 
White Nile, 100 and 800 miles south of Khartum, was studied. A modification 
of Beam's method for humus determination was used. 

Sudan soils were found to be low in organic matter, the total organic carbon 
being usually below 1 per cent. Humus could not be obtained ash free. Speci- 
mens from widely different sources contain nearly the same percentage of 
carbon. Humus solutions in very dilute alkali keep fairly well in the dark, 
and in the light when air Is excluded. Colorimetric standards may be used 
if not kept too long. 

Field studies showed a greater humus content in good than in poor soils. 
There is a marked inverse connection between salt and humus content. This 
conclusion does not apply to the depth distribution, however. The total nitro- 
gen of the soils studied was low. About one-fifth of the total was humus 
nitrogen* The carbon-nitrogen ratio was about 12 ; 1. 
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The bacterial flora of serpentine soils» C. B. LmciiN {Jour, Bact,^ IZ 
(1926), No, 5, pp, S15-S18). — ^Experiments at the University of California, form- 
ing a part of a study of the infertility of dominantly magnesian soils, are 
reported. These experiments included bacterial counts and a study of the 
nitrifying and nitrogen-fixing bacteria of three serpentine soils from the Mount 
Diablo region of California. The infertility of these soils was found to be due 
lo a high pH and a deficiency in especially the nitrate and phosphate ions. 

The bacterial population consisted principally of nonchromogenic forms, with 
very few fungi and Actinomyces. No active nitrifying flora were found, though 
a few Azotobacter cells api)eared in one soil. The i>overty in microorganisms 
is atlriimted to (1) ammonia deficiency, due in turn to deficiency in easily 
decomposed protein and like substances; (2) paucity in ammonia-forming 
organisms; (II) deficiency in available phosphoric acid; and (4) deficiency in 
carbon comiKJunds. 

Humus in Assam soils: Its depletion and means of recuperation, S. K. 

iVliTiiA and L. N. I^huican (Assam Dept. Apr, Bui 1 (1926), pp. 6). — Seventeen 
Assam soils were examined for iiumus content. A table shows percentages of 
humus in the plains districts ranging from O.flfl (sandy soils) to 2.75 (clay 
Hoil.s). In alluvial plains subject to flood the natural silt is quite suitable 
for crop production. The burning of weeds and stubble instead of plowing 
them under, the washing of the soil during the monsoon rains, and the prac- 
tice of the continuous one-crop system are assigned as principal causes of humus 
depletion in the Assam region. The application of farmyard manure, green 
manuring, liming of excessively acid soils, and rotation are recommended. 
Important leguminous crops which can be grown in rotation with sugar cane are 
listed. 

[Soil fertility studies at the Arizona Station], C. N. Gatlin and A. E. 
\"iNsoN (Arizona 8ta. Rpt. 192S, pp. W-Ji50). — Treatment of two black alkali 
soils with various acid materials, including aluminum compounds, showed the 
sulfide and sulfate to be the only aluminum salts having a neutralizing effect 
on the black alkali. 

The application of 1(K) tons of sulfuric acid on eight tracts in the Casa 
Gruiide Valley proved promising, but marked crop increases were obtained in 
only a few cases. Laboratory studies showed increased i)ercolalion, esijecially 
near the surface. The calcium sulfate formed on treating lime soil with siil- 
tuvic acid is in a finer and consequently more soluble condition than the 
gypsum ordinarily applied to alkaline lands. Calcium bicarbonate increased 
the iiercolation rate in ‘‘tight” soils. 

Experiments in manuring, F. C. Haholu (Jour. Mtn. Apr. [Gt. Brit.], S8 
{1926}, No. 9, pp. 8ii-^i^),— -Experiments to determine the maximum economic 
outlay in phosphatic, nitrogenous, and potassic fertilizers on loam s<di over 
freestone are briefly reported. The results appear to be primarily of local 
significance. 

Note on the action of hydrogen peroxide on farmyard manure in dif- 
ferent stages of decomposition, G. H. G. Jones (Jour. Apr. Bci. [England], 
17 (1927), No. i, pp. XOi-108). — Six per cent hydrogen peroxide was used in 
exi>eriments for the fractionation of soil organic matter into the humified and 
nonhumified portions. There api)ears to l)e a good correlation between the 
degree of decomposition of farmyard manure as indicated by its appearance and 
known history and the extent of humification as Indicated by the peroxide 
treatment. ** Degree of humification ” might be used as a criterion of the com 
<iition of farmyard ntanares. 
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Fertilizers, E. B. Vookhkes, rev. by S. B. Haskell (N'ew York: MacmiUan 
Co.y 1926y 2^ ed.y rei?., pp. XIX +310, pis, 16, figs. 4 ). — In this second revised 
edition (E. S. R., 36, p. 119) it has been the puri)Ose to use the many additions 
to the knowledge of fertilizer manufacture and application, “ but in doing so to 
leave the book itself true to its original concept, and, in so far as may be 
possible, to have it still tlie product of one who was himself a pionecT in the 
field of fertilizer use.*’ Some new matter has been added, and the older matter 
has been brought up to date. 

Fertilizers: Their sources, manufacture, and uses, H. Cave {London and 
Xmo York: Isaac Pitman d- Soa« [J926'\, pp. XI+116, pi. 1, figs. 17). — gen- 
eral nontechnical account of the sources, manufacture, and uses of fertilizers 
is presented. The subject is viewed principally from the commercial stand- 
point. The book contains a general introduction and clmi)tors on mineral phos- 
phates, superphosi^hate and basic slag, nitrogenous fertilizers, atmosxdierie 
nitrogen comi)ounds, potash fertilizt^rs, organic and other products, utilization 
of fertilizers in agriculture, and commercial information. 

AVorld conditions as to mineral raw materials for the fertilizer industry 
(Washington, D. Natl. Pert. Assoc., 1926, pp. 180, figs. 7). — This book con- 
tains a series of addresses by specialists from U. S. Government Departments, 
from the universities, and from the industries on potash, ph<;8phates, sulfur, 
and nitrogen. 

A study of the factors influencing the efficiency of different forms of 
nitrogen as related to soil type and cropping system in the Atlantic 
Coastal Plain region, Part I, A. M. Smith (Soil Sci , 23 (1927), No. 2, pp. 137- 
164, fig. 1). — Two series of fertilizer experiments on surface soil from Snow 
Hill, Md., are rep<^rted from the Maryland Experiment Station, the first con- 
stituting a study of the influence of soil moisture on the nitrification rate, the 
second dealing with the influence of soil temperature on the rate of nitrifica- 
tion. The optimum moisture condition for various nitrogenous materials ap- 
plied in a 7-6-5 fertilizer to Norfolk sandy loam soil was from 50 to 60 per 
cent of the water-holding capacity. At 70 per cent of eax)acity there was more 
nitrate accumulation from urea than from ammonium sulfate, dried ground 
fish, or tankage. After the initial rapid nitrification, fiuctuJitions in nitrate 
nitrogen in this soil appeared to be due to microorganism activity rather than 
to differences in moisture, temperature, or reaction. Up to 20 to 30® C,, 
nitrate production increased dire(*tly with the temxHjrature. At all tempera- 
tures urea gave the highest rate, and, at all except the lowest temperature 
level, ammonium sulfate gave the highest final accumulation of nitrate nitro- 
gen. Considered with respect to both prcHiuction and accumulation rates, the 
materials ranked as follows: Sodium nitrate, urea, ammonium sulfate, dried 
ground fish, tankage, and activated sewage sludge. Leaching varied with the 
proportion of the applied nitrogen supplied by sodium nitrate. There was lit- 
tle difference in the nitrate leaching rates from the various materials, save 
that at first more nitrate was leached frW the cylinder receiving urea. 

Potasaiam content of plants as an indicator of available supply in soil, 
J. W. Ames and R. W. Geedkl (mi Set, 23 (1927), No. S, pp. 199-216, pis. 4).— 
A modification of the seedling method of soil analysis was applied in experi- 
ments reported from the Ohio Experiment Station to a study of potassium 
abstraction in its relation to available supplies of potassium and of other nutri- 
ents, Optimum experimental conditions appeared to be obtained with 160 
wheat seedlings grown In 200 gm. of soil diluted with 1,000 gm. of sand. Corn 
and buckwheat seedlings were also used in some experiments. 
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The potassium removal was found closely related to increased growth pro- 
duced by adding nutrients. Applications of available potassium stimulated the 
growth of wheat seedlings. The addition of potassium in fertilizers and 
manures furnished a potassium residual readily available to wheat seedlings. 
Potassium abstraction by wheat seedlings from a limed soil fertilized only 
with acid phosphate for over 30 years did not indicate such a depletion of 
available potassium as did dilute acid extracti(m and r(H?ently decreasing 
corn yields. Corn plants grown beyond the seedling ^tage in undiluted soil 
varied in potassium content consistently with the available supply. 

Losses of added phosphate by leaching from N. Welsh soils, G. W. RoBm- 
soN and J. O. Jones {Jour. A or. Sof. [England], 17 (1927), No. 1, pp. 94-103 ). — 
Exi)t‘riments are reported whi(*h show that under the extremely humid con- 
ditions of North Wales and in soils of ver>^ low base content phosphate ai>plied 
to permanent grassland in the form of high-grade basic slag is of fugitive ef- 
fect. Profile analyses show that after from 6 to 10 years added phosphoric acid 
has been removed from the surface layers, which have reverted to their original 
I)overty in available phosphorus. It is suggested that the phospliate content of 
soils may he ditfereiitiati^il into (1) native, stable phosphate and (2) added 
phosphate which is unstable under North Welsh conditions, l>eiiig subject to 
removal by leaching. 

Organic matter changes in two soil zones, as influenced by dilference in 
form, fineness, and amount of calcic and iiiagiicsic materials, W. H. Mac- 
Intike, W. M. Shaw, and E. M. Craw'I-ord (Soil Sck, 23 (1927), No. 2, pp. 107- 
tl7, fig 1). — Tiysimeter experiments at the Tennessee P'xperiment Station on 
the effect of various liming materials applied in varying degrees of fineness 
to b(Uli surface and subsurface zones are rejHvrted. Organic carbon dioxide 
was used as a measure of oxidation. The exiieiiments covered the 4-year 
period from May, 1921, to May, 1925, during which time the soil was not 
cropiK'd or stirrtHl. The surface zone only of the soil of one series of tanks 
was treated and the lown*r zone only of the soil in the other series. 

In general the accelerative eflfeets of the liming materials were comparable 
in the two zoin^s. TlU‘ final organic carlxai dioxide (*ontent of the surface zone 
of the untreated soil was somewhat greater after exi>osure than that of the 
original soil, wdiereas in the subsurface zone the content was decidedly leSvS. 
This is attributed to surfatv deposition of soot and to the unavoidable growth 
of algae and the like on surface soil, together with a jjo.ssible gravitational 
readjustment of the soil particles Loss in the lower zone is attributed to 
Increased bactcTial activity, caused by greater moisture and exclusion of 
sunlight. 

Out of 10 treatetl surface zones, 14 shownnl less organic matter than the 
untreated surface zone controls. Out of 16 treated subsurface zones, 15 showed 
less organic matter than the corresponding subsurface zone controls. No 
positive differences in organic carbon dioxide residues could be traced to varia- 
tion in fineness of limestone. {Some variation bfdween the coarsest and finest 
dolomites was observed. The zone influence was apparently greater than that 
of liming materials wdth respect to oxidation of organic matter in the soil 
studied when under fallow conditions, unstirred, and with exiK>sure to natural 
rain water only. 

Outgo of calcium^ magnesium, nitrates, and sulfates from high-calcic 
and high-magnesic limes incorporated in two soil zones, W. H. MacIntibe 
(Boil Eei., 23 (1927), No. 3, pp. 173-197, figB. 4).— The results of a 4-year lysim- 
eter study, conducted at the Tennessee Experiment Station, on the losses 
from a loam soil of calcium, magnesium, calcium-magnesium, nitrate, and 
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sulfate from additions of calcium hydroxide, burned dolomite^ and a lime- 
magnesia mixture to the surface and subsurface zones at a constant rate of 
3,570 lbs. of calcium carbonate per 2,000,000 lbs. of soil are reported. 

The loss of calcium from each liming material was In all cases greatest 
during the first year, decreasing progressively. The magnesium loss from 
surface-zone treatments with the lime-magnesia mixture was augmented during 
the first year, but was practically the same as from the controls during the 
following three years. In the subsurface treatments this loss was increased 
in all four annual ieachings, though greater in the first than in subsequent 
years. The aggregate Ieachings of calcium-magu ^sium from the treated sur- 
face zones were comimrable for each year and for the 4-year period. 

The total calcium-magnesium losses from the subsurface zone were similarly 
comparable with first year maxima for each of the three liming materials. 
The annual teachings from the lower zones were about five times as great as 
those from the uppc^r zone. A slight interchange of calcium for magnesium 
was found when the excess of calcium salts from the treated surface passed 
to the untreated lower zone, but “reciprocal repression” took place in the 
direct Ieachings from the absorbed calcium excess in the lower zone. 

Comparable increases in nitrate and sulfate losses from treatments with 
calcium oxide and with the lime-magnesia mixture were noted during the first 
year; but, as there was no marked variation thereafter, the Increases for the 
4 years were about the same as the corresponding ones for the first year. No 
marked dlfferen(‘e in nitrate losses from the two zones was noted. Even as 
increased by the treatment, the sulfate losses did not e(iual the rain water 
increment. Upper zone Ieachings carried about tuice as much culciuai as 
magnesium, whereas the low^er zone treatments gave about twice as much 
magnesium as calcium. A number of difTerenoi's in the Ieachings were noted as 
between calcium hydroxide and calcium oxide plus magnesium oxide treatments. 
The progressively decreasing ealcium and calcium-magnesiimi outgo is appar- 
ently due rather to diminishing solubility than to diminishing concentration of 
residuals. Repetition of liming may be needed, not to offset losst‘s, but to 
supply more freshly absorbed and more soluble lime residues. 

Composition and prices of commercial fertilizers in New York in 1926, 
L. L. Van Slyke (New York State Sta, Bui. 539 {1926), pp. 21). — The author 
concludes that in 1926 the complete fertilizers contained a larger average i)er- 
centage of plant food than at any previous time recorded. There was a 
marked increase in the number of fertilizers of high grade as based on total 
content of plant food, with a relative decrease in the lower grades, and a 
larger percentage of fertilizers than in previous years was found above the 
guaranteed analysis, esi)ecially as available phosphoric acid and i)ot ash. Data 
with regard to the composition and cost of plant food in such unmixed fertilizer 
materials as acid phosphate, sodium nitrate, ammonium sulfate, potash salts, 
bone, tankage, dried blood, dried animal manures, and lime compounds are 
given. 

AGEICULTirEAL BOTANY 

Dictionary of botany, O. L. Gatin (Diotionnaire de Botanique. Paris: Paul 
Lechevalier, 1924, PP- figs. 100). — In one alphabet are contained 

botanical terms, from several languages, which are translated into French. 

Plant physiology In relation to agronomy, T. J. Harbison {Soi. Agr,^ € 
(1926), No. 11, pp. SH0-S82 ). — Illustrations given and claimed to show the 
value of plant physiology in the explanation of field data point to the necessity 
of understanding the physiology of the plant in order to Interpret correctly the 
results of field crop experimentation. 
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A plant photameter, £3. S. Johnston (Plant Physiot, i (19M), No, i, pp. 89, 
90), — ^Llght may Iniluence plant growth by its intensity, its duration, and its 
quality (wave length), but a study of one of these factors Is contplicated by the 
presence of the other two. The present paper describes briefly a method of 
studying the quality or wave length of light as it affects plant growth In photo- 
tropic bending. The apparatus, its use, and Its possibilities are very briefly 
discussed. 

A method of growing bacteriologtcally sterile potato plants, H. G. Mao^ 
Miij-an (U, S. Dept, Agr, Bui, lJi65 (1927), pp. 22, pis. 6, figs. 6). — A description 
is given of a method by which bacteriological ly sterile potato plants grown 
from vegetative cuttings or tubers may be developed under sterile conditions. 

The extraction of plant tissue fluids and their utility in physiological 
studies, R. Newton, W. K. Bkown, and W. M. Martin (Plant Physiol,, 1 (1926), 
No. 1, pp. 57-65, fig, 1). — Plant tissues finely ground and gently pressed at tem- 
peratures near 0® C. yUdd a fluid which is believed to have substantially the 
same composition as the original tissue fluids. Experimental data show the 
need for careful standardization of the extraction procedure, particularly the 
pressures emi>loyed. 

By supplementing ordinary tissue analyses with analyses of the expressed 
fluids, the distribution of any constituent between the physiologically gctive 
and inert portions of the plant may be conveniently determined. The im- 
portant influence of the physical state of the tissue fluids on their freezing 
point and the difficulty of proving the identity of the press juice with the 
actual fluids in the plant are illustrated exiierimentally. 

Some protein properties of plant protoplasm, W. H. Pearsall and J, 
Ewing (Brit. Jour. Estpt. Biol., 2 (1925), No. S, pp. Si7-S56). — The protein 
properties or behaviors of plant protoplasm here dealt with include preclpita* 

, tlon, chemical combination, changes in volume and in viscosity, heat coagu- 
lation, and pH relation. “ The result of the comparison would seem to justify 
the working hypothesis that the properties of the protoplasm can be foretold, 
to a certain extent, if those of the more important protein constituents are 
known.” 

The significance of soli colloids in relation to plant feeding and con- 
servation of essential elements, E. Tbuoo (Jour. Amer. Soc. Agron., 17 (1925), 
No, 5, pp, 280-285). — It appears that colloids influence or control practically 
all the physical properties of soils, and collectively they must be regarded as 
a most important soil constituent. 

Some phases of the inorganic nutrition of plants in relation to the 
soil solution, I, n, D. R. Hoagland (Sci. Agr., 6 (1926), Nos. 5, pp. Hl-151, 
figs, 4; 6, pp. 177-189, figs. ;}). — ^The first part of this account deals with the 
growth of plants in artificial culture media and the second with soil solutions 
as media for plant growth. Details and tabulations are given, and the attempt 
has been made to outline the results and methods by which scientific under- 
standing of the relation of plant growth to the soil moisture might be obtained. 

“ Scientific research on soils and plants must place great reliance on the 
results of experiments conducted in the laboratory or greenhouse.” The litera- 
ture cited comprises 28 titles. 

Adjustment of iron supply to requirements of soy bean in solution 
culture, R. P. Marsh and J. W. Shive (Bot. Oaz., 79 (1925), No. 1, pp. 1-27, 
figs. 2). — In tests of the effects of four soluble iron compounds, used singly, 
upon the growth and appearance of soy bean plants grown in culture solutions 
of three types, continuously renewed and constantly aerated, large, healthy, 
vigorous plants were produced when the iron supply was adjusted from day 
4647^27 8 
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to day to meet the requirements, regardless of the type of culture solution or 
the iron compound employed. 

When the available iron supply is slightly excessive the plants may become 
chlorotic or they may show symptoms of iron toxicity. Healthy green plants 
show lower dry-weight percentages of iron than do chlorotic plants or plants 
suffering from iron toxicity. In healtliy green plants the iron content appears 
to be uniformly distributed in the stems and leaves. In the chlorotic plants 
the iron content is high in stems and low in leaves. In plants suffering from 
iron toxicity the iron percentage is high in all parts. In order to maintain the 
plants in the healthy green condition the iron solution must be kept as low as 
is possible without inducing chlorosis from lack of available iron. A concen- 
tration of soluble iron slightly above the optimum may result in iron toxicity 
throughout the plant, or chlorosis may result from lodgment of iron in tlie roots 
and stems. “ Small additions of available iron to the culture solution as the 
plant appears to require it tend to produce equal distribution throughout and 
to keep it in a healthy green condition. The general appearance of the plant 
must serve as an index of the iron supply in each case. Definite applications 
of iron to the culture media at fixed intervals during any given physiological 
stage of development are not practicable, since the ever-changing plant environ- 
ment has pronounced influence upon the iron requirement. It appears that a 
delicate balance exists within the plant which requires that the available Iron 
in the culture medium be limited to a very narrow range of concentrations to 
produce optimum growth."' 

The tolerance of plants for Nad, C. B. Lipman, A. R. Davis, and E. S. 
West (Soil 8ci,, 22 (1926) ^ No, 4, pp. S08-S22, figs, 8), — Studies conducted at 
the University of California on tlie effects of a wide range of concentrations of 
sodium chloride on the growth of wheat, barley, and peas in solution cultures 
are reported. 

All of the plants tested showed a very high resistance to sodium chloride, and 
under some environmental conditions it was highly stimulating to wheat even 
at concentrations of 4,000 parts per million or more. It was found that small 
concentrations of from 500 to 1,000 parts i)er million may depress growth, par- 
ticularly in the early stages, but the concentration at which the most marked 
depression occurred was about 8,000 parts per million. The results are taken 
to indicate that environmental conditions are a very important determinant of 
the kind of results which can be obtained. 

The selective absorption of chlorine ions, and the absorption of water 
by the leaves in the genus Atriplex, J. G. Wood (Aust, Jour. Ea^pt, Biol, and 
Med. 8ci., 2 (1925), No. i, pp. 45-56, fig. 1; ahs. in Nature [Jx)ndon], 116 (1925), 
No. 2905, p. 27). — The more rapid absorption of water in the case of char- 
acteristically desert plants (Atriplex spp.) is thought to be due measurably to 
the high osmotic pressure in the tissues of these plants. “ Extensive absorp- 
tion of water does not occur at all times through the roots, and the success of 
the plant in these regions must be attributed to its ability to absorb water 
rapidly through its leaves." 

Chlorophyll defect in barley [trans. title], L. Honecker (Ztschr. Pflanzeth 
ziicht, 10 (1925), No. 2, pp. 172, 173). — ^A paling or chlorosis of barley, which 
began to show (in part of the progeny of a crossing Indicated) about May 3 
and to prove fatal about May 12, affected the plant lets In the ratio of approxi- 
mately one chlorotic to three normal individuals. 

Plant nutrition research (Wisconsin Sta. Bui. 388 (1926), pp. 12$, 124).-^ 
In a previous publication (E. S. R., 65, p. 520) W. E. Tottingham et Ah 
showed the response of sugar beets to light and temperature. Continued 
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investigations indicate that sugar beets in strong light stored the largest 
amount of sugar and protein at a relatively low temperature, or in the cool, 
fair weather of autumn, but this was not true of com. It appears that the 
amount of soluble protein in the leaf is one of the factors determining the 
response of the leaf to light and temperature. Observations which have con- 
tinued for two years on the chemical composition of crops grown at the main 
station and the Ashland Substation are said to indicate that the clovers 
grown at Madison have a higher protein content than those grown at Ash- 
land. Some differences have also been noted between corn, oats, and barley 
grown at the tw^o stations. 

The development of sugar beets during the second year, with reference 
to the distribution of sugar, dry matter, ash, and marc [trans. title], V. 
SteiiiJk {Listp Cukrovar.f 44 {192^"f~26)f pp. 11- ; trans. in Ztschr. Zucker- 

%ndus. Czechoslovak. Repuh., 50 (1926), Nos. 35, pp. 295-300, figs. 4; 36, pp. 301- 
308, figs. 4l 67, pp. 309-315, fig. 1). — Continuing a previous account (E. S. R., 
53, p. 24), which dealt princii>ally with the first year of growth of the sugar 
beet, work is here recorded as done in four parts, dealing, resfjectively, wdth 
development in quartered beets under glass in poor soil with reference to the 
distribution of materials, development of entire beets in p(K>r soil under glass, 
development of entire beets in the field and distribution of materials during the 
wdiole development, and development in beet sets. 

Both c'omposition and distribution of materials depend upon the growth of 
the plants individually. Particulars are given in comparison with develop- 
ments during the first year. The distribution of marc (pulp) corresponds 
to the anatomical structure, depending more strictly in this respect upon 
the vascular bundle material. Raw-fiber content corresxKmds on the one hand 
to the degree of development and on the other to anatomical structure in a 
given part. The distribution of dry-substance content dei>ends upon the dis- 
tribution of other materials. In the first year of growth this dependence is 
more imiwrtant to the sugar refiners and in the second year to beet breeders and 
seiKl raisers. 

The influence of the time of threshing upon the germinability of grain 

f trans. title], A. Mokettini (Staz. Sper. Agr. Ital., 5S {1925), No. 1-6, pp. 161- 
182). — Threshing injury to grains did not seriously impair germinability for 
seeding purix)ses. 

Catalase activity and the aerobic and anaerobic germination of rice, 
T. Morinaoa (Bot. Oaz., 79 {1925), No. 1, pp. 73-84). — The work here ret)orted 
was undertaken to throw light on the relation of catalase to the dynamic cell 
processes. 

The amount of catalase in dry rice seeds is only about one-tenth as great 
as in wdieat, barley, oats, or rye. Rice germinating aerobically contains about 
seven-tenths as much as does germinating wheat, barley, or oats. In anaerobic 
germination catalase does not increase, but in a medium having a reduced 
amount of oxygen catalase increases slowly. Catalase activity increiise appears 
to be a function of the free oxygen present in the medium. Free oxygen affects 
directly or indirectly the develojiment of plumule and radicle and also that of 
the chlorophyll. The catalase once increased by aerobic conditions decreases 
during anaerobiosis, while growth of the plant continues. Aerobically grown 
seedlings with high catalase use much more oxygen than do anaerobically 
grown seedlings with low catalase activity. The anaerobic seedlings, however, 
give off a comparatively large amount of carbon dioxide during respiration, 
whether under normal aerobic or under anaerobic condltiona 

The hydrostatic system of trees, D. T. MacDouqal {Carnegie Inst Wash. 
Puh. 373 {1926) t pp. HI 125, pi. 1, figs. iSd).— -Recognizing that knowledge of 
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major sap movements in laiige trees must rest upon a good grasp of bydrostatle 
conditions, the author has, in the present monograph, Included results upon 
which certain phases of sap pressure are explained, without, however, accountr 
ing for all root pressures. A unified conception of the large leafy plant as a 
hydrostatic system has been attempted in a paper previously noted (B. S. R., 

66, p. 218). 

Some important modifications based upon results set forth in the present 
paper are proposed. The principal advances concern the body of gas in the 
older wood; the capillary extension of the water column in this wood; the 
strictness of conduction of solutions in the outer layers ; or, more briefly stated, 
the localization of mechanical factors and of the physiological action affecting 
movements of solutions.” The data and conclusions from the numerous phases 
of the present study are summarized in some detail. 

Symbiosis in a deciduous forest, II, W. B. McDougall (Bot. Gaz,y 79 
(1925), No, 1, pp, 95-102, fig, 1 ), — It is the purpose of the present installment 
of this series (B. S. R., 49, p. 523) to discuss a few recently studied examples 
of nutritive disjunctive symbiosis and their effects on the vegetation in the 
woods previously indicated, which were formerly much grazed by cattle with the 
result of suppressing certain species and of favoring others. The parts played 
by some other animals were also studied and are indicated. 

The nutrition of mycorrhiza plants: Calluna vulgaris, M. G. Kayneb 
(BHt Jour, Expt. Biol, 2 (1925), No, 2, pp, 265-292, pis, S, figs, 5).— In an 
observation of the formation and seasonal development of mycorrhiza in C. 
vulgaris, digestion of the intracellular complex of mycelium was noted, and 
this is reported, supposedly for the first time. The cytology of the process is 
described. Knowledge of the distribution of the endophyte has been extended, 
and this has been confirmed by recovery and identification of the endophyte. 

It is claimed that Calluna is associated with infection and s(‘edling devel- 
opment and not with mycorrhiza formation and growth. The view is expressed 
that plants would probably grow quite well without mycorrhiza if seedlings 
could be raised without infection. The evidence for exchange of nutritive, 
material is stated and examined, and the view hns been reached that such 
exchange exists, with a balance of profit on the side of the vascular plant. 

Borne observations on the growth of yeast, E. I. Fut.mkk (Plant Physiol,, 
1 (1926), No, 1, pp, 67-76, figs, 4 ), — The author attempts to formulate and 
illustrate certain general principles and their several corollaries with reference 
to the study of the growth of organisms, as instanced by the behavior of 
yeast, reproduction being a criterion here employed. 

The relative potencies of two materials as they affect the growth of a micro- 
organism can not be ascertained by the comparison of the effect of equal 
weights or concentrations of materials. Such relation of potencies may not 
bold equally at different temperatures, so that such terms as optimum tempera- 
ture, thermal death point, and temperature coefficient of growth have no 
general meaning but are, in fact, functions not only of the components of the 
medium but also of their concentrations. 

Two materials can not be compared as a source of a protoplasmic constituent 
on the basis of their effect as regards growth rate of a microorganism unless 
secondary effects are compensated in a series. Comparisons of two materials 
as affecting the gi*owth of microorganisms at one growth phase may not apply 
in case of any other growth phase. Results obtained by means of one cri- 
terion of toxicity are not necessarily applicable to any other criterion. 

Violent spore-discharge in Tilletla tritici,^A. H. R. Bitixee and T. C. Van- 
mvsooh (Nature [Lmdon’i, 116 (1925), No. 29$0, pp. 9S5, fig. J).-— Studies 
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briefly recounted are considered as confirmatory of the view that the Tilletlaceae 
belong to the Basidiomycetes, also as showing that the so-called secondary 
conidia of T» tritici and Tilletia spp. are in reality the true basidiospores, and 
that the sporidia or primary conidia of 0. Brefeld and others are morphologi- 
cally equivalent to sterigmata. It is thought that further research will show 
that the authors* new conception of the basidium in the genus Tilletia may be 
successfully applied to the basidia of the other genera of the Tilletiaceae. 

Heterothallism in the genus Penicillium — A preliminary note, H. G. Derx 
(Brit. Mpcol Boc. Trans., 11 (1926), pt. 1-2, pp. 108-112).— P. luteum . . . 
furnishes the first example of heterothallism in this common genus.” 

GENETICS 

The problem of the origin of species as it appeared to Darwin in 1859 
and as it appears to us to-day, II. P. Oshoen (Science, 64 (1926), No. 1658, 
pp. 387-^41 )‘ — The author points out that considerable knowledge of the mode 
of the development of si)ecies has been acquired, but that little is known of the 
causes of the variations responsible for the origin of new species. 

The problem of cell division from the physiological point of view, A. and 
L. Guewitsch (Das Problem der Zellteilung Physiologisch Betrachtet. Berlin: 
Julius Springer, 1926, pp. VII +221, figs. 74)^ — Cell division is technically dis- 
cussed under three main headings, the beginning of cell division, cell division 
as a factor in evolution, and the course of mitosis. 

Chromosome and gene mutations in Datura following exposure to 
radium rays, C, S. Gagee and A. F. Biakeslee (Natl. Acad. Sci. Proc., IS 
(1927), No. 2, pp. 75-79). — The effect of treatment of buds of D. stramonium 
with radium emanation was studied at the Brooklyn Botanic Garden as an 
outgrowth of early studies (E, S. R., 20, p. 929). In the offspring of a single 
capsule were obtained 17.7 per cent chromosomal mutants (chiefly nondisjunc- 
lioiial forms), a much higher percentage than ever obtained from untreated 
capsules, the average for over 15,000 offspring being 0.47 per cent; a new com- 
pound chromosomal type, Nubbin ; and two new gene mutants out of 18 indi- 
viduals tested. The authors believe that the radium treatment may be held 
largely responsible for most, if not for all, of these three tyi^es of results. 

The chromosomal constitution of Nubbin, a compound (!in+X) type in 
Datura^ A. F. Blakeslee (Nail. Acad. Sci. Proc., 13 (1927), No. 2, pp. 79-85, 
figs. 4)- — This contribution from the Carnegie Institution is concerned with 
“ Nubbin,’* a new compound chromosomal type, whose origin is indicated above. 

Chromosome beliavior in the heterotypic division in Oenothera lamarck- 
iana and some of its mutants and hybrids [trans, title], A. HIkansson 
(llereditas, 8 (1927), No. 8, pp. 255-304, pl* 1. 5; Eng. abs. pp. 300-302 ). — 

This is a contribution from the Botanical Institute at Lund, Sweden. 

The chromosomes of rodents, T. S. Paintek (Science, 64 (1926), No. 1657, 
p. 336, figs. 5). — The author briefly presents the results of studies by graduate 
students at the University of Texas of the chromosomes of the house mouse, the 
albino rat, and the guinea pig. 

E. Cox found in numerous counts that the diploid number for the male mouse 
was 40, with 20 as the haploid number. The sex chromosomes were of the X-Y 
type, and in the first maturation division the X and Y appeared at first to be 
Joined but later segregated to opposite poles. I, Kehoe found the sperma- 
togonia of albino rats to contain 42 chromosomes. This number was farther 
confirmed in studies of the amnion of a number of male and female embryos. 
B. League found the diploid chromosome number of guinea pigs to be between 60 
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and H wblle the haploid atunber was 80. No sex chromosomes were identic 
fied. It is of special interest that the chromosome number is lower in pro^ 
phases of spermatogonia than in the eqnatorial plate stages. The chromosome 
number of the rabbit has been found in earlier studies to be 44. 

Symbols for mutations in mice, W. H. Gates (Science, 64 (J926}, No, 1657, 
p. S2S ), — Symbols are given as recommended by the Mouse Club for the muta- 
tions in mice. 

The proportion of exceptions in the offspring of exceptional females 
from X-ray treatment of Drosophila, E. G. Andebron (Mich. Acad, Sd,, Arts, 
and Letters, Papers, 5 (1925), pp. 355S65). — The progeny of 46 nondisjunc- 
tional noncross-over and 19 non dis junctional cross-over flies were classified as 
to the regular and exceptional young produced. AU but 2, which were cross- 
over flies, gave the expected percentage of exceptions, approximately 4 per 
cent. The 2 showed high percentages of exceptional offspring, being 27 per cent 
for one and 14.1 per cent for the other. 

Crop and stock improvenumt, A. B. Bruce and II. Hunter (London: Ernest 
Benn, 1926, pp, 119). — This manual endeavors to explain in simple language 
and to illustrate the principles of crop plant and animal improvement. 

Experiments on the genetics of wild populations— Part I, Grasses, J. W. 
Gregor and F. W. San some (Jo%ir. Genetics, 11 (1927), No. S, pp, 349-364, figs. 
10). — Experiments with LoUum perenne, Dactylis glomerate, and spp. at 

Corstorphine, Edinburgh, by the Scottish Society for Research in Plant Breed- 
ing suggested that definite hereditary habitat types exi.st within the grass 
species. The habitat type appears to represent the genot 5 T)ical response of the 
si)ecies population to a definite habitat. Habitat types did not necessarily 
arise through chance isolation of variations or by a gradual change from one 
type to another without selection of individuals. The phenotypic uniformity 
and incomplete genotypic similarity in the coastal population of perennial 
ryegrass indicated that phenotyi)e selection and genotype selection have been 
in progress. The reaction of the plants to environment and the occurrence of 
prostrate forms in the several species is commented on. 

On a progressive variation with age of a simple Mendelian ratio in the 
cowpea, S, C, Harland, J. C. Haigh, and J. L. Lochrie ( Genet ira [The Hague], 
8 (1926), No. 5, pp. 501-512, fig. 1), — To see whether the segregation ratio varied 
with age of plant, studies were made on Ft families derived from two plants, 
in constitution XX and xx, respectively. The factor X in the cowpea manifests 
Itself by production of anthocyanin pigmentation in the leaf axil and at the 
junction of the pinnae with the petiole. The plant body is colorless in absence 
of this factor. 

The results showed that in Pa cultures from successive days of flowering 
an orderly variation occurs in the simple Mendelian 3 : 1 ratio, an excess of 
recess! ves in the first nine days being compensated for by an excess of domi- 
nants as the plants grow older. There is some indication also that as the 
plants are completing their first flowering period an excess of recesslves again 
occurs. 

The question of spring and winter types in wheat [trans. title], G, N 11 .S- 
son-Leissneb (Hereditas, 8 (1921), No. 3, pp. SSO-350). — Further observations 
are recorded on the material described earlier (E. S. R., 55, p. 127), siiecial 
reference being made to segregation for spring and winter habit 

Colour heredity in horses, H. B. Stirling (Scot. Jour. Agr., 8 (1925), No, 1, 
pp, 32-39, pis. 2).— An account is given of the inheritance of color In the horaea 
of a privately owned stud, all of which descended from a singje gray mare 
purchased in 1878. The mares were repeatedly mated to brown and black 
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Clydesd&le stallions. It Is shown that the colors segregated out in succeeding 
generations, but in no cases were grays produced except from a gray parent. 
There appeared to be no connection between gray and roan, as each seemed 
to be a distinct color. 

Inheritance of black in swine, B. L. Wakwick {Jour, Heredity, 17 (1926), 
No, 7, pp, 251-255, flffs. 2). — The 125 Fi progeny of matings between a Duroc- 
Jersey boar and Poland-China sows at the Wisconsin Exi)eriment Station 
were all black spotted with the l)ody color varying from almost white through 
sandy to red. Of the 138 Fa offspring produced, 107 had one or more black 
spots, while black was absent in 31. Further tests of Fi and Fa sows by back 
crossing them with the Diiroc-Jer«:ey boar also indicated that the presence or 
absence of black was due to the action of a single T)air of factors. The amount 
of black appeared to be goveriu'd by multiple factors. 

Inbreeding versus “ accumnlation of blood Defense of the genetical 
concept of inbreeding attacked by Baashuus-Jessen, H. J. Mullek (Jour, 
Heredity, 17 (1926), No. 7, pp. 2iO-2i2).—A critical review of tlie article by 
Baashuus-Jessen previously note<i (E. S. R., 55, p. 525), in which it is stated 
that the means suggested for measuring inbreeding is based merely on the 
accumulation of blood of a single parent. 

Age and quality of offspring: The effect of age of parents on the quality 
of offspring in cattle, A. C. (hiArnnuRi (Jour. Heredity, 17 (1926), No. 10, pp. 
368-870). — In studies at the animal breeding research department of the Uni- 
versity of Edinburgh, the fir^t five winners In the classes of over 20 of the 
Highland and Agricultural Society's shows were classified as to the age of the 
parents on a i>oint basis, and compared on the basis of the number of cows 
calving at each age as selected from volumes 58 to 70 of Coates* Herd Book. 
The author concludes from the study that though the number of points per cow 
shows a i)ossible slight hut irregular increase with the age of the dam, this 
can not he considered as significant, since cows are more likely to be kept to an 
advanced age in the herd when they have produced offspring above the average. 
The greatest number of prize winners were produced by sires which were 2 
years old when the winners were born, i>robably due to the practice of a 
majority of breeders of using young bulls. 

A contribution toward the analysis of the influence of the age of parents 
upon their offspring: The age of ewes and the rate of growth of their 
lambs [trans. title], H, Pbawocheisski and B. K^czkowski (Pam. Panst. Inst, 
Nauk, Gasp, Wiejsk. Pulatcach (M^m. hist. Natl. Polon, Peon. Rurale Pulaioy), 
7 (1926), A, pp. 139-157 figs. 2; Eng. ahs., pp. 156, 757).— Studies of the birth 
weights and growth of lambs produced by young ewes and old ewes, both of 
which were mated to the same ram, Indicated that the birth weight of the off- 
spring of young ewes was much less than that of older ones, and that the 
rate of growth of the lambs during suckling was also greater for the lambs pro- 
duced by the older group. As soon as the lambs began to consume pasture 
those produced by the younger ewes grew more rapidly and soon overlook the 
lambs produced by the older ewes. Several breeds of lambs were used in the 
study, Including Southdown, ^^winarka czarna, Swinarka biala, Podhalafiskl, 
and crossbreeds. 

Increased efficacy of snbeutaneons ivhen compared with intr a peritoneal 
administration of the ovarian hormone, H. M. Evans and (1. O. Burr (Amer. 
Jour, Physiol, 77 (1926), No. 3, pp. 518-521).— Tom made at the University of 
California have shown that the minimum dose of the ovarian hormone, necessary 
to cause the presence of comifled epithelial cells of the vaginal smear of spayed 
rats, was considerably less when the doses were divided into four parts and 
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administered on four snccessiva days than when the complete dose was glTen 
at one administration. Considerably less of the hormone was required to 
cause oestrus when administered subcutaneously than when administered 
intraperitoneally. 

The determination of sex, R. T. Hance (8oi, Mo., 24 (1927), No. 1, pp. 25- 
30, flg, i) — The physiological and physical hypotheses of sex determination are 
reviewed. The followers of the latter hypothesis believe that the chromosome 
complex is the cause and the physiological changes the effect, while the follow- 
ers of the former hypothesis hold the opposite view. The chromosome theory 
is considered by the author as better established than the physiological theory. 

FIELD CROPS 

The relations between crop yields and precipitation in the Great Plains 
area, E. G. Chilcott (U. S. Dept. Agr., Misc. Circ. 81 (1927), pp. 94, flgs. 67 ). — 
In an endeavor to determine their relations, crop yields and precipitation (also 
evaporation) data obtained during 20 years on 23 field stations in the Great 
Plains area under natural field conditions over a broad range of soils, climate, 
tillage, methods, and crop sequences and equivalent to 303 years of practical 
farming are made available, portrayed graphically, and discussed In detailed 
and summary form. The hazards, advantages, and prospects of agriculture in 
the region are briefly described. 

Although annual precipitation is a vital factor in determining crop yield, it 
appears to be seldom if ever tbe dominant factor. Not only the seasonal and 
monthly but also the daily distribution of the precipitation may be much more 
important than its annual magnitude. The limitation of crop yield is often 
due to the operation of one or more Inhibiting factors other than shortage of 
rainfall. 

Yields equivalent to 10 bu, or less per acre of wheat have occurred in 76 of 
218 crop years during which these investigations were made at 16 stations on 
the northern Great Plains. During 23 of the 75 years the annual precipitation 
was less than 12 in. During 52 of the 76 crop years the low yields were due 
to Inhibiting factors other than inadequate annual precipitation. Nevertheless, 
the composite crop yields averaged throughout the 218 crop years the equivalent 
of 16.1 bu. of wheat per acre. 

The mean annual precipitation of the Great Plains as represented by the 
23 dry-land field stations is suflicient to produce crops equivalent to those 
obtained at the 16 stations if the Inhibiting factors are no more potent than 
they have been during tbe period covered by these investigations. ‘‘With 
respect to climatic conditions, no extensive portion of the Great Plains as 
represented by these field stations is markedly superior or inferior to any 
other portion.” 

The effect of different climatic conditions on pure lines of oats and 
barley [trans. title], W. Christie and H. H, Gran (Eereditas, 8 (1926), No. 1-2, 
pp. 207-228, figs. 5). — The study reported on is concerned with the reactions of 
two lines of barley and seven of oats to culture under the varied environ- 
mental conditions of six localities in Norway, as shown by germination, pro- 
duction, length and diameter of culms, tillering, and ripening. 

Plant breeding, W. E. Bryan and E. H. Pbessucy (Arizona 8ta, Rpt. 1923, 
pp. J^3-407, figs. 2),— High uniformity was observed among first and second 
seed generation progenies from hairy Peruvian alfalfa (E. S. B., 5S, p. 7B4). 
Considerable difference existed between progenies in regard to hay value, some 
bdng fine stemmed and leafy and others having coarse stems with scant 
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foliage. There seemed to be a tendency to light seed production in the leafy 
progenies and to heavy seed production in the nonleafy progenies. 

Blooming and shedding studies revealed averages of 67 per cent of bedding 
In Acala cotton, 71 in Lone Star, and 80 per cent in Hartsville. Acala exhib- 
ited the widest range in shedding percentage. 

Milling and baking tests with several pedigreed wheats showed some of the 
Arizona flours to compare very favorably with Kansas patent flour in absorp- 
tion, loaf volume, bread color, and texture. 

[Agronomic work in Arizona, 1023], G. E. Thompson, R. S. Hawkins, 
and S. P. Clark {Arizona Sta. Rpt. 192$, pp, ^5 1-^63, 485-487, figs. 2). — Con- 
tinued experim(‘nts (E. S. R., 53, p. 733) reported on included variety tests 
with cotton, corn, wheat, barley, oats, grain sorghums, sorgo, sweet potatoes, 
and miscellaneous legumes and forage crops; fertilizer trials with cotton and 
wheat; a source of seed test with potatoes; and pruning and spacing tests 
with sweet jwtatoes. Outstanding results on the Prescott, Sulphur Spring 
Valley, Yuma, and Salt River farms are summarized. 

[Field crops experiments at the South Mississippi Substation], B. B. 
Perris and W. S. Anderson {Mississippi Sta. Bui, 238 {1926), pp. 3-6, 8-10, 11, 
12, 16, 17). — Continued investigations (E. S. R., 55, p. 228) reported on em- 
braced variety tests with corn ; fertilizer testa with corn, oats, sw^eet potatoes, 
and tobacco; trials of winter cover crops, lespedeza, and certified seed potatoes; 
and breeding work with sweet potatoes. Acre yields of seed cotton obtained 
after peas averaged 1,205 lbs., soy beans 1.125, velvet beans 1,170, corn 1.015, 
corn and peas 1,190, corn and soy beans 1,185, and corn and velvet beans 
1,195 lbs. Indiscriminate winter grazing of velvet beans seemed a probable 
cause of injury to land rather than velvet bean culture itself. 

[Field crops work at the Holly Springs, Miss., Substation], C. T. Ames 
{Mississippi iSta. BuL 239 {1926), pp. 28, figs. 9). — Continued exi)eriments 
(E. S. R., 53, p. 131) reported on embraced variety trials with cotton on hill 
and valley land, corn, and soy beans; fertilizer tests with cotton and com; 
spacing trials with cotton and sweet potatoes; and an Interplanting trial of 
com with velvet beans and soy beans. Methods for growing these crops, sorgo 
for silage, vetch, and lespedeza are outlined, and the advantages of dairying 
in the region are cited briefly. 

From 1921 to 1926, inclusive, Lone Star 65 and Delfos 6102 and 631 have been 
outstanding on both hill and valley land, although other sorts also had merit 
Spacing trials suggested from 2 to 3 stalks per foot in 3.5-ft rows oh valley 
land and 3 to 4 stalks per foot in 3-ft. rows on hill land. Fertilizer experiments 
have shown deficiency in phosphorus and nitrogen and perhaps to some extent 
potassium. From 400 to 600 lbs. per acre of an 8-4-4 fertilizer or of a mixture 
of acid phosphate 200 lbs., sodium nitrate lOOi^lbs., and potassium sulfate or 
chloride 26 lbs. or kninit 100 lbs. is advised for cotton. 

[Field crops experiments at the Raymond, Miss., Substation, 1026], 
H. F. Wallace {Mississippi Sta. Bui. 240 {1926), pp. 3-11). — Tests during sev- 
eral years (B. S. R., 56, p. 228) indicate Trice (Mississippi Station), Willis, 
Miller, D. & P. L. No. 4, Cleveland 64, and Acala cotton for hill land and 
Belfos 631 and 6102, Lone Star 66, Trice, and D. & P. L. No. 6 for valley 
land. From 600 to 600 lbs. per acre of 8-6-4 fertilizer is indicated, with 
modifications for certain conditions. Several nitrogen sources gave substantial 
Increases over no nitrogen. Spacing recommendations are 2 to 3 stalks per 
foot in 3.6-ft rows on valley land and 8 to 6 stalks per foot in bunches In 8-ft. 
rows on hill land. 

46479—27 4 
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Lagniia, selections of Cocke ana Whatley Prolific, and Mexican June led 
the com varieties over a period. Fertilizer trials suggested an acre appUca^ 
tlon of a mixture including acid phosphate 100 lbs., sodium nitrate 150 lbs., 
and kainit 50 lbs. Sodium nitrate and calcium nitrate led tlie nitrogen sources 
in increases. A variety test with soy beans is reported briefly. 

[Field crops investigations in Wisconsin, 1924 — 1926 ] {Wiscomin 8ta, 
Bui, 388 (1926), pp. 26-^9, il, 47-dO, 126, 127, figs, 6).— The continuation of 
earlier experiments (E. S. R., 53, p. 432) is rei>orted on. 

L. F. Graber observed that lack of snow and presence of ice sheets have 
been the most general causes of recent winterkilling of alfalfa. A thin straw 
mulch applied for winter protection has been found valuable for alfalfa cut 
late in the fall or seeded late in summer. Alfalfa appeared to be in no danger 
of smothering itself due to heavy fall growth. Blue grass and timothy in 
alfalfa cut twice a year, similarly to tlie alfalfa, made much better growth than 
when in alfalfa cut three times annually, although the percentage of grass was 
higher in the hay from the latter plats. Timothy and alfalfa yields were higher 
in all plats cut in the full bloom stage and only twice a year. Early and 
frequent cutting evidently reduced the vigor of alfalfa and of pasture and 
hay grasses as well. Recent trials showed that such cutting delays recovery 
of alfalfa, whereas even one late and mature cutting aids it greatly. 

Alfalfa has been seeded successfully just prior to the last cultivation of 
corn in southern Wisconsin. Alfalfa or sweet clover gave excellent results 
when seeded with oats and the oats pastured off by cows. Late summer seed- 
ings could not withstand unfavorable winters unless covered w-ith straw. 
Timothy and bluegrass grew better with alfalfa than w’hen seeded alone. 
Sweet clover seeded on bluegrass sod burned before the frost left the ground 
made a much better stand than on unburned sod. Its use to rejuvenate old 
bluegrass pasture is suggested. 

In tests with supplementary pastures and hay crops G. B. Mortimer found 
that Sudan grass seeded in May and June would give considerable grazing for 
dairy cows in the summer. Peas, 2.5 bu., and oats, 1.5 bu., gave the highest 
cured hay yields of their combinations, and Sudan grass and soy beans pro- 
duced their best results at respective rates of 10 lbs. and 1,5 bu. Soy beans 
sown alone for hay on weedy land required heavy seeding. 

The date of seeding influenced both root and top development of wheat and 
consequently had a bearing upon winterkilling, according to results of a study 
by G. Janssen. The most resistant plants were developed by seeding In the 
last half of September. It appeared that those plants which actively stored 
plant food well into the fall and lost reserve substances rather slowly during 
the rest of the period survived the winter best and resumed growth earlier in 
the spring. Late fall plantings suffered most from root fracturing and conse- 
quent drying out. Less winterkilling resulted on soil with a low moisture 
content High osmotic pressure in plants was correlated with hardiness in the 
3922-23 crop but had little or no relation the next year. Very little fluctuation 
was apparent in the total nitrogen In the wheat plant during the fall and 
winter dormant season. The soluble and protein nitrogen seemed to increase 
with a lowering of temperature. However, the protein nitrogen dropped rap- 
idly after the freezing point of the plant Hexose and hexosan (sugar) com- 
pounds did not appear to be the direct factors causing hardiness. The opti- 
mum seeding rates for oats and winter wheats are Indicated. 

In a 4-year test by H. W. Albertz little seemed to be gained by planting soy 
beans in com when soil and climatic conditions are optimum for corn. If 
eondltions favor soy beans but not com the combination outyields corn alona 
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When conditions favored corn the soy beans made an early rapid growth, but 
as soon as the com shaded them they tended to become slender and to lose 
their lower leaves in dry seasons. On fertile soil in warm summers with 
plentiful rainfall throughout the growing season the combination produces 
more silage but less cars. A. L. Stone reported that growing Wisconsin strains 
of corn such as Wisconsin Nos. 7, 8, 12, and 25 in States with a somewhat 
milder climate tends to distinctly prolong the maturing period such that the 
use of such corn for seed is not advised where ripe grain is desired. 

Brief accounts of the status of hemp and flax production in the State are 
presented by A. H. Wright. His tests showed that for the best combination of 
quality and yield in hemp, cutting can safely begin when the pollen is readily 
observable. Experiments on five marsh soil areas indicated that, regardless of 
the fertilizer application, hemp can not be satisfactorily grown on marshes 
until the excess of available nitrogen has been reduced. Marshes poor In 
available nitrogen have grown satisfactory hemp with commercial fertilizers, 
yields of to 1,800 lbs. per acre being obtained by the use of 400 lbs. of 
0-8-24 (N-P-K) fertilizer. It is believed, however, that most marsh soils 
will not produce a suitable quality of hemp fiber. Complete fertilizer, such as 
5-8-7 or 4-8-6, has been most satisfactory on the mineral soils growing hemp. 
Baniyard manure has given good results and can be supplemented by com- 
mercial fertilizers under certain conditions. 

Extensive studies (E, S. R., 55, p. 829) demonstrated that while flax can be 
grown with any small grain, wheat is most satisfactory and oats reasonably 
so, while barley usually matures too early for the flax. About equal quantities 
by weight of flax and wheat or oats give best results, whereas the flax-barley 
seed mixture should be about one- and two-thirds, respectively, by weight. On 
weed-free soil flax alone did better than a flax-cereal mixture, but with weedy 
land flax- wheat mixtures seemed to excel. Difficulty in separating the flax and 
grain after tlie grain is threshed is an important factor with oats and barley. 
Flax and small grains grown together yielded about the same as when the 
different crops were grown alone. Flax-oats and flax-barley mixtures were not 
satisfactory from the viewixiint of feeding. 

Mixtures of small grains, such as wheat and oals, barley and oats, or wheat, 
oats, and barley, again indicated distinct advantages over growing tlie grains 
separately. The cnq)s mixed gave higher yields than when grown alone in 
five years’ work, indicating that an increased relative yield of 15 to 20 per cent 
may he expected from the combinations. 

Neither a liquid herbicide nor a similar solution of sodium arsenite destroyed 
weeds satisfactorily in tests by Stone. 

A new root rot-resistant strain of tobacco, Havana 142, developed in coopera- 
tion with the U. S. Department of Agriculture, is indicated for old tobacco soils 
where root rot is generally present; the strain grows upright and has many 
leaves per plant. Fertilizer trials by J. Johnson suggest from 5(X) to 1,000 lbs. 
of a 2-12-4 formula with the potassium as sulfate. When applied in the row 
by a fertilizer attachment at planting, about 250 lbs. per acre should be used. 
The best systc^m for tobacco in Wisconsin seems to be to grow tobacco continu- 
ously on the same land after a satisfactory field has been found. 

Studies by F. V. Owen indicate that mottling in soy beans often may be caused 
by environmental conditions. Seed from mottling is ordinarily obtained 
when the plants are grown In thick stands in fertile soil. Different strains 
exhibited marked differences in their tendency toward mottling. ** The investi- 
gation shows that yellow and green beans have a factor for the production of 
pigment and that it Is only because of a restriction factor that we can ever 
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have pure yellaw or green soy beans, and while the presence of this restriction 
factor can sometimes be explained on a simple Mend<dian basis, in other cases It 
Is clearly evident that other genetic factors are also Involved.” 

[Inoculation of legumes in Wisconsin] (Wisconain 8ta, Bui, S88 (1926), 
pp, 8S-90, figs, 2), — Much work. along this line has been summarized (B. S. R., 

66, p. 626). 

In inoculation experiments by A. L. Whiting with canning beans appreciable 
increases resulted in the number of pods and in the nitrogen content of the 
soil. Nodules were abundant on all roots in sand, whereas practically none 
were found in silt during the growing season. The spread of bean diseases 
through wetting and mixing the seeds, as required by Inoculation, occurred only 
with some lots of seed of only one variety. Nodule production on the beans 
showed a relationship to the nitrate content but apparently none to variety, 
soil acidity, or soil type. Moisture conditions seemed to have greatly influenced 
the root development of beans as well as their growth. 

Red and alsike clovers made a decided resi)onse to inoculation In stands and 
growtli. Growth differences were also shown by Dalea alopeouroides. Bac- 
teria with free access to air grew much l)etter than those in stopi)ered bottles. 
Field observations revealed very serious injury to the seed and a reduction of 
nodule production on soy beans caused by the application of 200 and 400 lbs. of 
ammonium sulfate, potassium chloride, monocalcium phosi)hate, and calcium 
chloride, whereas calcium carbonate and tricalcium phosphate resulted in 
increased growth and abundant nodule production. 

A study of the root-nodule bacteria of Wood’s clover (Dalea alope- 
curoides), A. L. Whiting, E. B. Fked, and G. E. Helz (Soil ScL, 22 (1926), 
No, 6, pp, 467-^75, figs. S), — Experiments at the Wisconsin Experiment Station 
showed that Wood clover (D. alopeouroides) does not ix)ssess root nodule bac- 
teria in common with any other legume group. As a consequence it is grouped 
alone for inoculation purposes. The nitrogen content of this annual legume 
was found very high and to compare favorably with other legumes. The root 
nodule organism of Wood clover produces in milk a serum zone characteristic 
of the bacilli group. The organism is motile, and its flagella are peritrichous. 

Alfalfa investigation, T. A. Kiesselbach and A, Anderson (Nehrasica Sta. 
Beaearch Bui, 36 (1926), pp, 125, figs. 27), — ^The Investigations reported were 
made to determine the relation of variety, source of seed, and cultural practice 
to the yield and quality of alfalfa hay produced. Extensive reviews deal with 
other work on varieties and regional strains, maturity stages, and curing prac- 
tices, a total of 137 titles being cited. 

The merits of varieties and strains have been noted (E. S. R., 64, p. 32). 
Variation in flower color of the variegated sorts was the most obvious physical 
difference between varieties. Root and crown measurements of several sorts 
did not show differences enough for varietal classification. 

Variations between cuttings were more striking than varietal or strain differ- 
ences. The average yields of seven varieties declined from the first to fourth 
cuttings, and the leaf percentage and protein content increased from the first 
to third and stem diameter and plant height decreased. Tillage of established 
stand.s of alfalfa with different types of harrows did not increase yields, and 
the most intensive treatment caused some reduction. During 5 years there was 
a 30 per cent reduction In the stand on untllled plats and 43 per cent on plats 
disked and spring-tooth harrowed. No relation was apparent between tillage 
and plant development as measured by root diameter. 

During 4 years alfalfa harvested at the prebloom, initial bloom, one-tenth 
bloom, half-bloom, full-bloom, seed, and new growth stages yielded 3, 8»63» 
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8.85, 3.42, 3.19, 2.82, and 8.51 tons per acre, respectively, and the proportion 
leaves at harvest was 57.3, 56.6, 56.8, 53.2, 49.4, 33.3, and 52.8 per cent. Meas- 
urable seed production from seed plats occurred In only one year. Harvesting 
alfalfa in relatively immature stages tended to thin the stand and retard root 
development The protein and ash content of the hay gradually decreased from 
the prebloom stage to the full-bloom stage, and crude fiber increased. The slight 
variation in N-free extract and fat does not appear associated with maturity. 
The steins of alfalfa hay harvested at six (omitting the seed stage) stages con- 
tained 75, 43, 249, 91, and 46 per cent as much ash, protein, crude fiber, 
N-free extract, and fat, respectively, as the leaves. The stem: leaf ratio in 
protein content remained practically constant regardless of maturity. Of the 
total protein in the hay, that in the leaves ranged from 75 per cent in the least 
mature to 70 in the ripest stages. The first, second, and third cuttings of the 
six maturity stages consisted of 48.7, 56.4, and 68.1 per cent of leaves and of 
18.96, 19.83, ahd 20.03 per cent of protein. Considering acre yield of hay and 
feed constituents, hay quality, and permanency of stand, harvesting alfalfa at 
about the new growth stage should probably prove most desirable. With 
normal blooming conditions, thi.s usually falls between the tenth and half-bloom 
stages. 

Gypsum, sulfur, lime and sulfur, or lime applied as toiHiressing to estab- 
lished alfalfa failed to increase the yield, while manure applied every 4 years 
produced 13 per cent Increase. Alfalfa and timothy seeded in combination 
did not materially outyield alfalfa alone. Seeding experiments indicated 
that seeding practices should be adapted to local conditions. Inoculation 
appeared seldom necessary in Nebraska, but it is recommended where repeateil 
failures to obtain stands have been exi>erienced. The maintenance of alfalfa 
stands and the behavior and subsequent effects of the crop in rotations are 
discussed briefly. 

Curing studies demonstrated that windrowing and cocking relatively green 
alfalfa hay materially extended the curing period as compared with swath 
curing. Prolonged swath curing resulted in undue loss of leaves and bleach- 
ing. Judicious partial swath curing to hasten the rate of drying followed by 
wlndrowing before the leaves shatter appeared to be the best farm practice 
for the region. The normal transpiratory function of the leaves of cut alfalfa 
was found to he a negligible factor in the curing pnxjess. Normal hay with 
leaves dried somewhat faster than the bare stems, but when the curing of 
the stems and leaves were averaged the rates were similar. A close relation 
was observtKi between weather conditions and curing rate. Drying of external 
moisture has a similar relation to weather conditions and method of curing as 
that of internal moisture but usually takes place more rapidly. 

Differences in resistance to low temperatures shown by clover varietieSf 
G. Steiwbaueb {Plant Physiol., 1 (1926), No. S, pp. 281-286, figs. 2). — Investi- 
gation at the Minnesota Experiment Station demonstrated that the viability of 
red clover seeds with a moisture content of less than 15 per cent of the dry 
weight is not affected by temperatures as low as —48° C. (—64.4° F.) for 
short periods, whereas In seeds with high moisture content germination is greatly 
impaired by low temperatures, declining very rapidly in seeds containing above 
25 to 30 per cent of moisture. Plants of the same clover variety varied with 
age In respect to killing temperatures, susceptibility to Injury being most pro- 
nounced when about 3 weeks old or at the time of the formation of the first 
pair of permanent leaves. Considerable difference among varieties was 
observed In ability to withstand low temperature. European or southern 
varieties generally proved less resistant than those grown in northern areas 
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of the United States, this variation existing both In seedlings and mature 
plants. 

The immediate effect of gametic relationship and of parental type upon 
the kernel weight of corn, T. A. Kiesselbach {Nebraska 8ta. Research Bui 
3S (1926) t pp, 69, figs, 5). — Elaborate Investigations to determine the relation 
of the kernel weight of corn to the source of pollen with which it was 
fertilized involved in various aspects commercial varieties, strains inbred to 
different degrees or selected for certain purposes, and seasonal, kernel, and 
endosperm types. The relative moisture contents of pure and hybrid kernels, 
sources of exx)erimental error in tests, the effect of crossing upon the endo- 
sperm character, and the color of various corn types were also dealt with. 
See earlier work along the same line (E. S. R., 52, p. 336). 

Consideration of the extensive data suggested that in general practical 
advantages are not to be expected from annually mixing seed of commercial 
varieties of corn. The effect of cross-pollination occurring in comparative 
yield tests of commercial varieties similar in endosi>erm type does not seem 
to be of sufficient magnitude to be a serious disturbing element in arriving 
at correct conclusions. 

The kernel weight increases of sweet varieties when fertilized by starchy 
types and of inbred strains and hybrids between two pure lines when 
fertilized by foreign pollen are large enoiigh to suggest that the acre yields 
may be affected thereby. In this event such yields may not accurately repre- 
sent their productivity in comparison with other corn. Serious yield effects 
due to source of pollen under field conditions seem unlikely with double 
crosses and synthetic varieties because of their more complex constitution. 

Cotton fertilizers and varieties, J. P. O’Kelly, C. B. Anders, and W. W. 
Hull {Mississippi Sta, Bui. HI {1926), pp. 12, fig 1). — Additional fertilizer 
investigations with cotton led to conclusions in harmony with those noted 
earlier (B. S. R., 55, p. 33). Cook, Cleveland strains, and Half-and-Half made 
highest average yields, and Delfos, Cleveland 54, Trice, and Miller were fore- 
most In acre value during the period 1922-1926. D. & P, L. No. 6, Deltatype 
Webber, Delfos selections, and Trice were high as to acre value among the 
standard varieties compared in 1926. Watson, Super Seven, Lightning Express, 
and Dixie Triumph led in acre value in the wilt-resistance test. 

Studies on Festuca ovina. — ^1, Normal, sexual, and partially and wholly 
viviparous types of northern origin [trans. title], G. Turesson {Her edit as, 
8 {1926), No. 1-2, pp. 161-206, figs. U; Eng. ahs., pp. 200-205) .—The extensive 
studies reported on were concerned with sexual and partial and wholly vivip- 
arous types of F. ovina eu-ovina vulgaris, collected in their natural habitats 
in Scandinavia, the Faroes, and Scotland, and grown in comparative cultures 
to determine the nature of different characteristics (whether modificatory or 
genetic) and to ascertain how climatic and edaphic factors control the comjXH 
sitlon of the population in various natural habitats. 

[Peanut production in Gambia], A. J. Brooks {Gambia Dept. Agr. Ann, 
Rpt. 1925, pp. lS-21, 22-25, 29S3, 47-52, pi. i).— Fertilizer and variety trials 
with peanuts and analyses of varieties are reported, and the status of the 
Industry in the colony is reviewed, with an account of marketing practices. 

Studies of self-fertilization in rye, H. E. Beewbakeb (Minnesota 8ia. Tech. 
Bui 40 (1926), pp. 40, figs. 161).— Oontinuous selection of single plants of Minne- 
sota No. 2 rye with distance Isolation of the progeny lines for 10 years resulted 
in several lines highly pure for grain color and relatively so for certain other 
characters. The presence of many seedling and plant abnormalities charac- 
terized certain of these strains. Inheritance studies of yellow-green stripe, 
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golden-green blend, and vlrescent white, abnormal tH»es recognizable in 
seedling or plant stages, as well as a brittle plant character (E. B. B., 51, 
p. 848) Indicate each to be a simple recessive to the normal condition. A 
number of individuals in the selfed strains as well as in the Minnesota No. 2 
variety appeared highly resistant to Puecinia Qraminis aecaUs, 

No consistent difference was apparent in degree of seed setting as a result 
of fertilization within a single floret or between two florets on the same head. 
The characters, high and low self-fertility, appeared to be heritable. Ability 
to set seed under controlled conditions was evidently Influenced considerably 
by seasonal conditions. The approach toward homozygosity in the selfed 
strains was generally accompanied by marked reduction in vigor, considerable 
shriveling, and lack of plumpness in the grain, and some reduction in plant 
height. While in general there was a reduction in vigor and yield, certain 
strains appeared to be promising In comparison with Minnesota No. 2 rye. 

The behavior of the P. O. J. 234 cane In Tucuman and elsewhere, 
W. E. Cross {Planter and Sugar Manfr., 77 (1926), No. 18, pp. 350, 351).— V. O. 
J. 234 has surpas.sed native sugar canes in Tucumrin under mosaic conditions, 
although apparently it did not equal P. O. J. 86 and 213. In Spain P. O. J, 
234 is considered sufierior to native cane and the two other Java canes. The 
author feels that P. O. J. 234 in Louisiana might give results similar to those 
in TucumAn. 

Story of sugar in Hawaii (Honolulu: Hawaiian Sugar Planters* Assoc., 1926, 
pp. 96, pis. 3). — Tlds book gives information on the history and development of 
the sugar industry in Hawaii, outlines the principal factors Involved in the 
I)roduction of c*ane sugar in the Territory, and indicates the commercial status 
of Hawaiian and other American sugar. 

Tobacco: Its cultivation and preparation, G. Corbett (Mauritius Dept. 
Agr., Ocn. Ser. Bui. 33 (1926), Eng. ed., pp. 30, pis. 9). — Information concerning 
the production of dark and bright cured leaf is presented for Mauritius, based 
extensively on practice in southern Africa. Insect pests are descrilmd by W. H. 
Edwards and diseases by E. P. S. Shepherd. 

Wheat experiments at the Northern Montana Branch Station, G. W. 
Morgan and M. A. Beix (Montana Sta. Bui. 197 (1926), pp. 48, figs. 14). — Ex- 
periments with spring and winter wheat during the period 1917-1925, inclusive, 
dealt with the effects of methods of prejmring the seed bed and of the preceding 
crops on the yield and variety trials, all on dry land. The quality of wheat In 
Montana and soil and climatic conditions in the locality are discussed in some 
detail. Information on experimental methods, tillage operations, milling and 
baking trials, the yields of wheat in rotations, and wheat varieties are appended. 

Climatic conditions in northern Montana are described as semiarid, with the 
heaviest precipitation in summer. The total amount and distribution of rain- 
fall in June and July have an important relation to the wheat yield, as also 
have temperature and wind. Six seasons during 9 years of experimental work 
were considered unfavorable and three as average or above. 

Spring wheat made its highest average yield, 13.4 bu., on fallow (B. S. R., 
62, p, 627), exceeding those on disked corn ground, spring plowing, and fall 
plowing in 6 of 9 years. The yield after continuous cropping was 7.1 bu. and 
on disked ground 10.7 bu. Yields on disked corn ground m manured rotations 
slightly exceeded those in similar but unmanured rotations. Spring plowing for 
spring wheat (average 10.6 bu.) suri>assed fall plowing (average 9 bu.) In 6 
of 9 years. 

Spring wheat immediately after sunflowers yielded much less than after com, 
whereas yields the second year after these crops were about the same. Cereals 
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md mixtures grown tor hay were not desirable snbstltntes tor tallow» 

wheat yields on disking after such crops resembling those obtained by omitinu* 
ous cropping. Eussian thistles, the worst weed pests in spring wheat, were 
usually thicker on early than on later seeding. However, delaying seeding for a 
week or 10 days after preparing the seed bed and immediately preceding the 
drill with a light, thorough cultivation controlled Eussian thistle growth and 
increased yields. 

Marquis and Supreme, outstanding among the hard red spring varieties, are 
recommended for general production. Peliss led the durums and Baart the 
white wheats. 

Winter wheat gave unsatisfactory results chiefly because of severe winter- 
killing followed by excessive weediness. Winter wheat on fallow plowed in 
May yielded much higher than that on fallow plowed in July. Manure applied 
before plowing for fallow slightly decreased the yields. Yields on fallow plowed 
8 in. deep surpassed those on shallower or deeper plowing. Compared with 
ordinary fallow a decrease in the winter wheat yields followed crops of rye, 
peas, and sweet clover turned under for green manure. 

Results of seed tests for 1926, M. G. Eastman (New Uampshire Sta. Bui. 
B26 (192G)t pp. 18). — The percentage germination and purity are tabulated for 
369 official samples of agricultural seed collected in New Hampshire and tested 
during the year ended June 30, 1926. 

[Report of Canadian Seed Growers’ Association, 1924r-25] (Canad. 
Seed Growers* Assoc. Ann. Rpt. 1924-25, pp. 82, pi. 1, figs. 7). — The annual meet- 
ing held at Edmonton, Alta., in June, 1925, is reported, and the activities of the 
association and Its branches during the period of March, 1924, to March, 1925, 
are reviewed. 

HOETICTJLTXJBE 

[Horttcultural investigations at the Arizona Station], F. J. CaiDEa and 
D, W. Albert (Arizona Sta. Rpt. 1923 pp. ^77-^85, figs. ^). — ^The usual annual 
report (B. S. E., 53, p. 740), 

Work In date propagation recently noted in bulletin form (E. S. R., 56, p. 
289) is again discussed. Among promising date varieties are Saidy, Iteema, 
Hayanay, Tadala, and Maktum. Saidy Is believed especially well suited to the 
foothill and mesa districts of southern Arizona, where the ripening season Is 
long and humidity low. The Tadala was found one of the few early varieties 
not Injured by humid weather. 

Notes made in a young citrus orchard established at Yuma in 1920 showed 
some fruiting in Marsh Seedless grapefruit and Washington navel orange. 
Ammonium sulfate applied at the rate of 4 lbs. per tree per year in four divi- 
sional doses resulted in darker foliage and more vigorous growth. Legume 
cover crops used at Yuma required seed inoculation to succeed. 

A study of the distribution of the roots of citrus trees growing in a sandy 
soil at Yuma showed in the case of 3«, 6-, and 26-year-Qld trees 41.42, 44.55, and 
3.02 per cent of roots in the upper foot and 14.68, 39.27, and 24.17 per cent, 
respectively, in the second foot. In the case of the 26-year-old tree 0.05 per cent 
of the roots occurred in the ninth foot. Similar observations upon a 26-year 
tree growing in a sandy loam underlaid with tenacious subsoil in the Salt River 
Valley gave 17,09, 47.89, 24.8, 10, and 0.24 per cent of the roots in the first to 
fifth feet, respectively, and none at greater depths. Soil moisture determina- 
tions made in cooperation with the argricultural chemistry section showed fol- 
lowing irrigation a decided loss in the first 8 ft of soil. The wilting point was 
reached in about 12 days in the upper foot, suggesting the advisability of tm- 
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quant Irrigations. The ball of earth about the roots of newly set trees dried 
more rapidly than did the surrounding soil 

Athel trees planted as windbreaks about citrus orchards at Yuma continued 
to send roots into the citrus orchard despite a 5*ft. open trench. Bud selection 
studies In the Salt River Valley revealed several promising strains of Washing- 
ton navel orange. Studies pursued for 3 years with the olive showed no effect 
of pruning upon fruit size. Among vinifera grapes tested the Malaga and 
Sultanlna appeared especially adapted to southern Arizona. Other promising 
varieties included Black Muscat and Almeria. 

A comparison of long, short, and intermediate types of pruning upon decidu- 
ous fruit trees showed the intermediate to be most satisfactory, giving size and 
quantity. 

Pecan trees failed to thrive on shallow soils underlaid with hardpan or on 
those strong in alkali. Difficulty in transplanting pecans was overcome by 
severe top pruning at the time of planting and shading during the first season. 
Success, Schley, and Delmas appeared to be promising varieties. At Presc*©^ 
Dry Farm apples, pears, peaches, plums, cherries, grapes, and currants pro- 
duced fair crops despite a very low rainfall, averaging 15.42 in. per year. 
Small fruits in the Qreaterville district thrived once the plants were estab- 
lished, even though the rainfall amounted to only 16 in. 

At Yuma acid phosphate was found to have a remarkable effect in hastening 
the maturity and increasing the compactness and size of lettuce. Potash and 
sulfur and various forms of nitrogen u.sed singly had no appreciable effect, but 
a combination of blood meal and acid phosphate gave excellent results. 

Report of horticultural work at the South Mississippi Experiment Sta- 
tion for 1026, E. B. Febris and W. S. Anderson {MiHsmippi Sta, Bui, 238 
(1926), pp, 11, 12-16, 17, IH). — A test of some 500 selections of wild blueberries 
collected in Florida showed a few types sufficiently promising to warrant 
propagation. In a fertilizer test with tomatoes the largest yield increase and 
the greatest net profit per acre w^ere obtained with a mixture of 450 lbs. of 
nitrate of soda, 675 lbs. of acid phosphate, and 150 lbs, of sulfate of potash, a 
formula practically the same as the most successful of the preceding year 
(B. S. R., 55, p. 235), Data are presented upon the results of variety tests 
with peaches, plums, almonds, apples, pe(^ans, persimmons, figs, grapes, straw- 
berries, and other fruits. A comparison of dust and spray for the control of 
insect and fungus pests of the peach gave Inconclusive results, both materials 
yielding clean, attractive fruit. On grapes spray gave somewhat better con- 
trol of leaf diseases. Vinifora grapes on native roots proved a decided failure, 
and attempts to propagate Fiirus calleryafm stocks met with completely negative 
results. 

[Horticultural investigations at the Wisconsin Station] (Wisconsin Sta, 
But, 388 (1926), pp. 45-47, 75). — In the same manner as the preceding 

(B. S. R., 53, p. 438), this report discusses progress in various horticultural 
lines. 

Breeding work with canning iK>as conducted by B. J. Delwiche and E. Renard 
recently presented in bulletin form (E. S. R., 56, p. 236) Is again discussed. 
At the Marshfield Substation it was found that on soils of the prevailing 
type at least 3 to 5 years should elapse between pea crops. At the Spooner 
Substation the Scotch and Golden Vine varieties yielded 28 bu. of seed per 
acre. Inupurities in pea stocks arose from natural crossing and less fre- 
quently from mutations. Persistent removal of these odd plants Is deemed 
essential to the maintenance of satisfactory seed stocks. 
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Pollination studies conducted by R. H. Roberts at Sturgeon Bay ujjon certain 
cherry trees which had failed to yield despite abundant blooming showed 
these to be self -sterile and also intersterile with several varieties. However, 
when pollinated with Early Morello, Governor Wood, Elton, and an unknown 
sort, excellent sets of fruit were obtained. Studies of the effect of pruning 
and of shortening the period of daylight upon blossom bud formation in nitrated 
and nonnitrated apple trees failed to show any specific influence of either 
treatment upon the composition or performance of the trees. Pruned trees 
without nitrogen fertilizer tended to be fruitful, while those with an excess 
of nitrogen tended to be unfruitful. Trees given a short period of daylight 
tended to be fruitful without nitrogen and unfruitful with nitrogen. In the 
case of normal daylight trees nitrogen promoted fruitfulness. Thinning the 
fruits of Wealthy and Duchess resulted in improved grades and larger yields. 

Roberts, reporting upon grafting studies, states that the top bud usually 
makes the best growth, that the callus union takes place along the matched 
tongues of the graft, and that the rapid rise of sap is in a vertical line. 

Three new yellows-resistant tyi>es of cabbage develoix'd by J. C. Walker are 
described. These are named All Head Select, Marion Market, and Globe. 

[Vegetable studies at the Raymond, MLiss., Substation], H. F. Wallace 
(Mississippi Sta. Bui. (1920), pp. 11-14)- — As usual (E. S. R., 55, p. 236) 
the tomato because of its commercial imi>ortance received the greatest consid- 
eration. The Gulf States Market was the highest yielding variety of eight 
tested, but the fruits were rather small. The wilt-resistant varieties, Norton, 
Marvel, and Marglobo, proved valuable on infected soil. Of several fertilizer 
treatments compared for tomatoes, the greatest net profit per acre was ob- 
tained from a 2,000-lb. application of 3-8-3 (N-P-K) mixture. No significant 
differences in yield or earliness were obtained with mixed fertilizers, the 
nitrogen of which was derived from different sources. Potash added in varying 
amounts to mixed fertilizers gave no definite results but on account of the 
effect uiK)n the plant is deemed an essential ingredient. Work with garden * 
peas and beans suggested the desirability of a 3-10-3 (N-P-K) mixture with 
the nitrogen derived from ammonium sulfate. 

Sunshine sweet corn, A. F. Yeager (North Dalcota 81a. Bui. 205 (1927), pp. 
8, figs. 4)- — A brief discussion of the parentage, methods employed In the 
development, and the important characteristics of the Sunshine variety of 
sweet corn produced by the station. 

The home frnit garden on the northern Great Plains, W. P. Baird (TJ. S. 
Dept. Agr., Farmers' Bui. 1522 (1927), pp. JI-\'49, figs. 30). — Emphasizing the 
fact that cold and drought greatly handicap fruit production on the northern 
Great Plains, the author presents helpful information discussing such polnte 
as climate, selection of site, protection from wind, planting, culture, spi’aying, 
pruning, and planning the home fruit garden. Particular attention is paid to 
the species and varieties which have proved suitable to the region. 

The propagation of fruit tree stocks by stem c^jittings.— I, Observations 
on the factors governing the rooting of hard-wood cuttings, R. C. Knioht 
(Jour. Pomol. and Hort. 8ci., 5 (1926), No. 4f PP- 248-266). — In trials With 
various hardwood cuttings no direct asso<dation was found between callus 
formation and root production. Callusing was apparently favored by high 
water content of the soil and rooting by a medium water content which favored 
adequate aeration. The formation of callus and of roots are considered dis- 
tinct processes, having no consequential relation to each other, and callusing is 
deemed no assurance of rooting. The immersion of cuttings prior to planting 
in solutions of potassium permanganate, boric acid, and phenol gave no con- 
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sistent results. Potasdum nitrate, on the other hand, definitely reduced rooting 
in the Brompton i>lum. Sugar solutions in favorable concentration benefited 
rooting In certain varieties. 

Propagation of apple trees on their own roots, F. S, LagabsH: (Delaware 
Sta, Bui, 147 (1926), p. 28). — The third sentence in the final paragraph of a 
previous abstract (E. S. II., 66, p. 341) reading “3-in. scions were slightly 
better than those 2 in. in length ” should read “ Stay man scion wood 3 ft. in. 
length gave a slight increase in stand over 2-ft. lengths.” 

Normal variation in the chemical composition of fruit spurs and the 
relation of composition to fruit bud formation, O. P. Hauley (Amer. Soc. 
Ilort. Sci. Proc., 22 (1925), pp. 134-146, fig. 1). — Analyses at the University of 
Maryland of Stayman Winesap spurs showed a much higher variability in the 
chemical content in sami>les of variable lengths and age than in uniform 
samples. Old growths were more variable than new growths, indicating the 
desirability of restricting tlie samples to the new growth. At the time of 
flower-bud differentiation nonbearing spurs averaged 31.1 sq. in. of leaf area 
ns comi>arcd with 10.13 for Iwaring spurs. At the same time the bearing spurs 
averaged more leaves, due to many small leaflets on the cluster base. The opti- 
mum spur length for Stayman Wine.sap in respect to number of blossom buds was 
26 mm. (1 in.) . Seasonal changes in spur composition were not as clearly defined 
in old as in new growth. High sugar and .starch contemt in new spur growth 
at differtmtiation time sinrgtjsts the imiK)rtance of these substances at this stage. 
A correlation was noted betwtHm leaf area, starch content, and flower-bud 
formation. A decrease in December of iK)l.vsaccliarides and an increase in 
free reducing substances and total sugar.s indicated a hydrolysis of acid 
hydrolyzable materials related itossibly to low tempo nitu res. A high i)er- 
centage of nitrogen was present in new gr(»wths of bearing spurs following 
fruit setting. Dry matter contt*nt of spurs increased uiiifonnly as the season 
advanced. At the time of fruit-hud differentiation nonbearing spurs were 
relatively high and Inaariiig spurs relatively low in starch as compared to 
nitrogen. 

Some studies on the fruiting habit of the York Imperial apple, M, J. 

Dobsky (Amer. Soc. Ilort. Sci, Proc., 22 (1925), pp. 172-189). — Studies by the 
West Virginia Experiment Station upon York Imperial trees in three commer- 
cial orchards in different conditions of vigor and productivity indicate that 
in old, uupruned troths, or those making slow growth, there is a marked tend- 
ency to develop too many growing points, which gradually become fruiting 
spurs and ultimately result in the production of many small fruits. Complete 
alternation of bearing was associated with an overabundance of short spur 
growths. Nitrate of soda without pruning stimulated growth, bloom, and set 
in the shorter growths. It is believed that a well-distributed pruning, accom- 
panied or not by an application of nitrate of soda, will induce an improvement 
in the size of fruit which can not be obtained by nitrates alone. Detailed 
pruning alone resulted in a growth response on unproductive 26-year-old trees 
equivalent to a 3-lb. nitrate treatment. In certain trees large limbs were ob- 
served to act independently, becoming in a measure separate entitles. Little 
evidence was obtained to indicate that alternate fruiting habit in York Imperial 
can be overcome. 

The relation of growth to fruitfulness in some varieties of apple, M. J. 
Dobsey and H. E. Knowt.ton (Amer, Soc. Hort. Sci. Proc., 22 (1925), pp. 161- 
172, figs. 5). — Records taken by the West Virginia Experiment Station upon 
the growth of Grimes, Rome Beauty, Ben Davis, and York Imperial apple 
.trees Included In fertilizer experiments show that Ben Davis and Rome Beauty, 
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because of their terminal bearing habit reach their maximum fruitfulness on 
much longer twigs than do Grimes and York ImperiaL Nitrate of soda applica- 
tions to Rome Beauty trees increased the percentage of blossoms on shorter 
length classes, bijt not on classes over 6 in. A study of the relation of the 
length of the preceding season’s growth to the set of fruit showed in Rome 
Beauty and Ben Davis higher percentages of set associated with longer growth, 
and, though less clearly defined, the same tendency was observed in York 
Imperial and Grimes. Nitrate applications modified the length distribution 
of Rome Beauty spurs, reducing by one-half those in the Ya in. class. Per- 
centages of spurs In the longer growth classes which both bloomed and set 
were markedly incTease<i by nitrate applications. The percentages of set fol- 
lowed in a general way those of bloom. 

Temperature and respiratory enzymes of apples, B. D. Drain (Bot, Qaz.f 
82 (1926) f 'No. 2, pp. 188-194, ph 1). — Determinations made at the University of 
Chicago of the respiration rate at 0 and 25° C. (32 and 77° P.) for Maiden 
Blush, Oldenburg, and AVinesap apples showed that varieties vary greatly in 
respiration rate and response to temperature. The rate for Oldenburg varietl 
but little with temperature changes, while that for Maiden Blush was greatly 
slowed down at 0°. Catalase activity, as indicated by the hydrogen peroxide 
test, was considerably lower in Oldenburg than in Winesap. Catalase was 
particularly active in the periphery of the fruits. Oxidase determinations 
showed a decreased activity when the fruit was hard ripe. In the fruit of 
many varieties oxidase activity tended to be localized near the core, while in 
others the zone of greatest activity was in the periphery. That the localiza- 
tion of oxidase activity may be due to gaseous exchange was indicated in a 
long-continued negative activity in the core region with fruits in which the 
calyx tube was sealed at the hard ripe stage. Determinations of iron In Wine- 
sap apples showed the greatest concentration in the periphery, i. e., in the same 
general region as that of catalase activity. 

Responses of the sour cherry to fertilizers and to pruning in the Hud- 
son River Valley, H. B. Tukey (New York State Sta. Bui. 541 (1921), pp. 26, 
pis. 5, figs. 2). — I*ointing out the growth and fruiting characteristics in the 
Early Richmond, Montmorency, and English Morello cherries and the high cor- 
relation between vigorous annual growth and productivity, the author discusses 
the results of fertilizer and pruning studies with these cherries. 

Of various fertilizer combinations applied, only those containing nitrogen had 
any material effect upon the growth of new wood. None of the materials had 
any effect on yield the first season. Duplications of the applications in the 
spring of the second season resulted in material yield increases on the nitrogen 
plats, increases which were even greater the third season. Apparently the first 
season applications increased shoot growth, some of the longer ones fruiting 
In the second season and some bearing spurs which in the third year contributed 
to production. Measurements of trunk diameter from year to year showed a 
distinct correlation between yield and girth increase, which was most pro- 
nounced on the nitrogen trees. The leaves of the nitrogen trees were con- 
spicuously larger, but the maturity of fruit was delayed as much as 10 days. 

A comparison of no treatment, pruning, and pruning plus nitrogen showed 
that severe pruning checks growth significantly, but when supplemented with 
nitrogen the pruned trees recovered quickly, soon surpassing the control trees 
in yield. Apparently all three varieties responded In much the same manner to 
pruning and nitrogen fertilization. 

Raspberry breeding experiments: Hybrids and back crosses between red 
and black varieties, G. M. Daroow (Jour. Hereiity, 17 (1926), No, 9, pp. 8S8-- 
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Si8t fi0s, 6 ), — Pointing out that practically all the newer varieties of raspberries 
are being produced by systematic breeding rather than chance selection, the 
author discusses the work at the U. S. D. A. Horticultural Field Station, Glen 
Dale, Md* 

In crossing red and black raspberries no hybrids were obtained when the red 
was used as ovule parent. Hybrids between Winfield (black) and Golden 
Queen yielded purple fruit practically indistinguishable from that produced by 
the progeny of Winfield X Cutbbert Marked differences were noted in the 
fertility of the progeny of different crosses. Progeny of Winfield crossed with 
Golden Queen, Cutbbert, and Marlboro were mostly sterile, while Winfield X 
Newman and Farmer X Latham gave a high proiwrtion of fertile seedlings. 
Crosses of purifies with reds yielded promising seedlings, some of which bore 
firmer fruits than that of either parent or of any known raspberry. Further- 
more, tliese back-cross progeny covered a greater range in rii>ening season than 
their parents, some maturing later than any known variety. 

Banana culture in Hawaii, W. T. Pope {Hawaii f^ta. Bui. 55 (1926), pp, 48, 
pis. 17). — This pai)er, clevoted principally to the description of varieties, dis- 
{*uss(‘s the iiistory and distribution, botanical characters of the plant, flowers, 
and fruit, eompositlon and foo<l value, methods of propagation, cultural require- 
iiieiits, harvesting and shipping, and the control of ix^sts. 

The Regal lily, D. Griitithb (U 8. Dept. Apr. Bui. 1 i59 (1926), pp. 19, 
pis. 4)- — The Regal lily, a comparatively recent introduction from north-central 
(diina, has been found to lend itself readily to propagation from seed, wdiich 
may be sown eitlier in the greenhouse or outdoors. Except for a susceptibility 
of uvw growth to late spring frosts, this lily has proved i)orfectly hardy and 
holds great promise as an outdoor as well as a forcing plant. Stem bulblet for- 
mation may be induced by subjecting the bull) to unfavorable cultural condi- 
tions, which apparently arrest normal development. The various practices 
involved in the propagation, culture, handling, and forcing of bulbs are discussed 
in detail, together with notes on habits of growth, resistance to i>ests, etc. 

American bulbs under glass, D. Griffiths (U, S. Dept. Apr. Bui. 1462 
(1926), pp. 23, pis. 11, ftp. 1). — Observations uixm the behavior in a forcing 
house of a large variety of American-grown bulbs, tulip, narcissus, lily, etc., 
IndlcaR^ that very satisfactory results may be obtained with such stocks if 
properly grown and liandled. Uniformity and constancy in behavior such as 
characterizes ImiKirted stocks can not be expected in the general run of home- 
grown material but may lie secured if the stock is grown in a single location 
with exacting care. Tlie cutting of the flowers apparently reduced the itorcing 
value of tulips. The size of the bulb was found to be an important consid- 
CTatlon, and large size may be secured by allowing sufficient space per bulb 
and in retention of large sized bulbs among those saved as parent stock. 

It was found that bulbs are very easily injured in storage and in transit 
i)y overheating and rough handling, and that such treatment is the source 
of much of the disease manifested in native material. Suggestions are given 
as to the better practices in culture and in storage. Broken-flowered mutants 
friHpiently occurring In tulips are believed due to a virus disease, and if these 
offtyi>es are grown at all it is advised that they should be isolated from 
normal stock. 

House plants, A. Laurie ('Michigan 8ta. Circ. 99 (1926), pp. 18, figs. 16 ). — 
General information is presented uix)n the light, moisture, air, and soil require- 
ments of various house ifiants, together with instructions for controlling pests. 
Suggestions are given uiwn the preparation and arrangement of window boxes 
and banging baskets, wdth lists of plants adapted for these special uses. 
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A study of the vegetation of northeastern Arizona* H. 0. Hanson 
Univ. Studies, 24 (1924), No. S-4, pp. 94, pi 1, figs. 55).— Studies of the forest 
and ground cover in the vicinity of the San Francisco Mountain in north- 
eastern Arizona showed six rather distinct plant formations, namely, Alpine 
meadow, subalpine, montane, woodland, grassland, and sagebrush. The plant 
species occurring in four of these vegotational types are carefully enumerated, 
and the underlying causal differencies such as elevation, temperature, soil, 
rainfall, and wind exposure are discussed. 

Hoot studies with the Scotch and Austrian pines [trans. title], E. Hes- 
SELiNK (Meded. Bijksboschhouwproefsta. [Wageningen], 2 (1926), No. 3, pp. 
[S]+187-278, pis. 27; Ger. abs. pp. 241-^49)- — Following up a suggestion that 
the Quotient obtained by dividing the total length of roots by the number of 
growing root tips might be constant for forest species, records were taken 
at the Wageningen Forest Experiment Station, Flolland, upon young trees of 
the Scotch and Austrian pines. It was found that in seedlings grown in the 
same soil the root quotient was quite constant at any one time, even though 
the root lengths of individuals in a species varied sharply. On the other hand, 
considerable variability was recorded in the root quotient of the same plants 
measured at different times in the growing period. A temporary rise found in 
the root quotient in late summer suggests that at this season the tendency arises 
for the greater extension of the roots rather than for the formation of new 
roots. Observations upon the comparative root development in drift sand 
and In good soil showed that the root quotient is also affected by environ- 
mental factors. The death of roots in unfavorable soils resultcni in a high 
root quotient. Studies of tlie effect of root pruning upon the quotient showed 
no lasting influence; in Scotch pine the balance was restored the following 
season and in Austrian pine the same season, providing pruning was carried 
on very early in the spring. 

Observations ui>on older trees showed that the root quotient is greatly dis- 
turbed by the various relations under which the root.s are growing. Length 
development was large in poor soils except where drought had injured tha 
roots, and often very poor soil limited normal extension. The root quotient of 
the Scotch pine was different from that of the Austrian pine and in fact 
varied between the strains of a single species. 

The inter-relation.ship of yield and the various vegetative cliaracters in 
Hevea brasiliensis, II. A. Taylok (Ceylon Dept. Ayr. Bnh 77 (1926), pp. 67, 
pis. IS, fig 1). — This is a further report (E. S. R., 51, p. 444) upon the behavior 
of a population of Hevea tree.s descended through the medium of <>iien*poUinated 
seed from a single productive parent. Yield records taken in the lh2tl~24 and 
1924-25 seasons showed a tendency for the low-yielding trees to improve and 
for the high yielders to lose some of their original lead. Although tlie inter- 
relationship between yield and cortex thickness remained practically constant 
during four years, that between yield and girth became less marked and that 
between yield and the number of latex vessel rows increased. An increase in 
yield, on the other hand, showed no marked relation to any other character, 
leading the author to suggest that yield is i>rohably an inherent quality inde- 
pendent of the factors which control growth. Girth was, as expected, closely 
correlated with cortex thickness and less so with the number of latex rows. 
There was a marked correlation between the number of latex vessel rows in 
untapped cortex and that in renewing cortex, indicating that the number of 
rows is characteristic of the tree. 
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DISEASES OF PLANTS 

Plant pathology, J. G. Brown and F. Gibson Ji Arizona Sta, Rpt. 102S, pp 
498-^06, figs, 5 ). — Notes are given of a number of diseases of economic plants, 
the data having been secured through surveys of various localities. 

In continuation of a previous report (E. S. R., 53, p. 745) further experi- 
ments have shown the value of the use of concentrated sulfuric acid for 
sterilizing cotton seed. In addition to destroying disease organisms, the 
delinted seed was more readily planted, and germination was hastened by 
from one to five days. 

Experiments on the effect of alkali on the prevalence of angular leaf spot 
of cotton made on plants grown in screened pots and in held tests secern to 
indicate that the amount of angular leaf spot was greater in the alkali-free 
plats. Primary Infection was found to take place through the cotyledons. 
Later infections resulted from the movement of the bacteria through the 
petioles of the cotyledons, as well as from infected cotyledons coming in 
contact with plants. 

A disease of mesquite trees, in which a number of trees were defoliated, was 
found to be due to Scleropycnium aureum. 

A scalding of citrus nursery stock is briefly reported uixin. Rhizoctonia and 
Pytbium were found present, but it is believed that high temperatures and 
liberal irrigation may hnve contributed to the occurrence of the disease. 

Treating lettuce sml with corrosive sublimate did not reduce the occurrence 
of bacterial slime in the vari( ty New York Si>ecial. It is considered probable 
that the bacteria causing the disease were present in the soil, and that they 
gaiu€*d entrau(*e to the loaves after frost injury. The disease has been repeat- 
edly produced in healthy plants in the laboratory through inoculation experi- 
ments. 

[Plant disease investigations at the Wisconsin Station] {Wi 8 C 07 i 8 in Sta, 
Bui. 388 (J920), pp. '16-85, figs. S). — Investigations by J. G. Di(*kson on resist- 
ance of corn to seedling blight are said to have shown that resistance to the 
cortical rots is not a simple factor or group of factors but is ('losely associated 
with the plant metabolism and growth. The resistant corn strains are con- 
sidered to he resistant principally he<*ause the cell walls of the protective 
sheath tissues are cellulose, impregnated with suberiu, which prevents fungus 
penetration, and la cause the carbidiydrate and protein materials available 
in the cell walls and cell protoplasm are not the most suitable for the rapid 
growth of the fungus. The penetration of the parasite and subsequent growth 
and blighting is cliecked or greatly retarded due to these conditions within the 
host plant. A similar set of reactions was found to he set up within the 
susceptible strains when they are grown at high temtHTatiiros, or under condi- 
tions most favorable for the corn swdling. It is considered that resistance to 
the cortical rots in corn Is directly associated with the nutrition and growth 
of the corn seedling, and that so-called resistant strains have a greater capacity 
to produce a well-balanced, vigorous growth even under unfavorable environ- 
mental conditions. 

In a previous publication ,1. C. Walker showed that resistance of onions to 
smudge depended on the presence of a toxic .substance in the outer scales of 
the bulbs of colored varieties (E. S. R., 49. p. 843). Investigations on disease 
resistance In onions were coutinueti to Include studies of neck rot, Fusarlum 
bulb rot, and black mold. Onions are found to be resistant to neck rot for the 
same reason as they are to smudge, the causal organism attacking the bulbs 
through the scales and coming in contact with the toxin. The Fusarium of 
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bulb rot attacks the root, and consequently is not destroyed as the toxin is 
only in the colored scales. The parasite of black mold was found not to be 
sensitive to the toxic principle. 

Continued experiments on the control of barley stripe are said to have shown 
consistent control by Germisan and good results with TJspulun and Semesan. 
Barley smuts were likewise fairly well controlled by this treatment and seed- 
ing in a moderately cool soil. 

Investigations of grain rusts reported upon consisted of studies on the over- 
wintering of stem rust (Pucciriia graminis) in the rod rust stage and the 
nature of resistance of wheat to leaf rust (P. triticina). Several hundred 
tests made in March and April confirmed earlier findings that spores of the 
red rust stage do not live through the winter season under conditions of alternate 
freezing and thawing, such as occur in Wisconsin. The studies made on the 
resistance to leaf rust showed that the parasite enters the stomatal cavity in 
both resistant and susceptible wheat strains, but the subsequent development 
is different as the fungus mycelium within the stomatal cavity of the resistant 
wheat strain does not develop rapidly and frequently not much beyond the 
infection vesicle. In other instances the haustorium enters the cell, which 
results in the death of tlie host cell and sub'^equent death of the rust parasite. 

Investigations by G. W. Koitt and E. E. Wilson on the control of apple 
scab and cherry leaf si)ot arc reported, and it was found that there was a 
marked relationship between the time of leaf fall and the time of maturity 
of the spores of the apple scab fungus. Ascospores developed to maturity in 
leaves which fell in early f.all iiiueh earlier than in those which remained on 
the tree until late fall or early winter. A discussion is given of the tempera- 
ture relations of the fungus. For the control of cherry leaf spot plats of trees 
which had been sprayed with Bordeaux mixture and lime sulfur in 1924 re- 
ceived reversed treatments in 1925, with the result that in both seasons the 
weight of the fruit sprayed with lime sulfur w^as approximately 15 per cent 
greater than that of the fruit sprayed with Bordeaux mixture. 

Field and laboratory work by Keilt and A. N. Brooks on fire blight and its 
control showed that the overwintering of the fire blight organism occurred 
not only in connection with cankers on the larger branches but also in blighted 
twigs as small as A in. in diameter. Twig infection appeared in advance of 
blossom blight during the past year, and early in the season fully 90 per cent 
of it could be traced to rain-borne inoculum from suitably located hold-over 
cankers or twigs. Twig infection (x^curred at intervals until late July. Rain 
was found to be an important agency for the local dissemination of fire blight 
The development of fire blight is said to be favored by temperatures of from 
65 to 85® F., relatively high humidities, cloudy weather, frequent showers, 
infestations of aphids and leafhoppers, heavy blossoming of trees, the abundant 
activity of bees and other pollinating Insects, the presence of large plantings 
of the more susceptible varieties, and a high stage of vegetative vigor of the 
host plant. 

Studies by R. E. Vaughan and J. Brann are said to show that by the use of 
hot formaldehyde solution, 1 lb. of formaldehyde to 15 gal. of water, the control 
of potato scab is less expensive and less time is required than by some of the 
methods previously tested. It is recommended that potatoes should be treated 
in this solution for 2.5 minutes at from 122 to 125® instead of 1.5 hours as is 
practiced with corrosive sublimate. This treatment is also effective in con- 
trolling black scurf and blackleg as well as scab. 

In continuation of studies of crown gall of apple trees, A. J. Rlker and Keitt 
have shown that enlargements or growths on the apple trees of the type which 
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did not yield the crown gall bacteria are mostly the result of factors other than 
the crown gall organism. For the most part they appear to be overgrowths at 
points where the downward passage of food in the tree was interfered with, 
and in most cases this was due to the failure of some part of the scion to unite 
with the stock. An examination of several thousand apple grafts showed ample 
misfits to account for a large percentage of the root knot found. Root knots 
were readily produced by making ill-fitted grafts or wounding young trees. 

Field studies by M. B, Linford and F. R. Jones on pea blight are said to 
have shown that root rot caused by Aphanamyces euteichea was much less 
destructive in 1025 than in 1924. There were, however, some districts where 
root rot was exceptionally severe, and these were chiefly in the Colby silt loam 
region where soaking rains kept the soil wet during a period of warm weather. 
The long persistence of the pea root rot organism in the soil is considered to be 
due in part at least to the fungus attacking other plants than peas. Prelimi- 
nary tests with different varieties are said to have indicated that those which 
had been regarded as somewhat resistant to root rot may prove highly resistant 
to pea wilt, 

A survey by Vaughan, L. R. Jones, and W. J. Zaumeyer of diseases of canning 
beans showed the presence of a bacterial disease, which c;|auses the blighting 
of leaves and pods, And mosaic to be of common occurrence under Wisconsin 
conditions. One of the standard green canning varieties of beans, w^hich is 
relatively resistant to the bacterial blight, is found to be seriously susceptible 
to mosaic. 

Some factors in the incidence of plant diseases, P. J. P. Shaw (Indum 
8vi. Cong. Proc. [Calcutta], 10 {1923}, p, ]92). — Since the incidence of disease 
may be closely c^onnected with the chemical and physical properties of the soil 
and with conditions of humidity and temperature, it is thought that mycological 
research should be on a physiological basis in order that the factors which 
contribute to the success of the parasite may be correctly estimateti. 

Epidemic plant diseases, F. T, Bkooks (Brit. My col. Soc. Trans., 9 (192i), 
pt. kj PP- 229-239). — Contrasting the favoring conditions characteristic, respec- 
tively, of animal and of plant diseases, the author considers it safe to say that 
weather conditions are frefiuentiy or usually all important in determining 
whether or not a plant disease shall appear in epidemic form. These and other 
conditions are discussed in their respective Iwarings. 

Economic mycology, B. T. P. Barker (Jour. Bath and West and 8outhf 
Counties 8oc., 5. scr., 19 (1924-25), pp. 131-140). — llecord is made of rt'ports of 
field bean chocolate spot, lettuce ring si>ot (Marssonia panattoniana) , apple and 
pear black .scab (Venturia inaequalis and V. pyrina), ix)tat() blight (Phytoph* 
ihora infestans), currant leaf spot (Pseudopeziza rihis), plum silver leaf, die- 
back (Diaporthe perniciosa) , and leaf shot hole, and a pear fruit rot. Diseases 
of 19 economic plants are listed, the plants being affected with some 34 diseases 
associated with a nearly equal number of causal organisms. 

Notes OB plant diseases in 1924 , H. Wormald (East Mailing [Kent] Re- 
search 8ta, Ann. Rpt. 1924, PP- 110-119). — These notes deal with potato blight 
(Phytophthora infestans) ; certain apple, hop, onion, quince, and plum diseases 
(associated with Botrptis spp,) ; so-called brown rot diseases. Including sweet 
cherry blossom wilt (Sclerotinia cinerea) ; apple blossom wilt (8. dnerea ifiuU) ; 
plum wlthertip (8, cinerea pruni) ; apple and quince fruit rot (8. fructigena) ; 
plum and cherry dle-back (Diaporthe pernidosa, Gytospora leucostoma, and 
bacteria) ; cherry leaf scorch (Qnomonia erythrostoma) and small leaf (soil 
conditions?) ; apple and pear scab (Venturia inaequalis and V. pyrina) ; pear 
canker (Nectria gaUigena) ; apple nursery stock canker; apple tree root rot 



748 


EXPEEIMEKT STAtlOK MCOKD 


[Vol,6e 


(ArfnMlaria mellea ) ; pear root rot (Roesleria hypogea ) ; apple fmlt rot (fif. 
fructigem or GloeospoHum sp.) ; quince leaf and fruit blotch (Rabraea 
maculata {Rntomosporium mamlatum) and Phoma spp.), and fruit rots {8* 
fruotigena and B, cinerea) ; raspberry mildew (Sphuerotheca humuU)^ rust 
(Phragmidium ruhiridaei)^ and wilt {V ertUiilUum sp.) ; currant and gooseberry 
defoliation (Pseudopezim {Gloeosporium^ rihis), rust (Oromrtium rihicola)^ 
die-back (Diplodia sp.), mildew (Microsphaera grossulariae) , leaf spot (Phyh 
lostiota groHHulariae and Ascocdiyta sp.) ; walnut fruit blotch (bacterial?) and 
leaf spot (Marssonina juglandis? {Gnomonia leptontyla)) ; hop powdery mil- 
dew {8. humuli), downy mildew {Pscudoperonospora humult)^ wilt {Verticnh 
Hum sp.), and leaf spot (B, parasitica) ; lettuce rust {M, panattoniana), soft rot 
{Botrytis sp.), downy mildew {Brcmia lactucae)^ and a disease not named 
(Marssofdna sp.) ; and lavender scab {Phoma lavandylae and Septoria 
lavandulae), 

[Plant diseases, Philippine Islands, 1024 J, S. Youngbekg (Philippine Bur, 
Agr, Ann. Rpt., 24 {Ji)24)y PP- J0'7~10Gy pis. 7). — This portion of the acting 
director’s rexKirt, covering the plant disease section and cooix'rutive plant disease 
observations at the dilYerent stations, deals in some detail with the organiza- 
tion, identification, and recording of disease siiccimens (rice, sugar cane, abaca, 
coconut, and other miscellaneous crops), observations at Lanuio, Tanauan, and 
La Carlota, eradication of coconut bud rot, eradication of abaca disease, system 
of survey and eradication, and a survey of abaca-growing provinc(*s. 

Botany and plant pathology, I. B. P. Evans {Union 8o. Africa Dept. Ayr, 
Jour., 11 (1925), No. 6, pp. dll-SlG ). — A botanical survey of portions of South 
Africa is briefly reported. Diseases of the virus group, as here briefly noted, 
include a streak disease of maize and sugar cane, mosaic of sugar cane and 
other grasses, and peanut rosette. Citrus plant diseases include canker (Bac- 
terium citri), browm rot {PythUicystis citroplitliora) , and lemon leaf spot and 
orange center rot (Alternaria sp.). Diseases of other plants include tobacco 
wildfire (B. iahactim), iKitato wart, pineapple brown spot, and quince black rot. 
Storage studies include preliminary investigations on the physiology of stored 
fruit. 

The germination of coiiidia of Botrytis cinerea in solutions of various 
substances [trans. title], K. Staritzky (CcnthL Balct. [etc.], 2. AM., 95 (1925), 
No. H-21, pp. 291-297 ). — A tabulation is presentwl of the germination results 
obtained from spores of B. cinerea in solutions differing in concentrations of 
52 substances. 

A new si)ecie8 of Monochac^tia, M. Wilson and F, Foud-Rohektson (Brit. 
Mycol. 8oc. Trans., 9 (1924), Pt. 4, pp. 189-192, pi. 1 ). — ^The fungus which Is 
herein described as the new species M. cryptomcriae was found in November, 
1921, on dead leaves of Cryptomeria japonica which were still attached to the 
cast shoots. Although at the time of subsequent examination the material 
Jiad bf>en kept dry in the laboratory for 14 months, the six^res when released 
after soaking were in condition to germinate, and on agar they readily i>ro- 
duced abundant mycelium. 

Fruit-rotting Sclerotinias. — III, Longevity of buried brown-rot mum- 
mies, W. N. Ezekiel (Maryland Sta. Bui. 284 (1926), pp. 9~22, figs. 3). — In con- 
Unuatipn of Investigations on the fruit -rotting Hclerotinias (E. S. R., 53, 
p. 448), studies were made of the duration of viability in peach brown-rot 
mummies under varying conditions. Preliminary experiments showed that 
burying mummies more than 1 in. below the surface of the soil prevented the 
growth of apothecia, but that no permanent effect was produced on the mummies 
unless they actually disintegrated before being again brought to the surface. 
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ExtensiTe experiments, in which peach mummies were distributed in dupli- 
cate series at four different depths in both wet clay and dry sand soils, showed 
that in both soils the buried mummies disintegrated rapidly, while mummies 
on the surface were well preserved and produced apothecia. It is recommended 
that peach brown-rot mummies lying on the ground should be plowed under 
after rotten fruits are picked from the trees in the fall or before the early 
pink-bud stage of the blossoms in the spring. 

Methods of disinfection of seed and soil in cereal culture [trans. title], 
M. M. Mor6n {Rev. Fdcult, Agron. La Plata, S. ser., J(i (1925), 1-2, pp, 157- 

16S). — Seed or soil disinfection methods here briefly outlined involve the em- 
ployment of heat, electrification, formalin, copper sulfate, uspulun, cafParo 
(dust), hydrocyanic acid, aud potassium cyanide. 

Dry treatment of wheat seed for smut [trans. title], .1. B. Mabchionatto 
(Rev. Factilt. Agron. La Plata, 5. ser., 10 (1925), No. 1-2, pp. 8S-92, figs. 2 ). — 
The best protective results against Tilletia tritici were obtained with the dust 
treatment “ polvo X,” with no loss of germinability. 

The effect of formalin on the vitality of seed wheat, E. Baker ( Union Bo. 
Africa Dept. Agr. Jour., 9 (/924), No. 5, pp 454-4^)1, fig. 1 ). — It lias appeared 
probable that 1 pt. formalin to 50 gal., possibly 1 pt. to 60 gal., of water is 
etTeclive to eontrol bunt of wheat, covered smut of oats or barley, or loose 
smut of oats. A tabulation of varietal percentages of germinatbm after 1 to 
52 weeks following treatments, as given, shows that tlie formalin-treated seed 
kept better than did the untreated seed, though a modifying (.storage) factor 
is discussed. Apparently, seed wheat dipped in formalin and stored in the 
usual way does not suffer any great loss as to germinability. 

The bacterial disease of wiieat caused by l\seudomonas tritici (Hutcliln- 
son), Tewfik Eff. Faiimv and Tewfik EtF. Mikhail (Agr. Jour. Egypt, n. 
ser., 1 (1923), No. 1, pp. 04-'l2, pis. 0 ). — A disease of w’heat which destroys the 
inflores(‘ence, thus preventing s(‘ed formation, is distributed in patches through- 
out the infected fields. The disease may become evident at any stage of growth. 
The gummy substance formed by diseased plants contains vast numbers of 
bacteria, but so far as obsorvcHl the bacterium P. tritici is not capable of pro- 
ducing tlie disease without tlie assistance of a nematode which is associated 
thenwvith, TylenrJius tritici. Apparently, the life histories of the nematode 
and of the bacterium are such that (he nematode acts as carrier to the 
wounded parts of the plant. The disease is presumably spread by the use of 
seed carrying bacterial infective dust and nematode galls, also by sowing 
wheat in infectetl soil. Contemplated control measures are suggested. 

Diseases of cabbage and related plants, J. C. Walker (U. B. Dept. Agr., 
Farmers' Bui. 1439 (1921), pp, 11+30, figs, 14 ). — As a revision of Farmers* 
Bulletin IHol (E. S. 11., 56, p. 45), popular descriptions are given of a number 
of diseases of cabbage and other cruciferous plants, and suggestions are given 
for their control. 

The life history of Polytlirincium trifolii Kunze, J. S. Bayliss-Elliott 
and O. V. Stansfield (Brit. MycoL Boc. Trans., 9 (1924), 4, PP- 218-22S, pi, 

1, fig. 1 ). — P. trifolii develops a rather loose stroma on the under surface of 
leaves of Trifolium repens and produces during the course of its life history 
more compact and deeply seated stromata, which bear pycnidia containing 
pycno8iK)res (Bphaeria trifolii Pers.) capable of infecting fresh clover plants. 
These stromata, on the decay of the leaf, fall to the ground and function as 
sclerotia. On further growth iierithecial cavities are produced, containing the 
asci and ascosiwres characteristic of a Dotliidella and not of Phyllachora, as 
has been assumed by various authors.’* 
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A study of clover failure in Kentucky, E, N. Febgus and W. D. Valucau 
(Kentucky 8ta, But $69 (19$6), pp. 1$9-210, figs. 21). — Laboratory, plat, and 
field studies were made of red and alsike clovers to determine the causes of 
failures, the critical time In the growth of the plants, and when the failures of 
established stands occurred. 

It is concluded that clover failure results indirectly from unfavorable nutri- 
tional environment and probably directly as the result of the attack of patho- 
genic organisms upon the roots, the direct causes being able to operate in 
direct proportion to the condition of the plant resulting from the indirect 
causes. Among the indirect causes enumerated are low or unbalanced fer- 
tility, unfavorable H-ion concentration, and poor aeration. The general con- 
clusion is reached that clover failures, such as are experienced in Kentucky 
and probably In eastern United States, result from unfavorable nutrition, in 
which soil infertility, unfavorable temperature, and droughty soil conditions 
are contributing causes. Such conditions are said to develop plants that are 
seriously Injured by pathogenic root organisms. The application of lime, 
manures, and fertilizers to soils on which clover fails regularly has been 
found to decrease the mortality rate of the plant. Such applications, however, 
do not materially increase root development in unfavorable subsoils. 

PjpeliiDlnary investigations of the parasitism of certain fungi causing 
boll rots of cotton, T. Laycock (Nigeria Agr. Dept. Ann. liul, 4 (1925), pp. 
S2-49). — Cotton internal boll disease at Ibaden is caused by a fungus, at present 
undetermined, but probably allied to Nematospora. Other fungi may con- 
tribute to the injury. The cotton stainer (Dysdercus super at It wms) may 
carry and introduce the disease. 

Anthracnose boll rot, caused by the 8Ui)posedly facultative parasite Olonier- 
eUa (Oolletotrichum) gossypxi, is one of the primary causes of the mummifi- 
cation and distortion of bolls, the damage being much more pronounced than 
in those caused by a Fusarium and as regards api>earaiK*e distinguished with 
difficulty from the Giomerella rot. 

Fusarium sp., occurring on both vegetative and reproductive parts of cotton, 
is a saprophyte and a less virulent holl-rolting factor than is the anthracnose 
organism. It is favored by damp conditions and is not concerned in the wilting 
of cotton in Nigeria. 

Strains of Rhizoctonia solani Kuhn (Corticium vagum Berk, and Curt.) , 
H. R. Bbiton- Jones (Brit. Myeol. 8oe. Tram., 9 (1924), pt 4, pp. 200-210, 
pl8. 2). — During work in Egypt on cot ton -seed ling sore-shln disease (R. solani), 
the fungus was Induced under experimental conditions to produce its fertile 
stage, C. vagum. Comparisons of the R. solani from cotton in Egypt with iso- 
lations of the same species from other countries sliowed considerable difference 
In the cultures. In order to ascertain whether tliese differences were perma- 
nent, the strains were grown under conditions permitting fair comparisons. 

Some of the isolations proved to be easily distinguishable macroscopically, 
others with difficulty or not at all. The microscopic differences are considered 
as morphologically nonspecific. The name €. vagum (R. solani) is retained 
for the isolations compared as reported in this paper. At the same time it is 
recognized that the group contained several biological species or strains. 

1^0 new cotton plant bacteria in Armenia [trans. title], P. Kalantariait 
(Cenm. Bakt [etc.], 2 AM., 65 (1925), No. 14-21, pp. 297-S01).—A cotton 
plantlet bacteiiosis is ascribed to a bacterium to which the name Bacterium 
erivanense Is applied. A bacteriosis of the older plant is described as due to 
the new species named B. IdhniH. 
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Rosette disease of peanuts {Union Bo, Africa Dept. Agr. Jour., 11 {19t5), 
A^o. i, pp. 10 r 11 ). — Recent studies said to have been carried out at Potgleters- 
rust, Pretoria, and Durban by R H. Storey and A. M. Bottomley with the 
assistance of J. S. MacKay have shown, it is claimed, that Aphis leguminogae 
is able to transfer the infective agent from diseased to healthy plants. Trials 
with other suctorial insects, occurring commonly In the fields, have given 
negative results. Peanut rosette appe&rs to belong to the group of so-called 
virus diseases. 

Indexing of potatoes for mosaic (Wisconsin Sta. Bui, 888 (1926), pp. Ht 
45, fig. 1 ). — In a previous publication (K. S. R., 53, p. 443) it was shown that 
potato tubers bearing the mosaic diseases can readily be detected in the 
greenhouse by the so-called indexing method. Through greenhouse opera- 
tions about 2,500 bu. of seed potatoes are said to be available for planting in 
1927. The results of the work are said to have Indicated that on most of the 
Indexed plats insi)ected the amount of mosaic found did not exceed 3 per cent, 
and in si)ecial cases where control conditions and handling operations were 
entirely satisfactory the mosaic count ranged less than 1 per cent. In the 
parent seed stocks grown on the same farms from which the indexed stocks 
were secured the mosaic counts ranged from 15 to 40 per cent. It is believed 
that continued reindexing of the improved stock will result in further reduction 
of tlie mosaic. 

Apple tufts, C. C. Gaiu’enter (Bot. Oaz,, 78 (1924), No, 4, pp. 414-4^S, figs. 
G ). — Tufts in apples (white growths on the carpel walks of some varieties) 
are not fungi, but are tissue proliferations developed in carpel fissures. They 
are found in high ix^rcentages in some of the best keepers, though admittedly 
they may take part in decay. Tufts are not correlated with open core, open 
calyx, or abortivi^ seeds. Slight differences api)ear in tufts produced in different 
apple varieties. 

Citrus diseases and their control, 11. S. Fawcett and H. A. Lee (New York 
and London: McGraw-JItU Book Co., 1926, pp. Z//-f582, pis, 15, figs. 190 ). — ^The 
authors brought together Information relating to citrus diseases occurring in 
all parts of the world. After the general consideration of citrus disease investi- 
gations, tyiies of diseases, their distribution, conditions affecting severity, prin- 
ciples of prevention and treatment, and specific diseases are considered in 
detail, the diseases being grouped under the headings root and trunk diseases ; 
diseases of branches, twigs, and leaves; and fruit diseases. Where a disease 
attacks more than one group of plant organs it is described In the groi^ where 
it appears to be the most destructive. Keys are given for the identification of 
diseases in the different groui>s. 

An extensive list of publications referred to by the authors is given as a 
I>artial bibliography of the subject. 

Effects of spraying citrus trees on the composition and flavour of the 
fruit, C. F. JuRiTz {Union So. Africa Dept. Agr. Jour., 11 (1925), No. S, pp. 

—Arsenical spraying of orange trees was found to loAver acidity and 
impair the flavor of the fruit without corresponding external alteration. 

The operations against bud rot of palms in south India, W. McEax 
(Indian Sci. Cong. Proc. [Calcutta], 10 (1923), p. 188) .--Phgtophthora palmi- 
vora attacks the palmyra palm, Borassus flaheUifer, and the coconut palm, 
Cocos nucifera, causing a rot of the bud or crown. Operations are referred 
to as having reduced annual deaths due to this rot from 100,000 in 1908 to 
8,700 in 1921. 

A mildewlcss rose-garden, W. DeP. Knowlton (In The American Rose 
Annual. Harrishurg, Pa.: Amer. Rose Soc., 1925, pp. 8d~S8).— Freedom from 
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close heat and from sudden temperature changes is credited as being pertxaps 
the principal factor among those here described in connection with complete 
freedom from rose mildew in case of very susceptible rose varieties. 

The conquest of mildew, H. H. Hazlewood (In The Arnerican Rose Annual, 
Harrisburg, Fa,: Amer. Rose 8oc., 1925, pp. Evidence obtained in New 

South Wales, Australia, is submitted as pointing to the conclusion that a total 
potash c(mtent of 3.79 per cent, available potash content l.()2~l.()9 per cent, was 
the influential factor in preventing rose mildew attack in case of rose varieties 
known to be very susceptible to this disease. “It is not intended to convey 
the idea that this amount is necessary for mildew immunity.” Testimony is 
cited regarding the protective influence of potash in such connection. 

A cautionary word about fungicides, L. M. Massky (In The American Rose 
Annual, Harrisburg, Pa.: Affwr, Rose 8oc,, 1925, pp. 89-92). — Outlining the 
exacting requirements of a protective fungicidal treatment for roses, more par- 
ticularly as against mildew and black spot, and einphasizing the protective 
values of such fungicides as sulfur dust, Bordeaux mixture, and liquid lime 
sulfur for the control of these diseases, the author expresses a preference for 
sulfur-lead dust as causing less foliage discoloration. 

The question of the transmissibility of violet smut (UrocystJs violae) 
by violet seed ftrans. title], H. Pape {CenthJ. Bakt. [etc.], 2. Abt., 65 (1925), 
No. 14-21, pp. SOl-SOl, figs. 5). — The (somewhat rare) occurrence is demon- 
strated of resting stages of U. violae in seed coats and apiiendages of Viola 
odorata. 

Fungi parasitic on cultivated trees in Argentina [trans. title], .J. B. 
Mabchionatto (Rev facult. Agnm. La Plata, S svr., JO (1925) No. 1-2, pp, 
15-40), — Parasitic fungi affecting cultivated trees over a wide range are sys* 
tematically discussed. 

A note on south Indian Loranthaceae and their host plants, P. S, Jivanna 
I lAo (Indian 8cL Cong. Proc. [Calcutta], 10 (1925), p. 191). — I»ranthus, 12 
species, and Viscum, 8 species, attacking 68 hosts have been listed. The hosts 
exert a definite influence on the form of the parasite and also on the size and 
color of the leaves, and cases of polymorphism o<‘eurring in the Loranthaceae 
are believed to be identical in some resjiects to sfiike in the case of sandal 
(Santalum album). 

The Loranthaceae attack several hosts which are imrasitizeii by sandal, 
and the susceptibility of these hosts for the attack of eitlier family suggests 
physiological aflini ty among the parasites and hosts on the one hand and be- 
tween the Loranthaceae and Hantalaceae on the other. Cases of double para- 
sitism and phylIo<ly have been reported. * 

A Khizoctonia causing root disease in Uganda, W. Small {Brit. Mycol, 
Soc. Trans., 9 (1924), S, pp. 152-166, pis. 2).— In Uganda, the silky oak 
(Grevillea robusta), planted extensively as an ornamental, shade tree, and wind- 
break, is subject to root attack by white ants (Ternies bellicosus), which may 
demolish the underground ports and cause a break at the ground level while 
the foliage still api)ears normal. This work of the termites Is, however, 
claimed to be secondary to a weakening root attack by a Khizoctonia, which 
occurs in trees up to five or more years of age. A study of the disease results 
in a technical description of the causal fungus, which is considered to be a 
new species and is named R. lamellifera. A fungus apparently identical with 
this has been found on tea, arnatto (Biwa orellana), Coffea robusta, and 
Casuarina equiseti folia. Coffea arabica bas not yet been shown to be sus- 
ceptible to this fungus. 
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Notes on Bhytisma aeerinam and Bhytisma psendoplatanl, R. Bbachisb 
(Brit Mycot fifoc. Trans,, 9 (1924), pt S, pp, IBS-186, pi i).— The present pre- 
liminary account records observations made, during: a cytological study of 
Rhytisma, on the general life history of tliat genus, the material having been 
collected in England, where it grows on Acer pseudoplatanus, and in America, 
where it grows on A. mccharinum. Life histories of the two forms are closely 
similar. The few minor differences are here recorded. 

Observations on the “ slime-fluves ” of trees, L. Ogilvte (Brit. MycoL 
Boc, Trans., 9 (1924) * pt 8, pp. 167-182, fig. 1). — Investigations, beginning in 
1921 on exudations from trunks and branches of trtKis, particularly elm, horse- 
chestnut, apple, and willow, are outlined. The reddish flux of Huntingdon 
elm conlained a l<\isarlum forming copious pink s[Hjre masses, an Oospora 
(Oiciimn), bacteria, and other organisms. The brown flux of elm and horse- 
chestnut invariably contained a si)ecies of Oo.spora. An Oospora (Oidium), a 
si)oring yeast, and a Fusarium were commonly but not constantly found. The 
flux also contaliKHi fluorescent bacteria, algae, and in.sect larvae. The apple 
tree flux. In and near Cambridge, always contained three nonsporing yeasts. 
The willow white flux contained an Oosiwra (Oidium), probably 0. ludwigii, a 
sporing yeast and bacteria. 

The first three kitKl> of flux iKTslstcd throughout the year. Calcium car- 
bonate was abundant in the rcnl and the brown flux. This is derived from the 
vessels of the wood, and it rendcTs tlie reaction of the exudation favorable to 
the growth of organism.s. The white fluxes originate in the bark, being always 
associated with wounds or unhealthy condition. They are more acid than the 
brown fluxes and per.sist only for a .short time in the summer. 

Observations on Camarosporiuiii abietis n. sp., AI. Wilson and U. B. An- 
DEKSON (Brit. MycoL Boc. Trans , 9 (192i}, pt. S, pp. 144-151, pl^. 2). — A fungus 
Is descrilK'd as a new six^cie.s, V. ahirtfs, this form having been collected March 
S, 1923, on Abies lowiana at Arniston, Midlothian. Lateral branches, destitute 
of leaves, bore black fructitication.s, Uiough no signs of infection appeared on or 
near the main trunk. Though continnatory expt'rimeiUs are still In progress, 
the fungus has apiM^ared to be saprophytic only. 

TiN»e niycorrhiza, K. Paulson (Brit. Mpwl. Boc. Trans., 9 il924)y Pt 4* PP- 
21S-218, pis. 2).— A close association of a fungus with a rootlet of a higher 
plant, constituting the phenomenon of mycorrhiza (»r fungus-root, occurs abun- 
dantly, almost without exception, In the case of Qtarvus robur, Fagus syU 
vatica, Carpinus bciulus, Beiula alba, Castanea satna, Pinus sylvestris, and 
Taxus barcaia In woodlands in southeastern counties at least, especially in 
those located on light soil. The object of the present notes, based for the 
most part on field observations, is to sugge.st that investigation following Hie 
lines indicated may assist in the elucidation of the hitherto unsolved question 
of the true relation that exists between the fungus and the root In the case 
of ectotrople mycorrhlza. Field studies afford considerable evidence in favor 
of the view that the relation Is something more than that of parasitism, and 
that it is mutual or symbiotic. The observations, inferences, and conclusions 
are detailed. 

Some observations on Flstuiiiia hepatica and hollow, stag*headed oaks* 
K. W. B&aid MyooL Boc. Trans., 9 (1924) y pt. 4, pp. 219-218). — Observa- 

tions on hollownevSH and stag-headedness avssoclated with the abundance of F. 
hepatica in oaks during 1921 and 1923 in liichinond Park inclined the author 
to the opinion that the Inmifflciency of wood vessels, rather than the lack or 
unavailability of water, is the primary factor in the production locally of 



754 


EKFSRIMENX BTATIOIS BffiCORD 


lYotm 


atag-headedness in oaksu ''Fisttdina apparently plays a large part In tiie 
bollowing of oaks in Blcbmond Park and is possibly also one of the main 
factors in causing stag-headedness.** Certain observations are detailed. 

ECONOMIC ZOOLOGY— ENTOMOLOGY 

The migrations of birds, A. Wetmore (Cambridge: Harvard Univ. Press, 
1926, pp. yill+217, pis, 7). — Tills account of observations on the migrations 
of birds was delivered in the form of six lectures before the Lowell Institute 
at Boston in the fall of 1925, 

Birds of western Canada, P. A. Taverner (Canada Dept, Mines, Victoria 
Mem, Mus,, Mus, Bui 41 (1,926’), />/>, *i80, pis. 84, figs. 315),— Ju the Introductory 
part of tills work the author includes a discussion of classltication, nomen- 
clature, geographical distribution, migration, protection, means of attracting 
birds, bird study, permit principle^ and ornitbologicul literature, including 
books dealing with special groups of birds, books of special geographical 
interest, etc. This is followed by an illustrated key to the birds of western 
Canada. The main part of the work, presented under the heading of descrip- 
tive ornithology (pp. 35-852), is systematically arranged and gives descriptions 
of the known birds of wesieni Canada, together with their nesting, distribu- 
tion, habits, and economic status. A glo.ssary and a complete subject index are 
Included. 

Birds of the Netherlands, II, E. IX van Oort (De Vogels van Nederland. 
The Hague: Martinus Nijhojf, 1926, pt. 2. pp. VJII+265, pis. 83). — This second 
volume of the work previously noted (E, 8, K., 50, p. 855) deals with tl^e orders 
Falconlformes (pp. 1-9G), Galliformes (pp, 97-“124), Gruiformes (pp. 125-1(56), 
and Charadriiformes (pp. 167-253). Seventy-two forms are described, illus- 
trated by numerous colored plates. 

Unique method of pollination by the ruby-throat, A. L. Pickens (Auk, 
44 (1927), No. 1, pp. 24-27, figs. 5 ). — The author rept)rts upon the cross-pollina- 
tion of Macranthera lecontci, found growing along the Gulf Plain from Georgia 
to Mississippi and blooming in the summer and fall, by the ruhythroat (Archi- 
lochus eoluhris), which carries the pollen on the hack of its head. 

Wild plants and seeds for birds, R. Morse (London: Cage Birds, 1926, pp. 
110, figs, 22). — This is a small illu.strated dictionary of the best foods for use 
in the aviary. 

A synopsis for the identification of the amphibians and reptiles of In- 
diana, G. S. Myers (Ind. Acad. 8ci, Proc„ 4/ (1925), pp. 277-294, fig, i).— Keys 
are given for the separation of the amphibians and reptiles of Indiana. 

Comparative value of sodium hydroxide, copper sulphate, and fermenta- 
tion in disinfecting human excreta containing eggs of hookworms (Nec4i- 
tor americanus) and of Ascaris (Ascaris lumbricoides) , C. W. Stiles 
(Jour. Paraniol, IS (1926), No. 1, pp. 47-55),— The author's Investigations 
show that copper sulfate and sodium hydroxide are good disinfectants for use 
against hfx>kworm eggs. Fermentation was found to be a satisfactory method 
of killing eggs of Ancylostoma, Necator, and Ascaris, provided the process was 
continued long enough. 

A synopsis of the families and genera of Nematoda, H. A. Baylis and B. 
DAtTBNET (London: Brit. Mus, (Nat. Hist.), 1920, pp. XX XVI +277). —In this 
compilation the authors have made some important proposals In regard to 
classification and have themselves examined material representing a largo pro** 
portion of the parasitic genera. 
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Dr. Hansom's bibliography, compiled by A. Hassall (Jour. Parasitol, IS 
(1926) f No* If pp. 10-15 ). — This is a complete list of the writings of B. H. 
Ransom, extending from 1900 to 1924. 

Entomology, C. T. Vorhiks (Arizona Sta. Rpt. 1023 f pp. 415 f 416 ). — In 
referring to bee culture mention is made of honey from Hubam sweet clover, 
which is .said to be darker and inferior In flavor to mesquite and cat’s claw 
honey. The Putnam scale is recorded for the first time in Arizona, having 
been collected on apricot trees in Salt River Valley, and also rei)orted to occur 
on peach and plum trees. 

Insects of Indiana for lf>25, J. J. Davis {fnd, Arad. ^ri. Proc., 41 (1925)^ 
pp. tW3~310f ftps. 7). — This is a discubsion of the status of economic insei'ts 
in Indiana in 1925 arrang(‘(l according to the crops and products attacked. 

[Work with econouife iii.serts in Wisconsin j ( ti ?>roa«in t^tu. Huh 388 
{1026), pp. 60-75, /iV/x. /t/).— Reference is first made to Kueces.sfal poison bait 
control work by A. A. Granovsky and .1. Jcjhnson of grassbojjpers attacking 
tobacco It is p(nnted out that w^ed bed injury by flea beetles, etc., can be 
controlU'd liy dusting vvilh calcium fluosilicatc or sf>dlum silicofliioride without 
injury to the jvlants. In work with ixdatoc's at Waupaca, C. L. Fluke and 
J K. l)iidU‘.v toiind that f<tr insect and disease conlrol Bordeaux spray gave 
higher jli^Ids of potatoes tlmn did Uie use of dust iirojiarationH. Bei^use of 
{li(‘ t'Use and sihvcI with \\liu‘h dust applications can he made, their use is 
said to bt‘ rapaJly increasing 

I'lie black cherry aplud, which has been obser\ed in the Sturgeon Bay region 
for a long time, is primarily a iK‘st of the sweet clierry although it occurs 
on (“crtnin sour varictii's and is particularly destructive to the Early Rich- 
mond and to a lesser degre(‘ tht‘ Montmorency varieties It was observed by 
(IraiKO'sky that ibt‘ aphid feeds particulail.v upon ilje i)uds and tender foliage, 
usually ofi (be lower side of the leaves (»f the terminal shoots, and in the process 
of fe(‘(iing dis(‘iilors the foliage and often causes curling of the leaves. Con- 
trol (*xp('r.nn‘nts hine shown dusting to be fairly eflieieut when the dust con- 
sists of 2 pints of Blackieaf 49 to 59 lbs. of hjdrated lime. In <‘\i>erimental 
work in the sjuing of 1929, the {udal .spray appeared to he the Ivest for control 
of the iK*st and the new m^rrtirido Derri.sol seemed to h<‘ particularly effective, 
studies made of the life history (»f this aphid are briefly reported uikui. The 
wdld i>ej)[>er grass, Lepiiiium sp , was found, late in 1920, to he tiie set'ondary 
host of the species. 

An outbreak in 1920 of the henil<H*k spaiuvorm {.Pllopm fiscrllnris Gn.), 
which occurred in tlie Ihuiusulur State Park in Do<u* County, was combated 
under the direction <»f S. 11. Fracker and (Jrauovsky by the application of 
ciilciuin arsenate dust by airplane, 15,(K>9 lh^. t)f cMicium arsimate being dis- 
tributed ovtT about 1,(M)9 acres (if infcv((Ml for(‘>t. Quite effts^tive results were 
obtained, tlie mortality being <'stimated at iM) iK‘r cent in hemlock forests and 
over 89 ixn* cent in the mixed forest areas. U* ferring to the life history of the 
spauworm, it is pointed out that eggs deisi.Nited on the needles and hark of liem- 
lock trees in the fall, usually in late SeptendMU’, hatch about the middle of the 
following June and the worms reacli maturity iu August. About 90 iier cent of 
the trc(‘s atta(*ked by (his fie.st die and tho.se that recover are in a very weak 
condition. 

Control work with gras.sliopiH'rs In Door County by Granovsky is reported 
upon, an account of wliich, from another source, has been noted (E. 8. R*, 56, 
p. 355). In this work a mixture of sawdust, salt, and poison w^as found to 
be wholly satisfactory and quite materially reduce4 the exiKmse. 

4547»--27 5 
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It was found that under Peninsular re^fion conditions early seeding of winter 
wheat tends to reduce^ injury from the Hession fly as well as that from winter- 
killing. 

Observations by Fluke upon i)arasitic control of the r)ea aphids by parasites 
and predatoi’s are referred to. Preliminary tests at Waupaca indicate that 
calcium fliiosilicate gives considerable promise in the control of <*hewing in- 
sects, l)eing fairly (ffective again.st the Colorado iwtato l>eetle. Reference is 
made to the thistle butterfly {Vanesm cardui L-), which is commonly met with 
in the State. Studies made of the transmission of mosaic disease by leaf- 
hoppers by Granovsky are referred t<>. In transmission work needle inoculation 
with crushed leafhoi)pers produced symptoms of disease on the apple leaf. 
Observations ('f Granovsky and F. U. Jones indicate that alfalfa yellows is 
caused by leafhopper injury, Empottara fahar Harris being tlie species 
responsible. 

[Annual reports of the Government entomologists of the Gold Coast 
for the year 1935 — 26 ], W. 11. Patterson and G. S. CVrrrKKEix [Gold Coast 
Agr. Dept. Dpi. 1925- JO, pp. S0~S9h — These brief reports deal with the more 
important ius( ct enemi(‘S (.f the year, particular attention being given to the 
termites attacking cacao and ijuihiing^ and means for th(‘ir eontroi. Reference 
is made to injury caused to riiK' bananas i»y fruit -ph rciiig moths, Achres .spp. 
and Ophidcris fullonico. Injury was caused on one plantation liy tlie c(K'oniit 
scale {Asptdwtus' dc.struetor) . the cond)at of which througii tlie ajipiication of 
a spray was suspcndtsl due to the ai>pearauce of Die ladybeetle ('hiloe'>rus 
srhiodiii Muls. in large numltors. Tla‘ ladylusdie was also the clat*f means of 
control of the coconut scale in another district. Tiie ]eafhop|K*r Krgihroneura 
{Tpphoci/la) sp. was found to cause damage similar to that of the scale insect, 
but was held fairlj under control t»y natural enemies 

Annual report of the (iovernment entomologist, H 11 aiu;kea\kh (Vganda 
Dept Agr, Ann. Dpi DKD/, pp, 2J~2H) — This is a n^iiort of the more Imixirtant 
insects of the y(‘ar 192-}. 

Annual rejiort of the assistant entomologist, (». L U. IIantxx k (Vganda 
Dept. Agr. Ann. Rpt. 1925, pp. 25- 2S) — The more important insects of 1925 are 
dealt with. 

Insect enemies of cotton in J^'rench West Africa, P Vayhsifhe ami J. 
Mimeub (JjVS Nuisibles au CotfnuVer rn Afrhfue Oeddentale Franeaise. 

Paris: Dniile Laro^e, 1920, pp. lX-\-150, pt^. 22, figs. //)— This is an am>unt 
of the more important encunic.s of eott<m iii French West Africa, together with 
their imiKirtant insect parasites and jiredators. Accounts (1) (^f the pink holl 
worm and its destruction in the see<l and (2) of iiis<M‘t ih\s|s In French West 
Africa of crops other than cotton an* api)ended. A bibliography of eight 
pages is included. 

A list of the insects affecting sugar ciine in Cuba, I>. L Van Dink (Trap. 
Plant Research Found. D C j Bui S (1920), pp. lG).-~The author pre- 

sents a preliminary annotated list of 4^ insects affecting sugar cane in Cuba. 
A list of 33 references to the literature Is included. 

Insect pests of our garden plants and their cirntrol, 0. A. Wkioi^l (Amer. 
Hort. Hoc. Bui. S (1920), pp. 12).— This is a tiractieal account. 

Pollination in orchards.~~Vll, Insect visitors to fruit blossoms, G. F. 
Wilson (Jour. Roy Hort Hoc., 51 (1920). No. 2, pp. 225-251, pis. 6').— This i>or- 
tion of the series previously noted (E. S. R., 46, p. 840) Is an extended account 
of observations of In.sect iKfllination of blossoms, including a tabulated census 
of the chief rK>lliiiating agents of fruit trees at Wlsley, Burrey, from 1920 to 
1924, inclusive. The observutions reported show^ that the inswt poUlnatlon 
Is by no means conlined to the honey bee. 
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Insects canicht In light traps, P. V. Thisobald {Jour. Roy. Hort. Boc.j SI 
(1926), No. 2, pp. SJ4-S2S, pis. 2). — ^Tlils is a report of collections made by 
light traps, details of which are given, inclmling the number of insects caught, 
the i)ercentage of males and females, a list of the six^ch's of economic im- 
portance, and a list of the chief insects of nonwonomic importance. 

The results of two years* work .show tliat mu(*h is accompUshe<l by light traps 
in tile destruction of tortrichls, and that for this pur[>ose they may lie safely 
recommended for use in i>lanlatjons infested with such iiests. However, they 
supplement and should not displace the protection affordecl hy spraying. It is 
pointed out that when logaulK.Mries become infected with the shoot moth the 
traps might well Im^ employed, siu<-e si»raying does not control the i>est and the 
moths are much attracted hy light. 

An important Queen.slandi insect pest, U. Vlitch {(Jut cusJand Ayr. Jour., 26 
(J926), \o. 5, pp. ,'iiSS, 6H6, fig I). -A small bug belonging to the genus Nysius, 
family Lygaeidae, is re^iionsible for serhms looses in Queensland It is said to 
omir in enormou-- numbers in many fields and orchards, and the combined effect 
of its feeding i*- (‘xiuvdsing a ^(‘rious adverse inthiome on the plants attacked. 
When field croj^s are infested the leave-H wilt and frequently die, and the yield 
<if the crop is seiituisly rediu^ed. Wlien the outbri‘ak is in an orchard many of 
the >oung altacked friiit> fall to the ground, and of those that remain on the 
tre(\s many an* hlemished Tla‘ bug has been found attaeking many plants, 
among tlu'ni potatoes, toniutoe'^, t>'*a(he.s, cherries, nuiiigoi*'-. gi-ajK'S, and cotton. 

Irritation dii<‘ tti insect s<»crctioii. \\' A Hoipma.n {Jokt Atncr. M((i. 
Assor ^ (Sy (/.VgTi, Xij .i, pp. l/f3, l!f6. fUjs. 2 ). — Following a brief discussion of 
the subject, tin* author report> uism a ('H<o of irritatiiin iK^r^onally ci-iierieuced 
at l*ort nu Ih’ince, Haiti, (aus<‘d by tlie pmitaiomui bug Lo.ru flaviooiUs. Ex- 
IMM'imeiits nunie wi'h other indi\i<!imls of this bug are also briefly rejxvrtisi 
upon. 

A preliininnry study of the lile-hivtory and habits of Sahlbergella sin- 
giilaris llagl. and SaliliM'rgella theobnuiia Dist., attacking cocoa on the 
(•old Foast, with suggested control measures, (h S, (VrnLKtJ.L ((lolJ Coast 
l>vpi. Ayr. iiul 6 {1926}. pp. 26, pis. SL- Thi.s pajH'r deals with (he life history 
and habits of tin* tw<> most destrmtive jKVsts of cacao on the Gold Goast, with 
sugg(*st(‘d control measure'-. The imiHirtauce of the c<K*oa industry is discussed, 
attention being caned to llie fad that the (h>Ul Goast is tlie leading exiKirtiiig 
country. 

Studies oil ch<‘mical changes during (lie life cycle of the tent caterpillar 
(Malacos<mia amerieana Fab.), 1, II, W Hi dou s (./ou/\ Kut. *S*oc., Si 

(1926), Xos. d, pp. 2i9-236, figs 2; 4. pp. S19-<i30, figs. 2). --Two parts are given. 

I. Moisiuro umi fat — (liemieal analyses iinule at the Nt'W Jersey Exi>eri- 
ment Stations on the tent caterpillar during its life cycle indicated that the 
moisture content (hvreasiMj gradually In (he egg masses, incremsdl rapidly in 
the young gnnving eaUu'pillar (flrst two instars i, remaiiUHl ccaislant until 
they were full g^(^wn, and de<T(*ased again rapidly from the time they w^ere 
ready for pupalloa until the adults emerged. Moistun* was lowest at the 
time <»f hatching tHilA iH*r cent) and highest during lliird to tifth instars, 
namely S5 lyor cent. Ether .-soluble material (fats) decreased fairly rapidly 
in the eggs after deiKisition, decreased slowly until the larvae hattdied, increased 
gradually during the flrst two insiars, increased rapidly during the next three 
instars, and increased at an accelerated rate during tin* flrst iiart of meta- 
morphoHos, while it dCK.*reastHl during the second part. Fat caleulafed on a 
dry basis was hiwest uixm hatching (0.6(> i>t'r mit) and highest when larvae 
had just pupated (28.8 i>er cent). The relation hetwavn moisture and fatty 
Hubstances during the life cycle Is graphically shown. 
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II. Nitrogen and ittt relation to moisture and fat. — Analyses of egg masses, 
larvae, pupae, and adults of the tent catorpillnr showed that the total nitrogen 
content of the egg masses from the time they were deposited to the hatching 
of the young larvae averaged 13 iK'r cent. “There was an initial Increase, 
followed hy a de<Tease and again followed l»y an increase. The average nitrogen 
content of the growing larvae was about 10.2 per cent, decreasing from the 
time of hatching to tin' last instar. Nitr(»gen decreased corjsiderahly from 
the time the larvae were full grown until the larvae had ‘ just puimted 
(pn'pnpnl stage), while it increased during tlu* chrysalis stage. Adults 
again contained le.ss nitrogen than the pupa in tla^ last singe. The I’elatiou 
between nitrogen and moisture and nitn^gen and fatty substances is shown.” 

Kesults of .some experiments carried out at tlie Blackw'ood Kxjieri mental 
Orchard for the control of codlin motli, U. Fow lku {Jour. Dept. Agr. *SV. 
Aunt., SO No. 3, pp. Jig. /),--~This is an account of experiments 

conducted iii 192,'>-2(> at the State Experinnmtal Orchard at Blackwood with a 
view to discovering more etTectiv(‘ nielliods of control. Much of the data is 
X)resenli*d in tabular and graph form 

An infectious disease fatal to the larvae of the wax motli [trans title], 
V. CiumiNE {Compt. Rend. Soc. JUoI. \ranH\, 93 (J92li), No. gL pp 199 JO 1 ; 
ahs. in Nev Appl. Ent . /'/ {19 id), Kcr. H, No lo. p. 169}.— Tho author has 
isolated two organisms from diseased wax moth larvae. The first, which is 
virulent to the larvae, he has named lUivtrnum galUrUo\ and lli'‘ other, wliUdi 
is som(‘what pathogeiiii* to the larvai*. Ktreptocoi^ruH guJicriar 

Lyonetia clerckellu L. in vSweden, its biology and control (trans. title], 
N. A. Kemner {Mcddel. Ccnti alanst. E<frsol:sr. Jordhf ufesomrodot [Sin^drn], 
No. SOI {1926), pp 39, figs. 14; Eng. abs , pp 33 J7) - This is an account of an 
apph‘ leaf maier that sometimes o(‘eurs in Sweden in such numbers a.s to cause 
injury to. and even to entirely di'stroy, the leaves 

The bronzed cutworm (Noplielodes emniedonia Cramer) ( Lepidop* 
tera) , S. K. iKnt. *S’oc. Wash Ptoc , JS {1926), No 9, pp 201-207, figs. 

7). — In this pai>er the author des<‘ril>es the mature larva of the hr<»nzed cut- 
wonn rath(‘r fully as a c<jiitribution toward a classification of noctuld larvae. 
Notes on distrihutioii and seasonal history are included. 

Some hints on the preparation and study of genitalia, W, H. T. T.\xtH 

(Ent. Itec. and Jour. Variation, 3H {1926), No. 11, pp 143-lJfK pi- ' Direc- 

tions are given for the study of the anatomy of genitalia of the Lepidojjtera. 

Experiments in poisoning tlie cane borer witli sodium Oiiosilieate, T. IF 
Holloway, W. E. H.\ley, and J, W. Ixoram (Planter and Sugar Atanfr., 77 
(1926), No. 22, p. 4^1 ). — The work at the Louisiana Experiment Statimi pre- 
viously noted (E. S. K., 55, i). 455) led to tests liy the F. S. 1>. A. Bureau of 

Entomology, a summary of which is given in this brief statement. Sodium 

fluosili(*ate was dusted with hand dust guns on sugar cane plants In LouiBlana 
with negative results. 

The gall midges of vegetables and market garden crops, H. F. Barnes 
{Jour. Roy. Hort. Soc., 51 {1926), No. 2, pp. S31SS6, pis. 4). —Tills account deals 
with the gall midges attacking crucifers, iK*as, mushrooms, vegetable marrows, 
and XKirsnips. 

Summary of results of field trials by the U. H. Bureau of Animal In- 
dustry on ox-warble control, M. Imeh {Jour. ParasitoJ., IS {1926), No. 1, pp, 
42-46). — The author has found that the arsenical dip Is not a satisfactory 
remedy to control or eradicate ox-warble flies, and that rejieated dipping In 
any of the known cattle dljis limits or reduces infestation but does not eradicate 
the fly. Treatment of cattle during the fly season In wading vats charged 
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with a 2 per cent solution of coal tar-creosote dip or processed crude petroleum 
or similar oils prevents gross infestation but docs not effect complete eradica- 
tion. The wadlng-vat method of applying fly repellents or insecticides to the 
legs of cattle is practical and economical for use on farms, and it can success- 
fully be adapted to range use when watering places can be fenced. Pro- 
cessed crude i>etroleum (»r similar oils and a 2 per cent solution of coal tar- 
crei>sote dip are the most eff(‘Ctive of the medicaments used in the field trials. 

The occurrence of Cuterebra (Diptera, Ocstridae) in western (panada, 
A. E. Camekon {ParasitoJogy, IS No. /#, pp. fig. 1 ). — This is a 

brief account of the CK’ciirreuce of ocstrids of the genius Cuterebra in western 
Canada, together with a d('serif>tion of larvae takem in several localities. 

Notes on the life history of Oedemagena tarandi L. and Cephcnoniyia 
trompe Modeer, S. IIadwen {Jour. ParamtoL, IS (1^2(1), No. /, pp. 56~S5, 
figft. — The author finds that the fiy Is on the wing from June to September, 
hut that reindeer are not so heavily parasitized with C. trompe as they are 
with O. tarandi. C. trompe can make long flights, and when depositing its 
larvae oanses more fear than O. tarandi, hut few animals in a herd are 
atta(*ked at one time owing to the lesser mimher of flies. 

A destructive potato Ix^etle (Farming tn ^o. Africa, / (1920), No. 7, p. 
;?/>0).'“This is an a<rount of a native ladyiiird beetle, Epilaehna dregei. 

On some ('occiiiellidae of the tribe Telsiiniini, with descriptions of new 
s}>ecics, E, A Chapin (Piol. S<h\ Wash. Proc., SO {1926)^ pp. 129-lSS ). — One 
of the two sp(‘( ies h(T(‘ dtscrilied a.s new is Tclsimia nttida from the island of 
(yuam, where it f(M*ds extensively on the coconut scale {.isjiidiotus destructor) . 
The other sixK'ies, descril)ed as 7', emarginata, originally from Foochow, (^hina, 
has heen introduce<l into (‘aliforma as an enemy of diaspine scales infesting 
citrus fruits. 

The natural history of ants, It. A F i>h Itf ACMi a, trails, ami annotated by 
W. .M. \\'ii}’ELFH (New York and London: Alfied A. Knopf, 1920. pp X \ ll A-'2^0, 
pis. this \olnine Wheeler reprcnluces lleaumur’s unpublished iiianii- 

script on ant^s written alsnit the year 1742. Following an introdii(‘(ion <pp. 
XI XVII t, tiu' Iif(‘ and \\<*rk of Itr'niimur are ciuisidered tpp. .‘L40), followed 
by the original text of the Ili^^tidre des F<»urmls (pp. 4.'t-128), a translation 
(pp L'il 2171, annotations (t>p 221 2t>2i, a list of Uf^uimur’s works tpp. 2(sV' 
2741, and an index n*l>- 27 o-2S(m. This unpublished manuscrix>t, found by 
WlKsder in the arcldves of 1]u‘ Acadiany of Seiences of Paris in the spring of 
1112.1, is < onsi(!(>red by him to be evmi in its unfinished form the most imiH)rtant 
ni>rmeeol(»gi('al <lo< ument of the eighteeiuh century. 

The origin of mixed broods in polyembryoiiic Hyineiioptern, K. W. Leiby 
{Ann. Fnt. Noc. Amcr,, 19 { Ao. S, pp. 290-299 ), — From the author's studies 
he now coiisid(‘rs it ^'afe to conclude that insemination or lack of it by fer- 
tiliz(Hl feiiiait's is eontrolled in the polyemhryonic Ilymenoptera thus far 
studied. Since only males are produced from unfertilizcMl eggs, and since the 
siKH'ii^s can obvi(nisl> be continued only by the pnubiction of females, the 
contnd of insemination would he, ami is, of ailvaiitage to the adult parasites 
of a brood. 

Evperinienfs in rearing ctdonles of bumblebees (Ilremidae) in artificial 
nc.sts, T. H. Fkihon {fhol. Pul. Mar. Hiol. LuK, Woods Hole, 32 {1021), No. 
L pp. 31 07, figs. //) “ In the studies condtuded (he author fouml it possible to 
indU(‘o th(^ (phams of cmdahi species of North American hiinihlcbees to start 
colonies in confinement wlum either one <ir two queens were used. In 1019 
and 1020, an average sucee.ss of over 70 iku’ cent was attained in starting colo- 
nies under controlled cond lions. It is ptfinted out that normal colonies of 
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bumblebees were obtained for the first time by confining in an artificial nest 
a single queen unaided by introduced workers. Attention Is called to an account 
of experiments by PJath (E. S. R., 50, p. 259), who achieved similar results 
in 1022 by the confinement of a single queen assisted by from one to three 
workers. A bibliography of 14 titles is included. 

Intensive apiculture and tlie rearing of queen bees, A. Pekret-Matson- 
NEUVE Apiculture Intensive et r/'levaffc ^cs Retnes. Paris: Maurice- Mmdelf 
J926, S. cd., pp. A'T/P-fJ.Td, pL 1, pps. HH). — llrs Is a third edition of the work 
previously noted (E. S. R., 50, p. 158). 

The present position regarding adult bee disease is Clreat Britain, A. M. 
Stitroes {Bcc World, H (1926), No. 6, pp. 82-86’).— This is a paper presented at 
the convention of the Apis Club held in July, 1020. 

Four new’ species of parasites from aphidophagoiis Syrphidae (Hy- 
nienoptera) , M. Kamal [Vannd. Ent , 58 {1926), No. It, pp. 283-286). — The 
parasites here descrihod as new, all from California, include an encyrtid, a 
chnlcidid, and two ceraphromids. 

A new^ case of phoresie: Tricbograininidae on Orihoptera [trans. title], 
C. Perkii>re {Ttcubia [Rafaria], 8 (1926), No. 8-^. pp. 271^278, pi. 1, f{<fs. 2). — 
The author reports receipt i-f a numher of grasshoppers eolU‘cted by E. Jacob- 
son at Samarang and Batavia in Java, which carried small hynienopferous 
parasites on their lower wings. These chaleldid parasites belong t<v the family 
Trichogrammidae, or egg parasites, which it is thought iwohahI(‘ \v<Te being 
transi)orted by the grasshoppers awaiting the d4»iH>sition of t'ggs by their host. 
It is pointed out that this is the Or'-t ease of phoresh* known involving the 
Trichogrammidae and also the first trichograinmid imrasile of nrthoplera 
to be recorded The siXH'ies is deMTiluHl as new undtT the nnme OUposita 
xipliidli. 

Description of a new braconld parasite of Artona catoxantha ( Hy- 
menoptera), S. A. Bohwfr (Ent. Hoc. Wa^h. Proc , 28 {19!()), Ao. 8, pp. 188, 
189). — Under the naine Apantelcs artonac ii. sp , the author describes a para- 
site of the (‘arly stages of tin* coconut iK‘st A/fona rafoxatitha II:ind>.. at Kuala 
Lumpur, Fcd(*rat(*d Malay States, 

Observations on scorpions, F U. Smith (Hacticc, 65 (1921), \o 1673, p. 
64). — The author refers bri(*tl> to observations made of Eentrurrndes rittatus 
Say m Arkansas. Each young sc<iri)ioii was observed to he horn in a very thin 
and transparent (*nv('lf>pe, from which it fre(*d itself in about 15 minutes. 
Molting took place in from 3 to (> days and the young remained on the mother’s 
back for from 5 to 15 days. U was thought that tins scon^ion probably attains 
maturity in 5 or 4 years 

The life history and biology of the tree-toad chlgger, Trombicula liylae 
Ewing, H. E. Ewing (Ann. Enl. Hoc. Amer., 19 {1926), No. 3, pp. 261-267, ftps. 
4). — Tlje author record.^ T. hulae from the trt»e toad, Hula arcntcolor, in Cali- 
fornia. This is believed to he tlie first time that nymphs and adults luive beem 
reared from a parasitic mitt* larva obtained from an amphibian host. 

Redescription of Taenia krabbei Monies, K. K. (]ram (Jour. Paramtol., 
IS (1926), No. 1, pp. 34-41, li0X‘ 8). — A complete description Is given of this 
parasite from Iceland and Alaska, the primary host of wdiich is the domestic 
cat, the secondary host the r(*indeer. 

ANIMAL PEODUCTION 

The breeding and improvement of farm animals, V. A. Rice (New York 
and London: McGraw-Hill Book Co., 1926, pp, XIV+S62, figs. 113).-— The prin- 
ciples of animal breeding are presented with reference to the umlerlying law$ 
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of genetics. There are taken up in different portions of the book the funda- 
mentals of reproduction, Mendel ism, the physical basis of heredity, sex deter- 
mination, methods of breeding, biometry, breed analyses, and the inheritance 
of characters in farm animals. 

Twin and multiple births in our domestic mammals [trans. title], J. 
Richter (Arb, Deut, (JeaelL Zuchtungsk., No. 29 iJ926), pp. 119, figs. 2 ). — Based 
on rw'ords of various breeds of lu»r8es, cattle, sheep, goats, and swine, the 
autlK^r has studied the relative occurrence of multiple births and related condi- 
tions. The rate of breeding and the number of young per birth showed much 
variability in the different types of animals and in the different breeds of 
each type. The larger numbers of >oiing at birth and th(‘ more regular breed- 
ing of goats and swine are consideied due to the long-continued selection of 
breeding animals for fertility. 

Feeding and handling livestock to prevent shrinkage and loss, P. Ger- 
(Ohio Agr. Col. Kxt. Util., 21 (1925 20), No. 7, pp. 0, figs. 5 ). — Brief sug- 
gestions are given for the prevention of lo.sses in shipping livestock, with 
siHH'ial ref(‘rence to hogs, which suffer particularly from overfeeding in warm 
weather. 

Thc‘ origin and quality of commercial livestock marketed in Canada in 
1P25, II. S. AuKKt.L iCanadii Dipt Agr. Lirr.Htoik Itranvh Rpt. 0 {1920), pp. 
JtS, figs. J). — This puhiieati(ni deals with the (»rigin and quality of livestock 
uiarKe((Ml in t'anada during Itrio. and i> Minilar to the pr(‘viuii,s report (E. S. 
U., 54, p. 4(m. ) 

Diet and body fat, L B. Mfndei ainl \V K. A^'I>E^isoN ( Sett nee, 0) (1920), 
No. 1059, pp. ASlf-OiSO, figs. 2 ). — In continuing the studies of the deposition of 
soft V(‘g(‘tahle fats in nits (E. H. K, 52, p Idh), a ration composed of dried 
vkiin milk and M»y h(*an od or iKUinut oil has been fed until average body 
weights <»f 250 and 175 gin wen* iittained on the rations with soy bean oil 
and peanut oil, lesj)* eti\el.\ Follos\ing (he Ovtlmg of those unions the indi- 
\iduais w{*re star\ed until the losses in w’cight varied from 25 to 27 per cent 
of the body weight. The fat was then hardeiuHl on a ration of starch until 
weights of approximately 275 and 225 gm., lespectively, were attained on the 
tw’o rations. 

The results show{‘d that the proeess of starvation largely nunoved the soft 
oily fats produced on the diets (auitaining s(»j bean or jic^anut oils, and that the 
.starch fei'ding productsl a hardened fat, Infli\iduals not subjected to the 
starvation lauiod would ha\e reiiuired a much long<'r feeding [H^riod on the car- 
bohydrate feed to produce a fat of equal liardnoss tliaii (hose w’hich W'ere first 
star\(‘<l. It i.s also [Miinb*d out that the feed ri'quired for recovery after the 
starvation jHUUod was very low in proiHU’tlou b» tlu‘ gains made, and that in the 
I)*‘auut oil lot the fisxl intake of the starcii diet was less than with the non- 
Htarved groiq). 

The composition of swedea, A. Lahdek (*sVo/. Jour. Apr., 9 (1920), No. 2, 
pp. 100-107, figs. ,1).— The dry matter cmitent as well as the percentage of 
Holuhie and Insoluble solid.s of ten different varieties of swedes grow'U at 
Alx^rdecm, Edinburgh, and Glasgow have shown distinct differences, which are 
attrlbutwl to the bx’ality and <*lima(e, and to the variety grown. 

Hiiage inveHtigatioiis (M'iHconsin Kta. Uul. SS8 (1920). p. 92 ). — A new type 
of silage rot was found at tlie station, which upon examination showed no mold 
growth. The silage was hot, dark in color, offensive in odor, and moist and 
slimy to (he touch. The rot is due to a bacterium wdiich destroys the acid 
and is not checked by the by-products formed by the silage. Growth occurs 
rather rapidly even during the winter. No remedial measums have yet been 
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found, but cleaning and painting the walls of the silo with hot tar are rec- 
ommended. 

Elimiiiating the toxicity of cottonseed meal, W. D. Gaixup {Jour, Dairy 
Sci., 9 (1926), No, 4, pp. S59-372 ), — In continuing the studies of Dowell and 
Menaul at the Oklahoma Experiment Station (B. S. R,, 50, p. 408), cottonseed 
meal autoclaved or steamed for 1 hour and untreated meal in combination 
with other grains were fed to different lots of 3 pigs each at the rate of 1,3 
lbs. of the cottonseed meal i)er 100 lbs. of body weight during a 76-day test 
A check lot of inferior animals received tankage. The pigs receiving the 
steamed and autoclaved meal were in Ihe best of condition throughout the test 
and always ate their feed with a relish, while the untreated meal was eaten 
only sparingly. The total gains per pig in the different lots were with steamed 
meal 20 lbs., autoclaved meal 22 lbs., and untreated meal 13 lbs. 

In further studies of the effect of treatment on the toxicity of cottonseed, 2 
feeding experiments w'ere conducted with rats. The 4 lots of 4 individuals each 
used in tlie first experiment received rations containing 50 per cent of wheat 
and 35 per cent of untreated cottonseeds, 35 per cent of cottonseeds soaked for 
4 hours and autoclaved for 1 or 2 hours, or 25 per cent of cottonsiKHis extracted 
with ethyl ether plus 10 per cent of commercial cottonseed oil. All rats 
receiving the ration containing untreated seeds were in poor condition during 
the latter part of the 9 weeks’ experimental period, but tlie other lots made 
normal gains and produced normal young. 

To further study the effect of cooking, lots of 4 rats re(‘i‘ivod a ration 
composed mainly of 58 per cent of wheat plus 35 per cent of cottonseed meal 
steamed for 1 hour, or 35 per cent of untreated cottonseed meal. A third lot 
received 25 per cent of untreated meal in the ration. Slow growth and poor 
condition uccoiniianied the feeding of the ration containing 35 per cent of 
untreated cottonseed meal, but 25 per cent did not show toxic effects in the 
7 W'eeks’ experinumt. Steamed meal, however, produced much belter gains. 

The author concludes from these exiieriments that untreated eottonsee<l meal 
is quite toxic when fed in loo large amounts or to young animals, but that the 
toxicity is overcome by autoclaving for 1 hour at 20 lbs. i»ressure or l)y cooking 
with steam for 1 hour. 

[Feeding experiments with beef cattle at the Wisconsin Station] (Wis- 
consin Sta. Bui. SSH {J926)f pp. 129, ISO, iS'2) — Results of exiK*riments are 
noted. 

Chopping alfalfa hag for hrrf cotos. — lu work by J. O Fuller and E. 
xVrneson feeding beef cows witli nursing calves by the reversal method for 
two periods of (>3 days each showed a slight increase in favor of chopped hay. 
Cows on uncut hay gained 0J7 lb. per luaul daily and those on cut hay 0,38 lb. 
daily. There was no difference in tiie gains of the calves. In this exix*riment 
there was a saving of 30 jier cent of the concentrates wdien cut hay was fed, 

Cottomecfl and lin^ad niral for fattening steers. — The results of one experi- 
ment by F. R. Morrison and B. II. Roche slu»wt‘(l that calves receiving a protein 
supplement of half cottonseed meal and half linseed meal made practically 
ideiitieul gains with calves re<'eiving linseeil meal alone. It was calculated that 
the mixture was worth more than tite linseed im‘al alone. 

Rhodes grass hay versus alfalfa hay as feed for cattle, K. H. Wiluams, 
R. H. Bukns, and (\ A. Smith (Arizona /S7a. Bpt. 1923, pp, //06, 467).— Two 
2-year-old Hereford Indfers fed Rliodes grass hay consumed 33 lha. dally and 
gained 0.39 lb., VvIdJe a similar lot fed alfalfa hay consumed 15 lbs. |)er day 
and gained 1.07 lbs. In a second te.st in which two lots of two Hereford cows 
and their 8-months-olcl caives were fed hay and a limited amount of silage, 
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40 lbs. to the lot, those feci alfalfa consumed 27 lbs. of hay per day as against 
19 lbs. for those fed Rhodes grass hay. In the first lot the cows gained an 
average of 2.33 lbs. daily' and the calves 1.99 lbs., while in the second lot 
the cows lost sliglitly in weight and the calves gained 1.21 lbs. daily. 

The cattle of the world, A. II. Sandeks {WaHhington, D. C.: Natl. Geogr. 
So(\, 1926, pp. HH(8. lllf ). — A reprint of the article previously noted 

(K. JS. II., f>r), p. 58), With a supp!(‘merit on the jiropagalion of domo.stic 
(*nttle. 

Morphological iiive.stigatioii of (jJeriruiii bred Shorthorn cattle [trans. 

title], J. V 0 i\ Ui’MKMi (La)idir. Jaluh., 6h {1926). So, 1. pp 1-29. fig 1 ). — This 
c(insists of a stalLslical study of various laxly ineasurcaaciils of se\eral groups 
of Shorthorn cattle bred in (h'rnianN. 

Tlie Hhagnnri breed of cattle in Sind and Ilaluehistaii, H. (i. IIalucii 
{liomlmp Dept. Apr. lint. 126 il926). pp. 16. pis. 6)- — A des<-ription of this little 
known breed of *’uttle 

Rutabagas vs. C(»rn silage for breeding ewes c \Vis('h}i'<in Sia. Bui. 388 
(1926). p. 123 ). — In work by I'. Ik Morn*-,*!! and F. Kleiuluanz, 29 Slirop.shire 
ewes w’en‘ di\ided into two lots. Ono lof was tod 2 Ib'-i of ^i'age and 3 11>h. of 
hay daily. Tb<‘ other lot n‘(‘ei\<‘(l 3.2 lbs <>f rutalwigas and 3 3 lbs. of hay. The 
larger allowance of feed in the Hee<)n(l lot wais made to keep ]>oth lots in about 
the same condition. For a!>out a immth before lambing both lots wore fed 
0.5 Ih of a grain mixture per day T1 h» <‘\ves fed rutabagas made slightly less 
gain and produced lambs that were l(*.vs thrifty at birth than tUo.se fed silage. 

Various methods of docking laiub.s, U. 11 Wii.livms, 11 H. Rikns. and 
F A Smith (dneoau Sla Rpt. 1922. pp. Jpo, Tin* results of an experi- 

ment to determine the most satisfactory method of do(‘king lambs are brieily 
reported, but no conclusions are draw’n. 

Sheep raising in central Alberta and a eoiiipari.soii of six breeds, F. H. 
IlKKi) and L. T. (hiArMAN {Danadn Dept Jar. Bui. 6S. u ser. {1926), pp. 15, 
figs 6 ). — Tills pubUcaluui (‘ontalns an aecount of the comparative iinprovmnent 
through grading up a tl(K*k of 4<K) common range ew(‘s of wa'siern (kinada by 
the u.se of purel)re<i Slirojjshire, Hampshire, Oxford, Oheviot, Corriedale, and 
lAdc<>st(>r rams from ltd 7 to 1925. The results showed that ewTs could he 
rapidly improved by several suc<*es.siv<' geiawations of matings with purebred 
rams of anj of the brt^xls. 

Th(‘ breeds were rated diffm'ently as to their ability to fix breed eharacter- 
istic>, li\e woiglit, (juality and weight f>f i1h‘ lambing iionMuilages, and 

mortality, weights, and dressing ]K'reentages of llu* lambs, but for general 
utility i>urpoHe.s tht‘y were rated in the <»rder as given above. The Cheviots 
vven‘ entioized for nervousmN.s, Lohv''UM’s for open tloeoos. and Corriodales tor 
bcdiig slow in their ability to obtain feed. 

In feeding exiieriiiuuits lowland hay iiroved decidedly sutxuior to oat green 
fin'd for fattening ewx's. The results of a eomjiarison of eight roughages when 
fed with oats to shi'arling wethers .showed tliat the largest average daily gain 
per head, 0 35 lb., was made with cut oat gr<*en feed, followed closely by 0.34 
lb. with upland hay. The smallest amount of roughage, 878 lbs., was roipiired 
pc‘r 100 Ib.s. of gain by the lot receiving the upland hay. The smallest avei'age 
daily gain i>er head, 0.10 lb., occurred in the hi receiving lowland hay, but one 
lot receiving cut oat green fmi without the supplementary feeding of oat grain 
made an average daily gain of only O.OS Ih. 

In another exi>eriment with 0 lots of lambs there wx're produced with whole 
oats an average daily gain of 0.32 lb. ; whole barley, 0,29 lb. ; barley and oats, 
0.2S lb. ; 8en?enings and oat chop, 0.24 U>. ; oil cake meal, 0.23 lb. ; and screenings 

45479 -27 (J 
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and bran, 0.21 lb. These were fed as the grain portion of a ration including 
alfalfa, oat green feed, and lowland hay. 

Development of breeds of ooarse-wooled sheep in liussla, N. P. CniKviN- 
8KY and V. B. Elagin {Razvodimyih v Rossti Porody Gruhoshcr$tnykh Ovets, 
Kief: Kievsk. Politekhnich, Innt, Imp. Aleknandra II, 1916, pp. XV’i-tSSA-96 ). — 
Detailed descript ion.*^ are given of the character, adaptation, di.stribution, and 
general economic value of the coarse-wooled sheep in Itii.^^sla. The breeds are 
grouped as coarse wooled, long wooled, Kiirdian, and fat-tailed sheep and are 
discussed with reference to their development and to their inu)ortanee in the 
different localities, regions, and goveniineiits. 

Development of breeils of coarse-wooled sheep in Russia [N. P. (^hikvin- 
BKY and V. B. Eijvgin [Pnlozhenic k Kni(ju\^ Razimlimytd r Rosm Parody 
OruhosherHit^ykh Civets. Kief: [Ktevsh. Pfftitekhnuli. Inst. Imp. Alcksandra II], 
1916, pJs. 17: insert {teyendH), pp. H ). — A collection of 111 llgures illustrating 
bre^d characterislh'^’, wool texture and quality, and ixdt value, published as a 
supplement to t]i(‘ work noted above 

Skeletal development in sheep, N. Oiiirvinhky (Razrit'ie Koslnika u 
Ovets. Kief: Kiersk Potitekhnwh Inst. Imp. Ateksnmlra fl. 1909. pp. \ 11^304, 
pis. IS ). — This hook, an anatomical treatise on the development of the skeleton 
in sheep, devotes chapters to the conformation and development of the skull, 
spinal column, ribs, sienium. M-apuIa, long bones, and other parts of the skele- 
ton, and disciissos the relation of sex, ag(*, feeding or the plane of nutrition, 
castration, environment, and other factors to the growth and structure of these 
parts. 8p(*cial attention is given to the effects of normal and insuflicient 
nourishment at different ages T1 m‘ com])arativ(^ size and conformation of 
different i)arts of the skeleton are illustrated in Idt^ ligures. 

The gout: Breeds, breeding, and exploitation, [E | Htart i>r Pleshis (Lfi 
Chfhre: Rof^es, FAevaye, Exploitation. lOtris: LiOr. Ayr. Maisrm Hustique, 1926, 
pp. 156, figs. 46 ). — This referen<*e book deals with the biwds, management, hous- 
ing, and breeding of goats, and includes chapters on the milk, cheesp, and 
meat of the goat. 

Hog-feeding investigations. It II. Williams, K. H. Bi;rns, and F. A. Smith 
(Arizona Sta. Rpt. 192S, pp. 467~470i — The results of the following (experiments 
are briefly noted: 

Vitamins for piys . — This is a continuation of work previously rerxirfed 
(E. S. R., 5d, p. 7(d) of 2 gilts on a restricted diet of ground hegari and tank- 
age, One gilt was removed at the end of alniut 2tK) days. Tlu^ other gilt was 
maintained on the same ration for about 5(K1 days, at which time she weighed 
460 lbs., had faihxl to conceive, had Ixx'ome blind, and showed evidence? of 
nutritional deflcieiicy. After being on alfalfa pasture for a short time she 
became healthy and thrifty and later conceivixl. 

Ground yellow corn v. a mutture of ground yellow (vjm and 10 per cent 
tanka ge.---Oi\o lot of 8 ]>igs s(df-fed ground yolhm vorn weighed less than 150 
lbs. after 17 weeks of fecxling. A similar lot of 7 pigs stdf-fed ground yellow 
corn 00 per cent and tankage 10 per cent averaged 208 ll)s. in the same length 
of time. It was doubtful whether any of (he pigs fed corn alone would have 
ever reached marked weight. 

Pattcnififf hoo^ on i,arVa„e.-A lot of 7 plg.s, avcruKi.iK 11.8., fed all the 

ix*" ‘">d Ra'n«d an average 
Of 2.12 lbs. daily, it refiuired 844 \\m of garbag(‘ to produce 1(K> lbs. of gain, 

S^rbage was m.r>l per ton. Another lot of six 
40-Ib. pilgs ate 14.3» lbs. of gurtiage per day and averaged 1.64 lbs. daily gain. 
These pigs required 930 lbs. of garbage to produce 100 Jb.s. of gain, and the 
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garbage was calculated to be worth $10.23 per ton. The average dressing per« 
eentages were 74.61 and 80 in lots 1 and 2, resi)ectively. 

Ground firgari v. ground yellow corn. — Two lots of 7 pigs each averaging 
56 lbs. were selected to compare the feeding value of ground hegari and 
ground ycdlow corn when fed with tankage. The lot receiving corn and tank- 
age gained an average of 1.2S IIjs. per (iay for a iKwiod of 17 weeks, and 
re(piired 40S lbs. of fetnl to produ(*e 100 lbs. gain. The lot re<*ei\'ing hegari 
and tankage gaimnl 1.0 lbs. per day o\er a iRM’iod of 20 weeks, but re<iuired 
45S lbs. of feed to produce 100 lbs. gain All of the jags in the first lot were in 
mark<‘lable couditu>n at the (‘iid of 17 wH'ks. while (»nly 3 in lot 2 had reaclu^l 
a desirable finish at the end of 20 weoks. At least 2 of the pigs fed hegari 
were tf>taily d<‘:if and blind and se\erai had nervous sjaisms, apparently due 
to a vitamin defiriomw. All of the pig.s fed on corn were lu^allby and vigorous. 

AS’f.r UK a factor in faitcnhuj yo/fi. — On a ration (d* cracked hegari self-fed, 
alfalfa pasltin*. and abtnit 7 per <‘ent skim milk, boars made an average daily 
gain of l.Ui lbs., and a mixed lot of barrows and gilts l.ti lbs The barrows 
in fids last lot gaiic^el 37 pew (*ent mon‘ than did the* gilts. The boar jugs 
r(M|uircd 24 per cent inon‘ licgari and 2 per cent more skim milk to make the 
same gain than did the mixed lot <>f harrows and gilts. The mixed 1(4 returned 
23 per (‘(‘lit nn»i*t^ proiit tluui did ih<‘ boars 

7’ao tnefheds of (trauinn (nlt^ and tnaintaminy hrood — A study was 

begun in 1010 of the eflcct of ahundanf and limited fmling upon the develop- 
ment of tiv(' gilts Three gilts that were full fed h(M*am<‘ barren and were s(»ld. 
or tin* 2 gilts that had Imd a limited feed (an* also pro\ed hurn'ii. wdiile the 
(Ulu'r gull has twice farrow<‘d normal litter.s and raised an ave’‘a::e nmnlier of 
pigs 

fSuine feeding experiments at the Wisconsin Station) ( iriscoHyhi Kfa. 
HuL dSS pp lid. //J. IJJ, Ido, 2).-~Uesults of feeding e.xperunents 

an* n(»ted. 

Is (frdinaty Unicstftnc a suttahh supph nivnl /or .se no Sow ,s fed lloats 
h(‘<*ame stiff and hore dead oflViiring evcti ^Yhen <*od-livcr oil was added to the 
ration, iHTbaps luH'ause of an ex(‘ess f>f limuine in tlie tloats. Wlnai sows were 
fed limestoiK* and cod-Iiv(*r oil r(*prodn(‘tion was normal, hut the animals devel- 
oped rickets in tin* al^sence <*f cod-U\er od. 

V(«a/ /or -'Several trials hy F U Morri.son. .T. M Farg<», and Thomas 

with yeast as a part of the rati(»n for swine faded to sIkwv any iKuieficial 
results, and in several (‘a.ses pigs withont yeast made fa.ster gains. The 
cost of i>roduclng gains was materially greater in the lots that were fed yeast. 

^ctntHohd fiudtermilk.- The results of thrive trials hy Morrison et al. in which 
Kcmisolid huttermilk (3d parts of water to 1 part of scmisolid hutterndlkl was 
fed showed no iuu)ro\cm(*nt in the health of the pigs nor increase in the rate 
of gain. Tin* (*ost of Idd Ihs. of gain was increas(*d hy the use of semisolld 
buttermilk. 

Vnhtc of chcvHC parinys ~ In work by Morrison et al , pigs fed cheese parings 
made a gain of 1.04 lbs. iK*r l\ead daily on an average rati(m of 3.7 lbs. of corn 
and 1 lb. of cheese parings. The calculated value of cheese iMirings was $60 
per ton. This product should l)c used within ti short time, a.s mold is apt 
to s('t in, which may either prove iulurlous or decrease the feeding value. 

[Mxperimetits with swine at the (Vntral Fvperi mental Farm]» (J B. Koth- 
WEix (Canada Kirpi, Farms, Anim. Hush. Div. Fpt. pp. 32-55, figs. 5).-— 
Brh»f accounts are given of the results of experiments with swine dealing with 
various suhstitutes for skim milk in the feeding of weaned pigs, the use of 
potassium ievdide, ('oddiver oil, and yt^ast in the ration of inark(4 hogs, the value 
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of oat clippings, the Influence of feeds and methods of feeding on various types 
of market pigs, the value of alfalfa meal for market hogs, and comparisons of 
various strains and breeds of swine (E. S. K., 54, p. 801). 

The value of flsh meal in swine feeding [trails, title], J. C. be IIuytek 
DE WiLDT (DE RuiJTKB DE Wildt) {Vcr, Exploit. Procfzuivclhoerderij Hoorn. 
Vcrsldff 1925, pp. 27-149, figs. 5; Ger. aha., pp. 13S-14S: Eng. ahs., pp. 144-^4^1 
aim in Dept. liinncnlaud. Zaken en Lmulh. \NcihcrlamlH'\, VerHlag. Landbouwk. 
Onderzoi’k. Eijkslandhouwproetsta., 31 (1926), pp. 31-153, figs. 5; Ger. als., pp. 
137-147 ; Eng. ahs., pp. 14S-15S). — The results of (> experiments dealing with the 
value of lish meal as the protein supphunent 1o rations of corn, barley, and 
whey or skim milk for fattening hogs are reported. All of the pigs received 
some fresh grass in summer or mangels in winter, and those not imduding lish 
meal were supplemented with IP gm. of calcium iihosplmfe per head daily. 
The flavor and odor of the boiled and baked meat and the hardness of the fat 
were determined for individual animals after slaughter. 

In the first experiment, wiiieli lasted 140 days, the substitiiliou during the 
second, third, and part of the fourth months of 250 gm. oi fish imcil daily for an 
e<jual amount of barley in a corn, barley, and whey ration was found not to 
alfect the rate of gain, but the slaughter records showed that the ])lgs reecdv- 
ing fish meal w’ere more fleshy and l»etter jiroportloncd and the im^aL w*as of a 
l>ett(*r quality. Th(‘ flavor and odor after cooking were normal in both 
lots and no differonee in the hardness of the fat w’as appanmt. 

Ill three further exjK'riments in which e(»rn, barley, and whey wtTi* fed for 
3 to 4 weeks, followed by 8 to 4 months in wiii('h tliis ration was supple- 
mented with 250 gm. of fish im‘al daily and finally by 4 w’eeks or more for 
finishing without fi'^h meal, it w’as found that sufficient additional gains w’ere 
produced by the fish meal to be practically equivalent to Ibe amoimt of fish 
meal fed. The quality of the slaughtered eareas.ses prodiic(*d with fish meal 
was equal to or slightly superior to the eareas.ses of those not receiving the sujv- 
plemi'iit. 

In two other exjH'nments the IKh meal was continued ipi to the time of 
slaughter without evidence of an appreciable efft'ct of such ftn'ding on the 
flavor or odor of the raw or cooked meat, though it was rejiorK^d for one 
experiment that tlioso receiving fish meal were somewhat fatt(‘r. 

Modern swine husbandry, Lokd liii’oisi.oi {four. ronnriH' Club [fjondon], 
1926, pt, 6. pp. 38~9S, figs. -J). — A desi'riptioii of Eiiglisii incihods of swine 
jirodiictiou. 

Pig breeders’ annual for 10126 (Londftn: Eatl, Ptg Breedens' .Assoc. [1926]^ 
pp. 17-99, pis. 19) — This contains several articles of j>riinary interest to the 
swine producer. 

Chopping tiniotliy Jiny for work horse.s Etu. Bui 3SS (1926), 

pp, 130, 131). — In experiments by J. C. Fuller and F. Arnc.son one horse in each 
of eight teams wots fed chopped hay and the otht'r horse uncut hay. Both 
lots were ft*d I lie same weight of hay, but tin* coiueiitrate ration was redm^ed 
10 per cent in the chopped hay lot. After eight waaics of smii feeding the 
rations were reversed and continued for another peiiod (^f (‘Ight weeks. During 
the fir.st period the horses <#ii chopjied hay lost 70.2 lbs. p<*r head and tlmse on 
uncut hay 40 ibs. each. In the second perhal (he horses on choi»pcd hay lost 
19.2 Ib.s. each and tliose on uncut hay gained 40.4 lbs. jier h(»ad. 

The evolution of the horse, F. B. Loomis (Boston: Marshall Jones Co., 1920, 
pp. XVf-{-23S, pis. 26, fgs. 41)- — In this volume the author tittempts to describe 
in simple terms the story of the evolution of the horse. ('hapttTS are devoted 
to the Eocene, Oligocene, Miocene, Pliot*<»ae, ami Bleistoeene horses, and the 
wild horses of to-day. 
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The ass: Horses used for mule breeding and the mule of Poitou, L. 

SAUSSir^ti {L'Ane: Les Vhevaux MulmsierH et la Mule du Poitou. Paris: JJhr. 
Des Sciences Aftricoles, 1925, pp. 342, figs. 32), — This book (leaks with the general 
importance* of the ass and mule industry in Poitou and describes the types of 
asses and hors(*s used and mtiles ivrodueed. 

[Poultry experiments at the Wisconsin Station] (Wisconsin Sta. BuL 388 
(1926), pp. 109-tlJ, 115). — The results of exi>eriinents arc briefly noted. 

Winter sunshine and egg product km . — In work coiiduetcHl by J. G. Ilalpin, 
pulU^ts fed th(* rejiuhir Wisconsin and expos(*d to as much sunlight as 

pcjssible during tlie winter of lb21r 25 produced as widl as th(>se rec*eiving eod- 
liv(*r oil During the wint(*r of 2(> Die i)(*st roMilts were ol>tairK*d by 
keeping the windows <‘los(‘d and irradiating the birds with ultra-violet light. 
God-liver oil and irradiati’d eorn oil when ft*(l at the* rat(‘ of 5 per c(*iit of the 
ration ga\e satisfaciorv nssulis. Kggs from gr<‘nt>s in wdiieh windows were 
kept ilos(*d and no additional treatment provided s(»on became practically 
unliat('bahl(\ Tlu* same was true whf*n iriMdiatcd corn oil was fed. It wa.s 
also (‘\id(>nt that the binl> c(nild store (uiotigh of the sun's rays to i>rotect 
themsehes tlir<>ugh part of tile winter. 

Mineral'^ influcin'c rate of growth of chicks — Chicks fed the Wisconsin ration 
of Sd parts (>f v(‘llow e(-rn, 20 parts of middlings, 5 |>aris of (hick-sixed b<tne 
5 parts clib k sized iiim'^^toiK*, 1 part of salt, and free to skim 

milk. cr<‘W' to a weight of r>np irm. in 10 wetk^ A sinular lot in wbit'h the 
bon(‘ iiuail was U‘ft otU aieraged I8fl gm , and a third lot in wddcli limestone 
was omitted weighed 555 gm. At 10 we\‘Ks of ago the chicks in the* bds 
averaged 1,107, 005, and 400 gm , resfXH tiv ely. 

Suiilif/ht more iniifutmU ni hone hutld ng th<tn aiHcuut of hmc — In wauic 
by K. P Hart and ilalpin fu (ietormine tho ne<a‘ssity ot lime supplements for 
chicks raisiHl in tin* sunlight, groups fed a ration of \ellow’ corn, skim milk, 
and salt w<‘r(* gi\en 1, 2, and 4 ikt <ent of calcium carbonate, r(‘siK*eti\e!y, and 
otluT groups ns'idved similar amounts of bone meal, revpeidivtdy. Check 
groui»s were maintained indoors aw'ay from light. 

At the end of 5 weeks lH)nes from rei)re.sentatives of each group W(*re analy7>^d 
for ash For thos<' conflned iruha)rs the bine content varied from 50 to 54 iK*r 
(cnt, wliile ( hicks in the op(*n hsid bones containing from 45 to I(> p(*r cent lime. 
At the (‘ml of 10 weeks the lames of the (ddek.s in the grouiis in the sutdight 
eonlaimMl about 55 per cent ash. None of the chicks kei>t away from .sunlight 
lived to 15 w'ceks of ag(\ 

Xiitrleiit requirements of growiiijc chicks, V. K. MrssEiii. (Sebraska Sta. 
Research Bui. 38 (1920), pp. UK jH)s> //).-~The wairk herein reported is a sum- 
mary of data iiol(‘d i»n*viously tE. S. U., 55, p. 275; 51, p 800) and above. 

Corn as a nutrient for growing chicks, F. K Mt ssi ui, 11. Ilux, and J. A. 
UosKNiiArM i Poultry S( i., 5 (19261, So. 6, pp. 281 284. fig. /). — In studying the 
defl(‘iency of corn ns a f(*e(l for growing chi<’ks at the Nebraska ExiK?riment 
Stati(m 5 lots of 25 T-day-old Single tkmib White Leghorn chicks each w‘ere 
selected for an 8 \v(*ek t(‘st. The basal ratir>n (amsisted of yellow’ corn for all 
lots. One lot r<.*celv(*d a snippleimmt of (juartz grit only, while distilUd w^ater 
was supplied for drinking. The other lots received tap water, and for eaiii 
07 parts of fecal 8uppli<*d 5 parts of a mineral mixture (*omposed of bone ash. 
calcium carbonate, and sodium chloride <fl0:2(l:20i were included. The ration 
of yellow eorn niid minerals of 3 of these lots was supplemented with 5 ix>r cent 
^f ogg albumin, one lot receiving also 5 i>er (vnt of yeast, while another was 
given green alfalfa twice daily. All birds recieived direct exposure to sunlight 
on clear days. 
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The results of the experiment indicated that yellow corn is deficient in 
minerals, proteins, and vltamine B, since the best j^rowth was obtained in the 
lot receiving the yellow corn and mineral ration supplemented with egg albumin 
and yeast. Practically no growth was obtained in the lots in which the yellow 
corn was supplemented only with quartz grit or with Uie mineral mixture. 

“Artificial “ enzymes and poultry feeding, W. F. Holst {Poultry ^S'ei., 5 
(1,9^6), No. 6‘, pp. 261-265). — A review ot* the literature dealing with the physio- 
logical action of enzymes on digestion, with particular reference to poultry. 

The nutritional requirement of the chicken. — VI, Does ttie chicken 
require vitamin C? K. B. Haut, H. Stkeniiock, S. Lkpkovsky, and ,1. (1. Halpin 
(Jour, Biol. Chem., 66 {W25), No. 2. pp. HIS-HIS, fly. 1). — In c^nitinulng this 
series (E. 8. R., 55, p. 867), the vitamin <" content of the livers of chickens 
which had been fed from November 29 to February II on a ration of yellow 
corn, wheat middlings, raw bone, pearl grit, salt, and antoelave<l skim milk 
plus ultra-violet liglit was determined by feeding 1 and H gm. daily of the livers 
to scorbutic guinea pigs. The guinea pigs r<H‘eiving 1 gm. daily of such 
chicken liver showed some improvement but iu>( <*omplete re(‘overy, thougli 5 gm. 
daily effected complete recovery. 

Because of the possibility of the chickens accumulating vitamin 0 in their 
livers from small amounts present in the grain, the ( xptuiment was repea ((*d, 
using a purified diet of dextrin, casein, yeast, salt, agar, and cod-liver oil. 
After 84 days of feeding this ration, on which poor gnuvth was made. 1- and 
3-gm, amounts of the livers were fed to scorbutic guinea pigs. Three gm. (4* tlie 
liver again curtKl scurvy, but 1 gm. daily did not supply suflicicmt amounts of 
vitamin C though some improvement followed its admini'*tration. Evidently 
the chh'ken does not require the pre<.*ence of vitamin C in its diet. 

The relation between the amount of ultra-violet light received by hens 
and the amount of antiracliitic vitamin in the eggs prodiured, J. S. HrtntKs. 
L. F. Payne, K. W. Trrrs, and J. M. Mookk {Jour. Biol Phvm., 66 ( i!U5), No. 2, 
pp. 595-600) — A more complete acc(aint of experiments the results of widcli 
were previously noted (F 8 U., 55, p. 266) 

The 1927 New Jersey chick ration and metliod of chick feeding, F. IL 
Clickner (New Jersey fJns. Hniis to Poultry men, 15 {PJ21). \o. 5, pp, 
fig. 1). — A chick ration is recommended for New Jersey iK)nltrMiH^n, The pur- 
pose of the iiigi’edients of the ration, metinais of brood jig, and general manage- 
ment are included in the discussion. 

Egg production, monthly costs, and receipts on New Jersey poultry 
farnjs, November, 15)25— October, 1026, W, JI. Aij.kn {New Jeisey Htas. 
Hints to Poult rymen, 15 (1927}, No. J, pp. J, fig. 7). --This is a report for th(‘ 
lK?riod extending fnun November. 1925, to Oc(ot»er. 1926. The <la(a are a com- 
pilation from rec(»rds of 28 ixudtry farms representing every iwmUry section 
of New Jcu’sey. 

Broiler production, R. B. Thomcson and R Pknqi jte {Arizona Sta. Rpt. 
192S, pp. 508-510) — In two experiments in tlie feeding of broilers the basis of 
the ration fed was ground milo 2 lbs , shorts 1 lb., and water H lbs. To this Imslc 
ration was added in lot 1 1 lb. of ground oats, lot 3 1 lb. of alfalfa meal, and 
lot 5 1 lb. of cottonseed meal. In lots 2, 4, and 6, 1 lb. of semisolid butter- 
milk mixed with 7 lbs. of w^ater was substituted for the 8 lbs. of water. Other- 
wise the rations w^re the same as in lots 1, 3, and 5. reHjjectively. 

The (iockerels given semisolid buttermilk made, with one exception, lK.»tter 
gains than those not given buttermilk. All lots ate wtU exccypt lots 5 and 
6. These lots liad a tendency to slow’ up on their eating toward the end of 
the experiment. 
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Capon production, H. E. Botsfobd (N. Y. Affr, CoL (Cornell) Ext. Bui, 
(1926), pp. 16, figs. 13). — Directiona for caponizing and related Information, 

The induence of the vertical position of eggs on the development of 
embryos in Galins doiiicsticns [trans. title], E. Umanski (Zool. Anx., 68 
(1926), No. 3-4, pp. 81-87, fign. S). — In each of two cxi>erii«ents 28 egga were 
incubated for 8 days in the vortical i)osition, but in one exi)eriment the small 
end of the egg was up and in Uie other the large end was np. After 8 days’ 
incubation with the small end up there were 11 living and 11 dead embryos, 
while 0 had not develop<Hi. When the other end was up there were 15 living 
and 7 dead embryos, while 0 w(‘re iindeveloiK d. Of the living embryos 5 in 
the former and 4 in the latter experiment were abnormal. Of 28 eggs incu- 
bated as (‘ontrols in the normal position there were 20 living and S dead 

embryos. 

The abnormalities observtHl in the i‘ggs incubated in the vertical position 
were associated with irregularities in the development of tlie amnlolic and 

allantois membranes. These almormalities were explained in the eggs incu- 

bated vertically as due to the twisting and tension on the .^olh membrane 
and chalaza resulting from tlie tendenc.v of tlie germinal disc to remain on top. 

On the inlliiciice of sevual honiioiies upon the number of erythrocytes 
and pcrceiit4ige quantity of heiiioglobiiie by fowl, L. J. BLACiitut (Biol. Gen., 
J {1926), No. Jf-5, pp. ffSCh-Jilfl) — Studies of the number ot red blood corpuscles 
and the percentagi* of hemoglobin in the bhaal of 2t> cocks and 113 hens of 
difTenmt breeds .showed that botli tiic red ceil count and the aiinumt of hemo- 
globin w'ere considerabl} higher in the males than in the femaU^s. This 
amounted to 23 8 per cent in the nuinlK'r of red (*ells and 20.1 ix^r cent in 
I lie per<*cntag(‘ of hemoglohin In man the respin tive ditterences between the 
two sexes wen^ P and 12 5 i>er <‘ent 

After ca.stration the number of er> throc> tt‘S and peitvntage of hemoglohin 
d.mlnislied signiticantly m males, i,ut no signitiiant ditTereiices were observed 
in females. When the sexual glands were transplanted inti» new hosts the 
numb(*r of er.vthroc\ tes was comparable with the mimbiT in the sex from which 
the gland was taken. 

The cat: llaces, breeding, and diseases, K. Lakievx and P. .luMArn (Le 
Chat: RauH, VAvvoge, Maladirti. f^avis: 1 /Do^., 1926. pp. 272. fign. 29). — 

'fhe origin of tln‘ ditTerent types of ilomcstic* eats, standanls for the different 
\arielit‘s, and th(‘ an.ilouiy oiid ph\sh>logy of cats .iir tak(*n up in turn, with a 
large port * on of the h»M>k dtwoted to ilisf^nsc.s. 

Theory and practice ot fox ranching, J. A. Ai li x and AY. S. McLube 
{(Aiarlottetoivn, /*. E. / ; Innn Ctg. Co. 1926. pp A I -1-2 ivV, /d.s. 23, fig. J ). — A 
popular presentation (»f the priiu*ii»l<^s of fox tanning. di*aUng with the selec- 
tion and laying out of ranches, tox breeding, feeding, and management, A 
considerable portion of the book (ieals with f<i\ parasites, disease.s, and surgery. 

DAIRY FARMING— DAIRYING 

History of the dairy industry, T. U. Pnnr.K {(*hwago: Mojonnier Bros, Co., 
1926, pp. A'A7/+djJ, figs. 22d)" -Tbe tleveloimuaii of dairying in the different 
countri(‘8 of the wauid is reviewed by first giving an idea of the natural 
conditions, tyja's and breeds of cattle and their development or importation, 
and a historical aceount of the cream, butter, i het'se. condensed and evai>orated 
milk and ice cream industries, with relatcnl information on cooperative enter- 
prises, consumption, educational institutions, cattle diseases, and the like. The 
account of each country ends with a list of important events in chronological 
order. 
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Ihroceedings of the Congress for the Feeding of Cattle and Dairy Control 
{V Alimentation du Detail Bovin et le Vontrdle Laitier. Travaiw du Congr^a. 
Paris, ms. Paris: [8oc, Natl. Bncour. Agr.], 1926, pp. W+786, figs, 2S).-- 
This includes the papers presented before the two sections of this congress, 
which met in Paris on October 28 and 29, 1925. 

The following papers were given before the cattle feeding section: History 
of Publications on the Feeding of Cattle in France, by A. M. Leroy (pp. 1~27) ; 
New Theories of Feeding, by II. Simonnet (pp. 29-63) ; The Feeding of Breed- 
ing Cattle, by A. Lecomte (pp. 65-94) ; The Feeding of Dairy Cattle, by 
G. Jannin (pp. 95-126) ; Grated Potatoes in the Feeding of Livestock, by 0. 
Bacon (pp. 127-131) ; The Production of White Veal Cattle, by PerrauU (pp. 
133, 134) ; Tlie Feeding of Beef Animals of the Bovine Species, by E. Leturd 
(pp, 135-145) ; The Feeding Value of Silage, by L. Br^‘tigiiiere (pp. 147-181) ; 
Feeding Standards for Livestock, by It. Goiiin (pp. 183-192) ; New Studies of 
the Practical Value of Feeding Standards and Those Which Concern the Feed- 
ing of Dairy (hit tie, by A. M. Leroy (pp. 193-208) ; The Principles of Unifying 
the Methods of Estimating the Feeding Value of Feeds, and Organized Method 
of Feed Control under Practical Agricultural Conditions, by J. E, Lucas 
(pl). 209-227). Ten papers were also given on the feeding of livestock, 
especially dairy cattle, in various regions of France. 

The following papers were pn^sentiMl before the swaion (Oi tlu‘ (ontrol of 
dairies: The Devehipinent of Dairy Control in Frauw^: The Necessity of 
Cooi>eration Between the Associations for Ihmtrol of Milk and Butt(*r, by 
A. M. Leroy (pp. 325-381); Foreign Milk Control: General Considerations, 
by C. Porcher (pp. 383-4tX)) : (hieinical MetlUMls of Evaluating the Fat and 
Solids in Milk: Application of the Wiwking of Societies of Milk Control, by 
C. Brioiix (pp. 401-419); Modern Organization of a Milk Control Syndicate, 
by PrtLwot (pp. 421-4r)(t) ; llelations B(*tween Dairy Control Groups and Herd 
Books, by Ilihliard (pp. 459-409) ; Tiie (irganization of MeelingH of Milk and 
Butter I’roducers, by J. l^^K^vre (pp. 471-497), as well as 22 pafiers dealing 
with the control of dairy jiroducts in ditTerent sectloiis 
The efl'ect on milk |H*oduction of feeding more than the Haecker, Eckles, 
and Savage requirements, II. T. (V>n vfk.se (Jour. Da^ry 8ci., 9 {I92()). No. 
pp. 388-Jf06, figs. 3 ). — The olTect on milk production of Hupi>lying more digestible 
protein and more total digestible nutrients than necessary to maintain body 
weight was studiial in 3 exi>eriments conducted at the IJ. S. D. A. Exiieriment 
Farm at Beltsville, Md, 

In the first and secMmd experiments groups of 0 and 5 cows, resi»ccUvely, 
were furnished with rations supplying the amounts of digestible protein and 
total digestible nutrients called for by the Savage standard to maintain iHKly 
weight and milk iiroduction during tbe first and third 30-day i>eriods. Dar- 
ing the second period of the first trial the cows re(‘eived 30 i>er (*ent more 
digestible protein and 15 i>er cent more digestible nutrients than were neces- 
sary to satisfy' the refiuiivments of this standard. The cows imnl were In 
advanced stages of lactation, having ];een milked from 0 to 18 months since 
freshening. 

In the second period of the second trial the digestible protein and total 
digestible nutrients were 20 and 10 per cent, resias tively, in excess of tiie 
requirement. In this experiment 10 days were allowed between periods for 
transition. The cows varied from 7 to 13 months In the period of lactation. 

The results of those two experiments showed that milk production was 
4.9 i^er cent in the first and 1.9 per cent In the second trial greater than the 
average for the first and third periods In the resr)ective experiments, Oaled* 
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lated on the basis of the decline obserTed in the standard periods, when the 
cows declined approximately 20 per cent in rate of production, the surplus 
feed caused an Increased production of about 16 per cent in the second 
experiment. 

In a third experiment 6 cows, which had previously completed 305-day 
records on rations supplying 17 per cent more nutrients than the Savage 
standard, produced 2 per cent less milk In a succeeding lactation period on a 
ration calculated to satisfy the Savage standard. Correcting these data for the 
effect of age on milk production according to Graves and Fohrman (E. S. R., 
54, p. 68), and for differences in the length of time that the animals were 
pregnant according to Ragsdale, Turner, and Rrody (E. S. U., 52, p. 178), it was 
estimated that the 17 per cent increase in nutrients caused an increased milk 
production of 14 to 10 per cent. 

Mineral supplements in rations for dairy cattle and green feed versus 
dry feed for dairy cattle, W. S. Cinmnoiiam and It. N. Davis ( Arizona St a. 
Rpt. 1923, p. i73), — Sixteen cows w^ere divided into 4 groups with 2 Jerseys and 
2 Ilolstoins in each group. Group 1 was fed sodium phosphate, group 2 bone 
ash, group 3 ajr-sliiU(Hl lime, and group 4 no niiiieral supplement. One-half 
of the (ows in each group were* fed green f(*ed whenever available. 

No mlvantage in yield of milk and buiterfat from feeding minerals was 
shoNMi, A.s much difficulty was experiiaiceii in getting cows bred w’hen feeding 
min<u*Hls as when no minerals were used. The experiment was discontinued 
after one year. 

Fat-soluble vitamin. X.VVI, The aiitivacliitic property of milk and its 
increase by direct irradiation and by irradiation of the animal, H. Stekn- 
BOCK, K. 15. IIabt, C. a. Hopcert, and A. Reac’k (Jour, liiol. (Jiem , 60 (1923), 
No. 2, pp. - In (continuing this stories < K. R. r>4, p. 491) the anti- 

racldth* ptdency of different .samples of milk was tesK^l with rt'ference to the 
pre\lous irradiation of the animal or (he milk itself by supplementing the diet 
of rats f(‘d for 29 days on a rucliltic ration with from 0 5 to 12 cc. of milk daily 
during a 10-day jx nod. Tla^ rats were then klll(*d and exainlm'd for rickets. 
The results sbow’ed that 12 ce. of milk, prodiici'd by staU-f(‘d eow.s allowe<i some 
exposure to sunlight, wen^ nniuired to produce delimte (wlthuice of calcium 
deposition in the ruts, imt that 1 <•<*. of milk which had been exposcnl m a thin 
film to ultra-violet light for HO minutes had a similar effect. A test of the 
effect of different h'Ugths of exposure of the milk indi(‘ated that HO minutes 
gives optimum results. 

In furtlier studies, with a milking goat, of the effect of irradiation of the 
animal, it was found that 12 ec. of luumal milk were required to bring about 
incipient calcium depo.sition, but that after irradiation of the animal for 30 
minutes daily only 2 ec. were required and after irradiation of the milk itself 
0.5 e(*. were sufficient to have the same effect. The irradiatnm of this goat 
apiieared to stimulate her appetite and general physiological eonditiou. 

Exiieriments t\dth another milking goat, irradiattnl 1 hour daily, Uunvwi 
that the potency of the milk wuis soraew’hat increased on the seexmd day of 
Irradiation a» compareii with the first. In this animal, which had just 
freshened, the antirachitic proi>erties of the milk were not as high for the 
goat used In the precetling experiment. 

[Feeding experiments with dairy cattle at the Wisconsin Station] (Wis- 
consin Bta. Bui 388 (1926), pp. 111, 112, III US, 127-131). --The results of some 
experiments by E. B. Hart et al, are briefly noteii. 

Mineral suppkment» to poor roughage are important, — ^Three cows fed 
timothy hay, corn silage, and a grain mixture were |K»or producers of milk, la 
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additioiit they were slow to breed aad when bred tended to dry up from 6 
weeks to 2 months earlier than 3 cows fed alfalfa hay. 

Do cows need mineral supplements in sunlight f — Cows milking from 50 to 60 
lbs. i)er day kept without direct exi>osure to sunlight on an otherwise ade- 
quate ration failed to maintain a calcium balance. With the same cows on the 
same ration but exposed to 6 hours’ sunlight per day the loss of calcium 
from the body was reduced 25 per cent. 

Rock phosphate not a substitute for bone m^al. — Cattle and swine fed rwjk 
phosphate instead of bone meal as a mineral supplement became exceed- 
ingly stiff, rough in coat, and generally iK><»r in condition. It is suggested that 
this injurious effect is due to fluorine ass<K‘iate<l with the rock phosphate. 

tSop bean t\ alfalfa hay for dairy rows . — (\>ws fed soy bean bay produced 
approximately the same amount of milk and butterfat as cows fed alfalfa hay. 
The cows on the soy bean ration gamed only about one-half as much in body 
weight and wasted more of their hay. From the results of this experiment soy 
bean hay was (calculated to be worth 73 per cent as much as alfalfa hay. 

Ratiofis for dairy calves. — At 6 mouths of age (‘alves fe<l skim milk (not over 
14 lbs. i)er head a day), clover hay, and a mixture of corn, oats, bran, and 
linseed meal gained 1.77 lbs. daily. Calves fed a minimum of ^\h(Jle milk (not 
over 400 lbs. from birth) and a grain mixture similar to the above gaintni 1.3 
lbs. daily. The whole milk was discontinued when calves were from 7 to J) 
weeks of age. Feeding semisolid buttermilk and dry skun milk increasc^d the 
rale of gain over those rei’tdving wlK^le milk but also increased the cost of gain 
by a considerable margin. 

Chopping alfalfa hay for dairy cows . — rrelirninary work l).v 1. W. Uupel and 
E, Arneson indicates that there was no advantage in chopping gocnl alfalfa hay 
for dairy cows. 

Chopping soy bean hay for dairy cotr«.-— Theix" was practic'ally no di(feren(?e 
in the prcxluction of cows fed chopjx'd and iinchoiuxHl soy b(*an hay. How- 
ever, there was little waste In feeding the (‘hopped hay. (’hopping soy bean 
hay in thi.s case iiicrea.sed its value 2.3 iK»r cent. 

[E.xperiments with dairy cattle at the Central Experimental Farm], C, B, 
Roi’Hwell {Canada Kj^pt. Fauns, Auim. Hush. Div. Upt. 102ft, pp. 7-23). — The 
re.sulls of various fe(^(liiig ex{M'riinent.s \vi(h dairy cattle, (healing with the 
effect of pastures, (‘omparisons of silage and nnils, ground and whole rough- 
age, corn distillers' grains, rye distilhu's' grains, and oat (‘lippings, calf meals, 
and skim milk in the ration of dairy cah(*s are briefly reix)rted (E. H. li,, 54, 
p. 472). 

Care and management of the milk goat, E. C. Vooruikh {CaUf. Agr. Col. 
Ext. Circ. 6 {1026), pp. 2If, Jigs. S ). — A p(»pulur bulletiti on milch goat production 
dealing with the breeding, manag<*ment, feeding, and housing of milch goats, 
with descriptions of the difl’erent bret'ds and U'-es of goats’ milk. 

The secretion of butterfat, C. Pokcheb (Le Vroecs de la Matiere Grasse du 
Lait. 'Lyon: Le Lait, 1025, pp. [21+255, pL t, figs. H2). — The physiology of fat 
8e<‘retion is deseril>ed from the .standi>oint of the histological changes In the 
mammary gland and the origin of fat in milk. Most of the ix>ok denis with the 
variations in the fat content of milk as affected by the individual, different 
quarters of the udder, different limes of milking, season, etc. One portion 
of the book deals with the detection of modifleations of the fat content. 

Testing dairy products, 3. A. JSkwlanoer {Milwaukee, Wis.: Olsen Pub, Co,, 
1026, pp, 128, figs. Jfl ). — An outline for the testing of dairy products, consisting 
of directions for making tests for butterfat, specific gravity, addity, and 
moisture. 
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A comparison of the Babcock, Gerber, and Roese-Gottlieb methods for 
determining the percentage of fat in milk and cream, A. O. Dahlbebo, G. E. 
Holm, and H. C. Tboy {New York Btate Sta. Tech. Bui 122 {1926), pp. 32).’— A 
total of 925 tests of milk and cream were made by the Roese-Gottlieb, Babcock, 
and Gerber methods in three different research laboratories and four dairy 
control laboratories. The results of the Iloese-Gottlieb method varied in the 
different laboratories. The Babc(K*k and the Gerber methods of determining 
the fat in milk and cream were found equally and suffieiently accurate for 
I>ractical purjwses. 

[Experiments with dairy products at the Wisconsin Station] {Wisconsin 
Sta. Bui 388 < 1926), pp. fig. 1). — The results of some recent experiments 

at the station are briefly noted, wdth spe<*ial reference to the practical applica- 
tion. Some of th€\se have been iveviously noted (E. S. K., 53, p. 474). 

Bacteria in relation to heat sterility of milk. — Early work with this problem 
showed that the citrate fermentation in milk influenced its stability. Recent 
experimeoits by G. Ilelz et al. have shown that the ordinary acid-forming 
bacteria of milk do not attack the citric atdd. It is, however, fermented by the 
colon bacteria and some other tvpt^. Citrates do not diminish until the 
acidity has naiched a pnint which makes it unfit for ordinary use. 

rasteurizatioa of (‘urd in malang American cheese . — Preliminary work by 
J. L. Samruis indicates that curd may be pasteurized by treating wdth hot 
waiter t l4()® E.) to Imiu’ove the flavor and texture of cheese. The best results 
were obtained when pasteurization was dime when curd acidity was high, 
about 0(J i»er cent. 

Stinker cheese nivestigationH. — Kts'ent Investigations ha\e led to the belief 
that stinker sisits are taused by moist lumps of curd, due to imi)erfect cutting 
or accidentally left in the process of manufacture. The lumps are absorbed 
leaving a hole v\hich, when the right combination of bacteria is present, results 
In a stinker spot. 

ice (ream investigaiiomH. — Citi^tes and phosphates have been found by II. H. 
SoujiiKT io have a pronouni'ed (*ff'tH*t in increasing the whipping ability of ice 
cream inixt‘S. When t)4 per cent sodium citrate was addt d to a mix and aged 
for 2f hours, a IPb per cent overrun was obtained in 4 minutes. The same 
mix without the sodium citrate required from 10 to 15 minutes for the same 
overnui. On the other hand, when 0.1 per cent calcium lactate w^as added an 
o\erriin of 90 jkt cent was produ<‘ed in IH minutes, and the same mix without 
the calcium hu tate produced 95 per cent overrun in 12 minutes. 

Sommer and his associates suggest methods that will simplify the testing for 
fat and total solid content of i<‘e cream. The first of these tests is based ujion 
the fact that glacial acetic acid will prevent the charring of sugars by con- 
centrated sulfuric acid. The se<‘ond test is a met bod for removing moisture 
in a steam heated %a<*uum oven. 

Process cheese and Joint Resolution No. 54, S., Legislature of 1025, 

J. Q. Emery and H. Klijeter ([Vris. Dairy and Femd Vomn.] Hul U> {1926), 
pp. 4 $). — The results of the study of the manufacture in several plants of so- 
called processed cheese are preseidtHl by Emery, and a diseussiou of the nec*es- 
Hury legislation relating to this project is given b> Emery and Klueter. 

VETEEINABY MEDICINE 

[Work in animal pathology in W’’l8consiii] {Wm^nnin Sta. Bui S88 {1926)y 
pp. 102-108^ figs. 2 ). — In coime(.?tUm with cooi>erative control w^ork with conta- 
gious alKirtion in cattle, F, B. Hadley and Lothe have found that animals, 
several of which agglutinated only in a dilution of 1 to 50, on retests eventu- 
ally gave reactions in higher dilutions and most of them subsequently aborted. 
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The control work, In a herd in which the animals reacting to the blood test 
were removed, resulted in a gradual elimination of the disease. The best 
results have been found to follow the use of an agglutination test fluid pre- 
pared by pooling several strains of Bacterium abortus of bovine origin. It is 
pointed out that retests may well be made between 60 and 90 days, and con- 
tinued until no new reactors to the test api)ear. Reactors that gradually be- 
come nonreactors should never be returned to the clean herd. The importance 
of stable hygiene and sanitation is emphasized, and a brief reference is made 
to the value of vaccination. In abortion >\ork by B. L. Warwick, K. M. Gildow, 
and Hadley, rabbits were found to offer advantages, a virulent strain of 
B, abortus producing abortion in them in most cases when inoculated from the 
fourteenth to twentieth day of pregnancy. In studies of an outbreak of abor- 
tion in a flock of some SOO breeding ewes, Warwick found Vibrio foetus to be 
the cause. 

Reference is made to the inheritance of hernia in swirje, a report of which 
by Warwick has Iiecui noted (10. S. It., .'">6, p. 120). The importance of diseases 
in fox farming, and particularly a fatal affection of fetal and newborn fox 
pups due to a very short rod belonging to the Salmonella group is referred to 
as studied by Hadley. 

In work with bacillary white diarrhea, B. A. Beach, Gildow, and D. M. 
Warren found that the cider bens are not an important source of B. puJlonim 
infection for chicks. They conclude that R. pullonnn is quite commonly present 
in the content of the intestinal tract of lams that api>ear normal. They have 
found coccidiosis to be spreading rapidly, and to be the most destructive dis- 
ease in commercial Hocks in the State at the present time. Beach and Warren 
have found kamala to be a satisfactory remedy for the taiK'worni in poultry 
(E. S. R., 55, p. 399), 

Report of the veterinary director general for the year ending Marcli 31, 

1936, G. Hii.to.n et al. (Canada Dept, Agr., Rpt. Vet, Dtr, Gen., i.925-2d, 
pp. Jjfl). — In the first part of this report, G. lyitou (pp. 3-13) deals with some 
of the more important diseases to be guarded against, outbreaks of whloh 
occurred during the year. The work of the paUioIogical division is reported 
upon by E. A. Watson and his a.^sociates (jjp 14 2.3), particular attention 
having been given to tuberculosis research work. The report of the meat and 
canned foods division, by R. Barnes (i>p. 24-29) follows. 

Handbook of the Diseases of Animals Acts and orders of the Minister of 
Agriculture and Fisheries thereunder (Lotidon: Min, Agr. and Fisheries, 1926^ 
pp. XIV +1^92. J 21-185, 211-i66, 491-706, 73I-7//i)).— Following the introduction, 
the several parts of this handlmok deal with the Diseases of Animals Act 
(Pl). 1-92) ; Miscellaneous Acts (pp. 121-185) ; Disease Orders (pp. 211-460) ; 
Exportation, Imiwrlation, and Transit Orders (pp. 491-790) ; and Miseella- 
newus Orders (pp. 731-749). 

Annual administration reports of the Bombay Veterinary College, 
Bombay City and Harbour Veterinary Department, and Civil Veterinary 
Department in the Bombay Presidency (including Sind) for the year 
1935—36, K. Hewlett, E. S. Fakbkother, J. D. Buxy, l\ R. Cauell, and A. S. 
V. Scott {Bombay Vet, Col., City and Harbor Vet. Dept., and Civ. Vet. Dept. 
Ann. Admin. Rpts. 1925-26, pp, 60 ). — These are the annual reports and include 
data on the occurrence of infectious diseases of llvestO(*k, results of preventive 

inoculation, etc. (E. S. R., 54, p. 379). ^ r a > 

Textbook of comparative physiology, C5. G. IKwees (Hew York and London. 
McOraw-Hill Book Co., J927, pp. XVI+6.3S, [pi. 1], flg». This volume Is 

said to be tbe outgrowth of a course In comparative physiology offered for a 



192T] VBTEBINARY MBDICIKE 775 

number of years to students In Oberlin College. A bibliography of 30 pages 
is Included. 

The operative technique of animal experiments, H. F. O, Hakerland (Die 
Operative Technik des Tierexperimentes. Berlin: Julius Springer, 1926, pp, 
figs. SOO), — A detailed, illustrated account of the methods employed in 
operative procedure. 

The relation of animal diseases to public health, T. (1. Huu. (JU. State 
Acad, Sci, Trans,, 17 (192Ji), pp. 274-278). — This di^^eussion is a contribution 
from the Illinois Department of Public Health. 

Ijocal immunization: Specific dressings, A. liESEEUKA. (Mlited and traiis. by 
H. PnoTZ (Baltimore: Williams <C* Wilkins Co., 1927, pp. XI -{-181). — In the dis- 
cus.sioii of this siii>jcct th(*re are several chapters dealing, resi>ectively, with 
anthrax (pp 1-45), staphyIoc(K‘cus and streptococcus infe<*tions (pp. 4(D 
84), dysciUcry (pp. 85 107), the t\phoid fever> ( pj) 108-143), and theory 
(pp. 144-178). 

Pharmacopoea germanica { Deutsches Arzncihuch. Berlin: G Sehenck, 1926, 
0. ed., pp. /yV-f854* rcr. in Jour. Amer. Med. Assoc, 88 {1921), No. 9, pp. 648, 
649) .— The sixth edition of the German Pharmacopf^eia. 

A method for repeatedly sampUng the blood of tlie portal vein in liealthy 
animals, M. A. Hi.ankenhorx (Jour. JJxpt. Med., 4o (1921). No. 2, pp. 191-194, 
fig. 1). — The author de.scribes a method used at tlie llockereder Institute for 
Medi<‘al l{<*search fur n^iH'atcd .sampling of hh)od of the ixn*tal vein in 
iH'althy animals, it having been employed in 13 dogs with success in 8. 

Microbie dissociation: The instability of bacterial species with special 
reference to active dissociation and transmissible autolysls, P. Hadijiy 
(Jour. Inject. Disca.s€s, 40 (1927), Ao. /, pp. 312, pis. 6). — This is a contribution 
from the hygienic lahoiatory of the rnivcT.^ity (»f Miildgan 

The flltrable viruse.s (trans. title], F Li'CKSi n iPniger Arc/j Tiennvd., 6 
(1925), A, Ao. S-4^ PP- 88-1 /f(K fig'<. 7..^) — Following a general discussion the 
author deals with the acute infbctiou.s di.^^eases due to liltrable viruses. 12 in 
number; tiiose hK'alized in particular organs or tissues, 2 in number; iIuKse 
causing changes in the central nervous system. 5 in miml>er ; and lho.se localized 
in the iiaematopoletic svHtem, 2 in inimlK‘r. et<*. 

Animal parasites of man, the diseases which they transmit, and their 
treatment. — I, Natural history of animal parasites of man, M. Duaun (Die 
Tiensvhen Parasiten dcs Menschen. die von ihnen Jlervftrgnufenen Erkrankun- 
gen und ihn lirilung.- I. .Satin gi'svhivhte der Tieri^chcn Parasiten des Men- 
schen. Leipzig: Curt Kalrtzsvh, 1925. 6 rev. and enl. vd., pp. A-f-(?08, figs. 
416).-~~The first volume in this work (F. S. It., 3t>, j) ;U>4) deals with Parasites 
and Parasitism (pp. 1 xS) ; lTotoz<m (pi>. 11-157); Plat.vhehninthes (pi). 157- 
311); Nemntoda (pp. 311404); Acaiithocepliala (pp, 401-400); Gordiidae (p. 
407); IPrudinea (pp. 407-410); and Arthropoda (pp. 410-488). The volume 
includes a classified bibliography (pp, 480-51)3). 

Animal parasites of man, the diseases whicli they transmit, and their 
treatment. --11, Clinic and therapy of animal parasites of man, O, Seifert 
(Die Tierischen Parasiten des Mensehen, die von ihnen H error gerufenen Er- 
krankungen und Hire Jleihing. — IJ, Klinik nnd Therapie der Ticrlschen Para- 
siten des Mensehen. Leipzig: Curt Kabitzsch, 1926, 3. ed., pp. Vl-i-574, figs. 
21), — This is the third edition of the seeoml volume of the work noted above. 
It deals with Amoehina (pp. 1-51) ; Flageliatu (pp. 514il) ; Trypaiiosomidue 
(pp. 61-4)5); Haemospordia (pp. 95-150); Infusoria (pp. 150-167); Platy- 
helmlntlies (pp. 167-188) ; C^estodes (pp. 188-208) ; Echinococcus (pp. 268- 
384) ; Nematoda (pp. 334-412) ; Hlrudinel (pp. 412-419) ; Arthropoda (pp. 
410-447); Insecta (pp. 447-501); and Myiasis (pp. 501-538). 
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Sensitising powers of proteins of parasites as tested by the isolated 
sensitized uterus reaction, A. W. Tuknek {Hoy, Soc. Victoria, Froc., n. ser., 
S8 (J926), PP- 24-S4, figs, 2),— In the course of Investigations at the Veterinary 
Research Institute of the University of Melbourne the sensitizing powers of 
the following f)ara8ites wore determined: Ascaris equt, A. suilla, Toxascarm 
limhaia, Onchocerca glhsom, Fasciola hepatica, Qastrophilus ha^morrhoidaU^p 
G, nasalis, and G, intestinoUs, In addition, it was found necessary to deter- 
mine the action on the uterus of a few substances which were needed as 
preservatives, including toluol, chloroform, phenol, and glycerine. The details 
in the investigation are presented, the conclusions reached being as follows: 

“ Protein-containing extracts of parasites can sensitize the uterus of guinea 
pigs when injected subcutaneously. Such sensitization is strictly si)eciilc, 
though a peculiar simultaneous nonspecific .sensitiveness may exist toward 
extracts of other related forms. Dcseusitization of the uterus tow^ards the 
nonspecific extract still leaves the muscle sensitive to the e.xtrad used for 
sensitizing the guinea pig. Desensitization towards the specific extract abolisht>» 
sensitiveness toward the nonspecific extract. The above phenomenon is 
analogous with that of agglutinin or precipitin action. The s^msitized uterus 
reaction suggests itself as a means whereby mutilated parasites might la" 
Identified, or whereby the supposcMl identity of any two parasitic forms might 
l>e tested.” A list of 33 references to the literature is Included. 

Dogs and cats concerned in the causation of creeping eruption, E. F» 
White and W. E. Dove (U, .v. Dept, Agn, Off, Rec,, r> {imi), No. 43, p, 6*).~-The 
authors report upon investigations conducted by the Ihireau of Entomology. 

This human skin disease occurs chieily in the South Atlantic and (Inlf States, 
but has been reimrted as far north as New Jersey and it is said that cases have 
also been encountered in the interior as far north as Oklahoma. Working in 
1025 in cooperation with J. L. Kirby-Smith at Jacksonville, Fla., the authtu's 
demonstrated the cause of the eruption to be a nematode larva. In a further 
study of the disease the authors liave recovered in cultures infective nematode 
larvae from the feces of the dog and the cat examined from a l<x:alily where 
and w^heu there was a high incidence of creeping eruption. They Imve api)lU‘d 
these larvae to their own skin and produced thereby symptoms and lesions 
characteristic of and now known clinically a.s those of cret"inng eruption. They 
have thus far found two spe<*ies of lhes<‘ nematode larvae, recognized mor- 
phologically as Ancylostoma brazilicmc Dc Faria and .1. caninum, in 20 out of 
27 dog.s taken from the streets of Jacksonville and in both of two cats. A. 
brazUicnse was encountered in much larger num!»ers than A, caninum, 

A biochemical method of diiferentiating Brucella abortus from Brucella 
melitensis-paramelitensis, I, F. Huddleson and K. Aseij. {Jour, Bad,, IS 
(1927), No, 1, p, IS). — This is a contribution from the Michigan Experiment 
Station. 

The authors have found that B. abortus in its growth activity on a suitable 
medium under aerobic incubation causes the liberation of hydrogen sulfide gjts. 
while B. melitensis or B. paramcUtmsis does not. The gas may Ije detecUxi by 
means of lead acetate paper. 

In the course of the authors’ study 92 strains of B, abortus, 30 strains of B, 
melitenMs, and 10 strains of B. paranvclHcmis were employed. All of the 
strains were isolated eiOier in Euroi>e or in this country from bovine, porcine, 
human, caprine, and equine sources. 

The hydrogen sulfide test so far has agreeil wdth the agglutinin absorption 
test in placing the strains in the abortus or melitcnsls fproiip. The hydrogen 
sulfide test is considered to offer a rapid procedure for the grouping of newly 
Isolated strains. 
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liiTesitigations with acid*fa8t bacteria (Wisconsin Sta. Bui 388 (1926) ^ 
pp. 90 1 91 ), — StudieB by B. G. Hastings and B. A. Beach are briefly noted, with 
results previously referred to (E. S. R., 55, p. 407). 

The histological expression of the natural resistance of rabbits to infec- 
tion with human and bovine type tubercle bacilli, P. A. IjEwib and E. S. 
Ran»ehson (Jour. Expt. Med., Jli5 (i.9j^7), Ko. 2, pp. 291-304)- — The authors con- 
sider the natural resistance of rabbits to Infection with the tubercle bacillus 
of hiiiimn type to he apparently nTerable to a failure of this type of bacillus 
to multiply in the body of this species to any considerable extent. 

Anaphylaxis and the tuberculin reaction, M. Dokklt {Jour. Anur. Yet. Med. 
Assoc., 69 (1926), Ao. 6, pp. 711 716). — An address presented at the Eastern 
States Tuberculosis (’onference, ludd at Burlini^tcai, Vt , in June, lb2(>. 

A few' observations on the use of vaccines in the treatment of mastitis in 
cattle, O. A. Mookk (Vet. Rev., 7 {1927), So. 7, p. 153). — A brief discussiou with 
notes on three cases in which treatment with va<*cines was tried with apparently 
beneficial r(‘^ults. 

Vihrios from calves and their serological relation to vibrio fetus, T. 

8MtTn and M. 1., Orci'tt {Jour, h'rpt. Med., 4^> {1927), Ao. 2, pp. 391-397). — The 
authors And the calf vibrios thus far studied to imdude one strain serologi- 
cally distinct from the fetid strains, while the others are closely related to 
the fetal strains though not identical with tliem. The patbogmi c characters 
of the calf vibrios, either as iiossihh» dt‘''(* 4 ‘nd:uits of Vifino fetus or as inde- 
pendent factors ill the product i<m of cut erit I n. have n<d l>een deiiuuisi rated. 

Cutaneous tuberculosis (?) in buffaloes [trnns title], d Kok and M. 
Koesli { Aedcrioud. hidisehe HI. Ricrpeneesk , 3S {1926), Ao 0, pp -^17.5- J72, pi. 1; 
Enfl ahs , p. — Tlu* authors record the finding of nodules, at different jdactis 

<>i\ the lK)dies of thr<*e animaN, which rangtHl from th(‘ size of a hazelnut to 
that of the average potat<». Groups of neid-fast microorganisms resembling 
those of tuberculosis were detected. Three stages. (!) ^mail tumors of firm 
consistenei*. (2l larger ones showing radial diee.sy degeneration, and (3) the 
largest ones as abscesses containing whitish matter mixed with calc died 
particles, were distinguished. 

A Bpirilluin as the cause of infectious abortion in a flock of sheep [trans. 
titlel, W. (jiuMAt (Ttetarztl. Rundsehau, < 1927), So. 3, pp. 39- f3). — The author 
rejK>rts upon the occurrenct^ of abortion in a flo(‘k of sheep in Silesia, m which 
SptriUum abortus oris was found to be the <*aus<^ Of 212 ina'gnant dams in 
the fl<K‘k, 27 aborted Pregnant guinea pigs which wme sul>ciitaneou8ly in- 
jected with the spirillnin-containing material aborted. The control of this 
infection was brought about by h\gieuic measures and the injection of all 
the animals with alb per (»ent solution of atoxyl. 

Immiiniasing young pigs against cholera. III, J. W. Bkxner (A. Y. ^tate 
Vet. Col Rpt. I924'~25, pp. 225-230). — Tills contrihiition is in continuation of 
previous experimentH (E. S. K., 55, p. 871). 

Of 12 animals that ns'eived the hyperimmiinizing dose of virus of 5 ce. per 
pound live weiglit intravenously, 5 tiled. Of 84 that received the trial in- 
jtKdion of 2 cc. of \irus intramuscularly, 4 dicMl, and 1 of these had rickets 
badly when given the trial injection. Results in this experiment indicate a 
grade of immunity suflhdently high to withstand 2 cc. of virus intramuscularly, 
which is easily sufficient to protind from natural exposure hut not sufficiently 
high to protect from the enormous doses of virus used in the spoclal process 
of hyi>erimmunization. 

Autogenous vacciues in the treatment of ebremie nasal catarrh in horsea, 
0. Davenport (Vet. Jour., 83 (1927), No. 620, pp. 78-83 ). — In this discussion of 
autogenous vatiini's the author deals witli the sui)ply of material, preparation 
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and, second, the removal of those stones which are small enough to be handled 
readily by one or two men. 

Terracing farm lands In Texas (Tea?. Affr, Col, ExU Bui, B-51 Ir&v,] (19i6)t 
pp. 16, figs. 11). — Practical Information on the terracing of fann lands in Texas 
is presented, including descriptions of machines used for the purix)se (E. S. R., 
42, p. 888). 

A. S. T. M. Standards, 1926 {Philadelphia: Amer. Soc. Testing Materialg, 
pp, 102, figs. 15). — This pamphlet comprises the second supplement to the 
3924 hook of stnndards of the American Society for Testing Materials and 
contains 36 standards for matcudals used in structures and for metals used 
in machinery. 

An elementary treatise on statically indeterminate stresses, J. I, Paiickl 
and G. A, Maney (Netv York: John Wiley d* Londofi: Chapman d Ball, 

1926, pp. Xni-i-368, pis. S, figs. IIS). — This hook contains chapters on detlectloiis ; 
general theory of statically indeterminate stre.sses; special methods of attack; 
continuous girders ; the rigid frame; the elastic arch; secondary stresses; 
and general discussion of statically indeterminate construction, historical 
review, bibliography. 

Recommended building code requirements for working stresses in build- 
ing materials, I. II. Woolson et al. ( V. S. Dept. Com., Bur. standards, Elimina- 
Hon of Waste Ser,, BH9 {1926), pp. I7+.55, figs. Jf). — This report is the sixth of 
a series on the elimination of waste and is in three parts. Part 1 describes 
the organization and puriioses of the Building <'ode Pominitlee, part 2 pre- 
sents requirements recommended for adoption in huiUUng codes, and part B 
explains briefly the basis of the r(‘ComniendHtions of part 2 and discussers the 
conditions by which they are limited. Various references to good building 
practice are also given, together with other Information helpful to building 
code committees Some of this material, especially stress tables and formulas 
for timber, seems quite suitable for use by agrhailtural engineer.s. 

Concrete designers’ manual, G. A. Hoon and 8. Whitney {Kvw York and 
London: McOraw-HiU Book Co., 1926, 2. ed., pp. XIl-{’229, figs. 222). — This is the 
second edition of this book (E. 8. R., 46, p, 85). It (‘ontaiiis tables and dia* 
grams for the design of reinforced concrete structures, and sedioJis on slabs, 
flat slabs, rectangular heaifts, doubly reinforced iHrams, T>beams, shcrar rein- 
forcement, columns, bending and direct stress, footings, symmetrical arches, 
miscellaneous topics, and rulings pertaining to design and working stresses. 

Elements of heat-power engineering. — Part I, Thermodynamics and 
prime mover.s, W, N. Baunard, F. O. Eli.enwood, and C. F. Hirsufeld (New 
York: John Wiley d Sons; London: Chapman d Hall, 1926, 3. ed., pp. XII+49S, 
pis. 8, figs. 257). — This is the third edition of part I of this book. It contains 
chapters on fundamentals regarding energy and its transformation ; historical 
outline; illustrations of modern i)ower plants, energy eipiations; equilibrium, 
reversibility, and availability; entropy; the proixTties of gases; thermodynamic 
processes of gases; the indicator diagram; compressed air; gas cycles; efficien- 
cies and performances of engines; internal-combustion engines — tyi)es and 
mechanical features ; internal-comhastion engine.s — ^acrtual oiMjration, power, and 
performance; proi>erties of vapors; thermodynamic processes of vapors; the 
simple cycles of vai)or engines and vapors; the reheating, regenerative, and 
binary cycles; the reciprocating steam engine; and steam turbines — ^general. 

Detonation characteristics of petroleum motor-fuels, S. P. Mabixy, D. R, 
Stevens, and W. A, Gruse (Jour. Soc. Automotive Engin,, 20 (1927), No, 2, 
pp. 214-220, figs. 3).— Studies conducted at the Mellon Institute of Industrial 
Research are reported. 
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The results showed that no dependable method is available for determining 
the detonating tendency of motor fuels except that of direct engine tests. A 
ratio was found for the knock-reducing tendency of a naphthene, an oleiln, and 
an aromatic hydrocarbon differing from that Indicated by the work of Ricardo. 
Evidence is presented for the general belief that the detonating tendency of 
gasoline fractions increases with a rise In the boiling point. 

Tbe inclusion is drawn that while it is probable that cracking offers the 
readiest way for most petroleum refiners to produce motor fuels of improved 
antiknock value from petroleum, it does not necessarily follow that all cracked 
gasolines constitute satisfactory antiknock motor fuels. Tbe results obtained 
by the use of different standard fuels indicate the desirablity of an agreement 
as to detonation standards. 

An examination for detonating qualities of 18 i>etroIeum gasolines, using a 
single cylinder engine, showed an aromatic equivalence of paraffins, naphthenes, 
and unsaturated and aromatic hydrocarbons of 5:4:1. 

Exi)erimeiits were made in which a constant proportion of one hydrocarbon 
of each class was added to a gasoline and the detonating tendency of the re- 
sulting mixture determined i>y ei>gine tests. The use of two gasolines as base 
fuels and a system of Intercomimrisons gave results indicating an equivalence 
shown by the ratio 2:2:1. It was found that the degrcn^ of correlation be- 
tween results by engine tests and results by chemical analysis will vary with 
the quality of the standard fuel employcnl. 

Detonation specifications for automotive fuels, (I. Edgar (Jour, iSoc. Auto- 
motive 20 {1927), x\o, 2, pp, 2}.>, —It is pointed out that to draw 

detonation sptsitications for fuels a reproducil)le primary standard fuel must 
he developed and methods of comi)aring fuels must l>e agreed upon. The 
composition of gasoline is so complex ami the knocking characteristics of its 
different constituents are so varied that great diflicuUy has l>een encountered 
in finding one or more hydroearlKUis the purity of which could be definitely 
estahlislied by test and which would thus be absolutely reproducible. Two 
hyclroc’arbons are cited that siHun t<» he ideally suited for standard reference 
fuels, namely, pure normal heptane, C? lijo, and jmre octane. His which 
is prepared synthetically from tertiary butyl alcohol. Ry mixing these tw'o 
hydrcM*arhons in different proitortions it has l>eiui found possible to duplicate 
the knocking characteristics of any commercial fuel between the limits of 60 
IKT cent of heptane and 40 per cent of octane and 40 i>er cent of heptane and 
tk> iK‘r cent of octane. 

Htudiea in rural electrification {WiscouMn sta. liuJ. 3SH {192()), pp. d-Xi, 
figs, i ). — The progn^ss results of a series i)f studies by F. W. Dulfee and W. O. 
Krueger on the application of electricity to different farm practices in Wis- 
consin are briefiy presented. 

A study of rates for rural service has indicated that a just rate should 
consist of a monthly service charge to cover approximately the flxeil charges 
and a low rate for the current. 

In studies of practical e<iuipinent, it has been found practical and economical 
to use electric cooking where cheap fuel is not available on the farm and 
electric refrigeration for the household and the dairy. House heating, other 
than auxiliary small heaters, field work with electric motors, ultra-violet ray 
treatment for ordinary farm conditions, and heating water for the household 
have not been found practical or economical. 

Effective haying equipment and practices for northern Great Plains and 
interaiountain regions, A. Keynoldson and C. D. Kinsman ((/. <5?, Dept , 
Agr.y Farmers* Bui 1525 (1927), pp. figs. 2S ). — A description is given of 

Improved equipment used for handliug hay by ranches in different sections, of 
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efPecti%"e practices? that are employed, and of the organisation and handling of 
haying crews on different ranches. 

Bust respirators: Their construction and filtering efficiency, S. H. Katz, 
G. W. Smith, and E. G. Meiter (U. 8. Dept, Com,, Bur, Mines, Tech, Paper $94 
(1926), pp. IV+52, pL 1, figs, £8).— This psiper describes representative types of 
dust respirators, and presents the results of laboratory tests to determine 
their filtering efficiencies and resistances to air flow. 

The efficiencies of the Industrial dust respirators in restraining tobacco 
smoke ranged from 5 to 33 per cent when the air is passed at the rate of 32 
liters per minute. A gas mask canister with two filters of absorbent cotton 
showed 63 per cent efficiency. A flat felt filter was most efficient, showing 97 
per cent. The efficiencies against silica dust floated in air ranged from about 
9 to 70 per cent for the dust respirators. Most of the silica particles were 
1 g in diameter. 

Filters of various fabrics, including cheesecloth, canton flannel, unbleached 
muslin, closely woven bleached muslin, filter paper, and absorbent cotton, all 
so made as to expose exactly 100 sq. cm. of filter area, were tested against 
tobacco smoke and silica dust in air flowing at the rate of 10 liters iier minute. 
Each material was tested in a single layer and in multiple layers. The results 
showed that each layer of fabric removes about the same proportion of Hraok(‘ 
or dust that penetrates to it before the filters become (dogged or altered by de- 
posits of an arrested material. Consequently, when the efihdency of a single 
ply of a filter is known, the efficiency of any multiple ply filter of that material 
may be calculated. 

It was found that silica dust clogged fllt(TS rapidly and increased the resist- 
ance to air flow, but some materials were more resistant to clogging than 
others. The dense filters of paper or closely woven muslin clogged most 
rapidly. Filters of loose texture, like cheesecloth or absorbent cotton, clogged 
the least. The efficiencies of the filters wcire increased by clogging with dust 
until eventually many filters gave an efficiency of 100 per cent. Woolen fabrics 
proved to be no better filters than cotton fabrics of similar texture. 

The eflieicmcy of the filters decreased somewhat with an increase in the rate 
of air flow’. The resistance* of the filter.s to air flow increfisfKl in proportion 
to the number of pli(^ of fabrics after the first ply. The first filter layer 
showed a somewhat higher resistance than the additional ones. It w’as found 
that air filters of high efficiency can be made with a sufficient numi>cr of piles 
of material that has a low’ efficiency per single ply. Such filters have less 
resistance to air flow' than equally efficient filters made of few’cr plies of the 
higher efficiency materials. The thicker filters of loose textured material clogged 
les.s rapidly than equally efficient filters composed of few’er ifiies of tiglitlj 
W'oven materials. 

A new’ type of dust respirator w’as designed and constructed according to 
the principles brought out in the tests, and consists of a large filter of canton 
flannel. At an air flow of 8.1 liters p(*r minute the efficiency of this respirator 
Tvas 93 per cent against silica dust. 

Flans for concrete houses (Chivago: Portlanff Cement Assoc,, 1925, 3. ed., 
VP- 7.9, figs. 111), — Plans and general specifications for a large numl»er of 
concrete houses are presented. 

Bunlight movable hog houses for Kentucky, E. J. Wilford and J. B. 
Kelley (Ky. Agr, Col Ext Circ, 198 (1926), pp, 22, figs, i^).— Practical infor- 
mation on the planning and construction of sunlight movable hog houses for 
Kentucky conditions is pr(»sented, together with working drawings, bills of 
material, and a list of hog-house plans and equipment 
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House the hen efficiently and economically, J, G. Halfin, J. B. Hayes, 
and N, S. Fish (Wis, Agr, CoL Ea^t. Circ. J84 (1925), pp. 19, flffs. 18 ). — Practical 
Information on the planning of poultry houses for Wisconsin conditions is 
given, together with working drawings and bills of material. 

The Dutch oven or cement brooder stove, H. B. Carroll, jr., and E. B. 
Htixieb (Pullman: Wash, State Col, Ext, Sero,, 1926, pp. [6J, figs. 6). — The 
Dutch oven or cement brooder stove is described and illustrated. 

Principles of refrigeration, W. IJ. Motz (Chicago: Nickerson d Collins Co., 
1926, pp, XJ+657, pis. io, figs. 153 ). — This is a comprehensive treatise on the 
fundamental principles of the operation of ice making and refrigerating ma- 
(‘hinery, on the pro|>f‘rties and values of the principal media used in modem 
refrigerating apparatus, on the transmission of heat, on the 1 unctions and 
values of insulating materials, on the construction and operation of the va- 
rious parts of refrigerating apparatus, and on the application of refrigeration 
to its varied uses. 

BURAL ECONOMICS AND SOCIOLOGY 

[Investigations in agricultural economics at tlie Wisconsin Station, 

1024-10156 j < U iseonsin Sta. PuL .iSH (1926), pp. 17-26, 126, Jigs. ) .—Results 
of work in agricultural economics not previously nut(‘d (E. S. It., 55, pp. 81, 
84. 485) are given. 

Farm cost impest i gat ions. — Farm incomes averaged 81,074 in 1024 as compared 
with 81,205 in 1028, as shown by a .study conducted by P. E McXall. The 
results of a study of the cost of horse work on 00 Walworth County farms were 
as follows: 

Iho'se v'oik costs, 60 Walicotih County farms, 1922-192 i 

C'o.sl ofliorst* lat>or | ('rup !utvs per .Average* ikt horse 
|jt*r tu'ur horM* for >*ear 

A\erage j IL'tnge Average* Karige iorkSi j 


cts i nti 

15.0 ■< 7 H 23 ft 17 7 S':!!) ; 707 $106 

I A 6 j 9 5-40.0 16 4 8^-27 C3f> 93 

14 4 8. 7-29 1 16. 5 7-39 675 97 

( ! i 

Feed repre.sented approximaloly two-thirds of the c(»st of keejiing horses. 
The highest jkt hour cost of hor.se work was on farm.s having tractors, showing 
that horse work costs are not reduced in proiH)rtiou to the increased cost due 
to use of tractors. The increasing of the numlier of hours of work horse 
from 419 to 1,071 dcK-Tcased the cost iver hour from 19.8 to 10.9 cts. 

A study of farm tawes.— In this study conducted by B. H. Hibbard and B. 
AUln analysis w^as made of 18,000 elfy, 1,854 village, and 4,214 farm State 
income tax i^eports filed In Dane County, In 1924, farmers 8i>ent 19 i>er cent of 
their net income for taxes, the city group 0.5 tier cent, and the village group 
5,9 iH^r cent. Of the aboie numl)er 214 of the farm group, 1,858 of the city 
group, and 138 of the village group made reports in the years 1913, 1914, 1918, 
1919, 1928, and 1924, These reports showed the following changes in net 
inci^me and percentage of such income paid for taxes. 
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Average net income and percentage spent for taxes^ 191S and 19H, 19 i8 and 

1919, and J92S and 1924 



1913 and 1914 

1918 and 1919 

1923 and 1924 


Net 

Percent- 

Net 

Percent- 

Net 1 

Percent- 


income 

age taxes 

income 

age taxes 

income 

age taxes 

Farm 

$1,089 

13 1 

^ $3, 156 

7 9 

$1,436 

20 8 

City 

2,037 

4.8 

3, 103 

7.* 

4, 161 

9.2 

Village 

1,462 

4.9 

2, 451 

i __ 

4.7 

2,266 

8.1 


Similar comparisons based on 1,818 in tbe farm group, 3,224 in the city group, 
anti 862 in the village group for 1918-1919 and 1923-1924 showed the Increase 
in the percentages spent for taxes to l>e from 6.2 to 18.9 in the farm group, 
from 5.6 to 7.8 in the city group, and from 3.8 to 0.6 in the village group. 

Studies in fann living costs. — Rticords of nine families on dairy and poultry 
farms show that from 16.4 to 40.1 per cent of the total income is spent for food. 
This study is being directed by A. L. Marlatt and W. Hale. 

The principle of comparative advantage applied to farm management 
studies of regional competition between farmers, J. W. Tapp iJonr. Farm 
Econ., 8 (1926), No. 4, pp. 41’^-426). — A discussion of the merits of the prin- 
ciple of comparative advantage as used by writers on international trade com- 
pared with the use of direct comparisons between production costs in farm 
management studies of regional competition. 

Progress report on cost of production route in Choctaw' County, Missis- 
sippi, 1925 , L. K, Iajno and H, W. Reynolds (Mississippi Sia. Bui. 237 (1926), 
pp. 23), — A report for the calendar year 1925 of a study previoiLsly noted (K. S. 
R., 55, p. 181), based on records from 19 fanns obtained in cooperation with 
the U. S. D. A. Bureau of Agricultural Economics. 

The weighted average of toUil value of products per farm w’as $1,747.72, of 
fann income $824,98, and of value of oi)erator’s labor $312.86. The n'tui'n on 
investment (farm income minus value of operator's labor) varie<l from ~“2.1 
I)er cent to 28.2 per cent, averaging 12.2 i>er C€*nt. The cost of producing the 
chief crops, hutterfat, poultry products, and pork, varied as follow’s: Cotton 
from 3.5 to 16.3 cts,, averaging 10.2 cts. per pound ; corn 32 cts. to $1 52, averag- 
ing 75 cts. i)er bushel; oats 19 cts. to $1.09, averaging 41 cts. per busliel; 
lespedeza hay $1.01 to $48.47, averaging $4.61 iht ton ; hutterfat 16 to 88 cts., 
averaging 41 cts. i>er p<jiind ; eggs 10.7 to 04.9 cts., averaging 10,7 cts. i>er dozen ; 
chickens (meat) 14 cts. to $1.51, averaging 61 cts.; and dressetl iK)rk $2.95 to 
$25.83, averaging $10.65 |>er hundred jwunds. 

Prom 44.4 to 230.4 hours of man labor, averaging 104.6 bo-urs, and from 22.1 
to 91.9 hours, averaging 37 hours, of liorse labor were used i^er acre of cotton ; 
and 21.4 to 153.4 hours, averaging 41,6 hours of man labor, and 14.9 to 163 
hours, averaging 33.8 liours, of horse labor per acre of c*orn. Tlie cost. i>er 
animal unit of maintaining work stock varied from 9.2 to 26.1 cts., averaging 
13.9 cts., per hour of work. 

Cost of producing winter wheat and incomes from wheat farming in 
Sherman County, Oreg., R. S, Washburn and H. D. Scitodeb ((/. S. Bept, 
Agr. Bui, 144 ^ (1927), pp. 4^> — This bulletin is based on data on the 

cost of the factors of production and farm earnings obtained by personal inter- 
view s, 450 records being obtained, divided nearly equally among the years 1920, 
1921, and 1922. The area studied is dry-farmed, approximately 86 per cent of tlie 
average acreage ijier farm in 1922 being in winter wheat, 89 In summer-fallow, 
4 in other crops, 19 In pasture, and 2 per cent In waste land. So far as pos- 
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sible th© data wera reported In terms of physical requirements. The quantity 
requirements of labor and materials were analyzed, and the effect of differences 
in methods and practices on costs and returns were measured. 

Tenure; distribution of livestock; farm area and capitalization; receipts, 
expenses, and earnings ; quantity and value of products used on the farm ; the 
cost and utilization of man labor, horse work, farm machinery, and their 
relation to the size of farm ; costs by tenure ; cash and noncash costs of pro- 
duction; variation in cost i»er bushel; and the relation of yields to costs are 
discussed. 

Itemized estimiites are included on the cost of production for 1923 and 1924, 
and suggested plans for the organization and management are given for a 
040-acre farm, a 1,280-acTc farm oi)erate(i with horses, and a 1,280-acre farm 
operated with tractors. 

Cost of using horses, tractors, and combines on wheat farms in Sher- 
man County, Oreg., K. 8. WASHuruN and H. I). Scuddeh (U. K. Dept, Agr. Bui. 
1^7 (1926), pp. 4^, pgs. 12 ). — The purpose of this study is to siiow the probable 
costs of using combines, horses, and tractors, and to present the important 
points to be considered in the selection of combines and motive power. The 
bulletin is based on data obtained In the study noted above. The kinds, 
amounts, costs, economy, efficiemy, seasonal di.^lribution, advantages and 
disadvantages, vie., (»f horse and tractor work, and the types of, and the cost 
and the advantages and disadvantages of using combines are discussed, 
(kmiparative costs are given for harvesting and threshing with Jiorse and 
tnicfor-drawn combines; for harve.sting and marketing bulked and sacked wheat 
<*ut with tra<*tor-drawn ('ombines; and fnr harvesting, threshing, and marketing 
wiieat wdiere conihiiies and where headers and stationary threshers were used. 

Incomes from farming and cost of apple production in the Shenandoah 
Valh*y, FrtMleriek County, Va., i\ K. Swinso.n {U. Dept. Agr. Bui. H55 
{1927), pp. SI, 9). — The study is based uiu>n records for the period 1916- 
1920 from 32 general farms on which less tlmn 25 iK-r cent of the receii^ts were 
fri>m ai»ph*s ; 45 mix(Hl farms, with 25 to 75 i>er mit <»f the rec*eipts from apples; 
and 48 orchard fanus, with 75 cent or over of the nceipts from apples. 
The la!K»r income and ret uni on farm valuation were ^2;t5 and 3.5 per cent, 
$018 and 4 9 tK»r mit, and $2,443 atid 9.4 pt‘r cent, res|KH*tively, for the 3 types 
of farms. The bulletin is devoted principally to prc'stmtiiig data on farm 
organization and the costs of production for the 48 orchard farms and to analyz- 
ing such data to determine tlie most effective form of organization from tlif^ 
standiK>lnt of hwering costs an<i inen^.sing net returns. 

t)n the 48 orchard farms the Ial>or income farm and the return on farm 
valuation liKTcaseil for eat'h 1,000-bbl. production group from $292 and 3.2 i»er 
cent for the ladow l,(KK)-bbl. group to $9,027 and 15.3 i)er (‘ent for the alxwe 
4,000-bbl. group. The average yield jier a^re also iiicreased from 2S to 53 bbls., 
cxctq>t feu* a small decrease in the 3,000 to 4,(KK) bbl. groui>. The fixed costs 
(interest-, oix^rator’s labor, cost of ktn'ping work stock, repairs, buildings, ma- 
chinery, dei>rec4ati<>n, taxe.s, insuninw, etc.) and tli(» variable (hired labor, 
fertilizer, spraying, and harvesting) detTeased from $2 and $1.58 i)er barrel for 
farms having 50 acres or less of bearing tiws and a priKliiction of 40 bbls, or 
less p<T acre to $1.04 and $1.50 for farms having over 50 acres of bearing trees 
and a production of over 40 bbls. i>er acre. 

Increasing farm profits with more early potatoes in northern Indiana, 
M, H, OVEHION (Indiana Bta. Bul, S05 (1926), pp. 28, figs. i3).— The yields, costs 
of growing, returns from, quality of, markets for, marketing of, and the place 
of early potatoes on northern Indiana farms are discussed. It is estimated 
that 10,000 additional acres of early potatoes can be profitably grown, and that 
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after de^acting the extra cash cost of from $120 to $130, 5 acres of ^arly 
potatoes will probably retuim $276 more for the extra 226 hour® of mao labor, 
66 hourji of horse labor, and 12.5 tons of manure required over an equal 
acreage of corn. 

Washington agriculture. — Port 6, Poultry. Part 7, Recommendations 
and resolutions Btate Col. Ext. liul. 134 pts. 6, pp. 4^, figs, S8; 

7, pp. 10 ), — Data submitted to and recommendations and resolutions passed by 
the Economic Oonforenct" held at Tacoma, Wash., on August 30 and 31, 1026. 
Part C of this bulletin is by .1- S. C'arver and W. I). Buchanan. Part 7 is 
in mimeographed form. 

Adjusting agricultural production and distribution in the Clarksburg 
area to meet home market demands, W. W. Aumentrout (West Virginia Sta. 
Bui. 212 (lff26), pp. 40f fiih'i^ P)--This bulletin is the second of the series pre- 
viously noted (E. S. It.. 52, *p. 493) and presents the results of a study of 
food consumption in Clarksburg and its trade area and of farm production 
in Harrison County, W. Va., made during the summer of 1025. The freight 
shipments of the commodities, incoming and outgoing from (’larksburg, were 
summarized from freight records of both car lot ami less than car lot ship- 
ments for the j)eriud June 1, 1924, to May 31, 1925. The estiiiuiles of com- 
modities sold from farms were based on a canvass of 241 farms comj)ris- 
ing about 15 per cent of the farm land of Ilarrhson County. Tables are 
given showing quantities shii>r»ed in of potatoes, cabbage, onions, tomatoes, 
strawberries, vegetables, apples, livestock, paeklng house products, poultry an<l 
eggs, dairy products, and concentrated feeds and hay. and the possibilities 
of increased local production are discussed. 

Agricultural progress in a typical Maryland community, J, E. Metzger 
{Maryland Sta. Bui. 285 (1926), pp. 2S~60 ). — This study is based upon the 
records of the Enterprise Farmers' Club of Sandy Spring, Md., an association 
of approximately sixtetm members which has existed since 1865. Tlie asso- 
ciation was formed “for improvement in agriculture ui)on the sociable prin- 
ciple of a mutual interchange of visits.*’ It meets monthly at members* homes 
in rotation “ to inspect the crops, stock, farm implements, and convenience.s, 
and Inquire into the modes of culture and general system of arrangement 
pursued by the mtmiber at whose Jiouse we may be. A frtn? interchange of 
ideas upon agricultural subjects will be expected on the part of all, and if 
any member is making exi>erimcnts winch are likely to he useful or interesting, 
we shall take si)ecuii care to notice their progress and results.” 

The practices, exiKU'iments, results, etc., of the ineml>ers in croiis, rotations, 
maintenance of fertility, dairying, livestock production, etc., are tra(*eil through 
the life of the club. Tables are given showing (he prices and wages of differ- 
ent ijeriods since tlie organization of the club and the date of the first use 
of modern farm machines by the members. 

Au outline of the New York State system of taxation, M. S. Kendrick 
{N, Y. Agr. Col. {Cornell} Ext. Bui. 152 (i926’), pp. 21, fign. 4 ). — In conjunction 
with work previously noted ( E. S. R., 56, p. 680 ) , a study is rejmrted of sources 
and the apportionment of State and local taxes and the purpo.ses for which each 
is exptmded. More than 76.3 i)er cent of the total levy in 1924 was (m general 
proiKirty. The general property (ax consiitutes 22,44 per cent of the revenues 
of the State, 90.33 of the city, 98 of the county, 72,27 of the township, 09*86 
of the village, and 100 imr cent of school dlstrlctH. Tlie index numbers for 
general property levies have increased from 110 in 1915 to 230 in 1024 (1010- 
1014**1OO). Among the reasons for present-day high taxes are the great 
expansion of Government functions, high prices — ^the index numbei^ fox whole- 
sale prices in 1924 being 152 ( 1910-1014 «= 100), and high wages— the 
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number for union wages In 1924 being 233 (1910-1914=100). More State sup- 
port of roads and schools, elimination of the State levy on real estate, increased 
return of taxes collected to local units, use of other taxes such as an Increased 
income tax, gasoline tax, etc., and changes in the administration of the general 
property tax are suggested as methods of easing the tax burden. 

Michigan farmers* tax guide, R. W. Nkwton {Michigan Sta. Circ. 100 
(1927), pp. 11). — ^This gives information as to assessing property, levying and 
collecting taxes, and the sale and redemption of delinquent real estate, and also 
a farm tax calendar. 

The McNary-Haiigen plan as applied to wheat, A. E. Taylor, J. S. Davis, 
and E. M. Brand (Wheat Studies, Food Research Imt. [Stanford Univ.], S 
(1927), Nos. 4, pp. 177-234; 5, pp. 235-264)^ — Leading proposals fur farm relief 
in the United States have rested on the assumption that the unpros]:>erous con- 
dition of American farmers is caused by the low prices of farm products, due 
to there being surpluses produced that must be sold abroad at prices which 
depress the prices of the entire crops. The favorite remedy proposed has been 
to segregate the exjxjrtable surpluses, sell them abroad for what they will 
bring, and maintain domestic prices, behind the tariff wall, on levels sub- 
stantially higher than would prevail otherwise. The central features of what 
is designated the McNary-Haugeii plan of farm relief, so far as they apply to 
wheat, “are the ojierations of a Federal board, seeking to maintain domestic 
prices at enhanced levels behind the tariff wall, to segregate the surplus over 
domestic requirements and sell it for what It will bring, and to distribute 
operating costs and losses among the growers by means of an e<iuallzation fee 
on each bushel sold.” 

The purpose of the two publications is to examine the way a measure based 
on the McNary-IIaugen plan might be exi)ectM to work with respect to w^heat. 
No discussion is made of the assumptions underlying the proiK)8ed measures, 
constitutionality, nor other controversial matters. 

No. 4 discusses the oiw rating problems and probable economic consequences 
that would have folIo>ved if either of the McNary or Haugen bills introduced 
at the Sixty-ninth Congress had become a law, the analysis being based uiK>n 
the assumption that the American price would be maintainwi by means of a 
sufliciently high tariff at a price at least 50 cts. a bushed higher than the 
Canadian price. The imrpose of the bilLs, the policies, problems, and results 
of the United States (irain Corporation during the w^ar, the standard for the 
domestic price, price fixing, i»rice differentials hetween different grades of wheat 
in different sections of the country, the sources and disposition of the operating 
funds, the fixing and collection of equalization fees, the continuation of trading 
In wheat futures, the problems of wheat and flour exp<»rts and of the carryover, 
the effect on prices of flour and fee<l. the effect on the cost of living, and the 
effects on acreage, world prices, and the American farmer are discussed. 

The general conclusions reached by the authors are that administratively the 
measure is workable if (1) the Imard is coinjwseil of men wTio would command 
respect for experience, judgment, vision, and courage, and wlio would evince 
ability to work together, to draw u|)on needled te<*hnical skill in various liiieii, 
and to enlist and retain J:he support of the growers and the business interests' 
involved; (2) there Is reasonable assurance that the iwlicy of (\>ngress and the 
policies of the board would not l>e subject to arbitrary reversal or to vacillating 
execution; (3) adequate working capital is available for nil emergencies; (4) 
the operations are conducted with a minimum of disturbance to current relation- 
ships and practices In the grain trade and milling Industry, Including operations 
on the grain exchanges; (5) effective working agreements are concluded wltB 
4I5479..-..27-— 7 
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levators, mills, and exporters, as well as wltii cooperative marketing assoda^ 
tions; and (0) a general disposition on the part of the board Is to limit, rather 
than to magnify, Its responsibilities. 

The principal sources of danger of a breakdown am the possibilities that 
the board can not secure competent technical organisation and managerial 
ability; that the board may be swamped with a large and relatively unsalable 
surplus in a year of coincidence of large domestic crop with large world crop 
and low wheat prices; that several years of successive large crops and low 
prices might so magnify the carryover and losses on exports and so Increase 
the difficulty of collecting adequate equalization fees as to break the board under 
the burden of carrying charges and frozen purchases; and the dangers from 
vacillation in the board’s policy, withdrawal of political support from Congress, 
and the collapse of the growers’ confidence in the undertaking. The crucial 
point of the proposition is deemed to be that the adoption and success of the 
policy will result in the rapid expansion of wheat acreage, increase in export- 
able surplus, and a future net price little or no higher, and possibly even lower, 
under the operation of the scheme than If no such measures had been adopted. 

The analysis in No. 5 is made on the basis that the present tariff on wheat, 
42 cts. a bushel, will continue. The fundamental limitations upon price In- 
creases of wheat, due to the Intrinsic milling superiority of Canadian hard 
spring wheat, the tariff, and the existing regional relationships within the Amer- 
ican milling industry in connection with freight rates on wheats and fiour and 
with the geographical distribution of wheat production, are discussed. Tables 
are given showing weekly from July 7, 1923, to June 26, 1926, the margins 
between Winnipeg prices, plus 42 cts., and Minneapolis prices on the following 
bases of comparison: (1) Futures prices; (2) top cash prices of No. 1 Manitoba 
Northern wheat at Winnipeg and No. 1 Dark Northern Spring wheat at Minne- 
apolis; (3) low cash prices of No. 3 Manitoba Northern at Winnipeg and No. 1 
Dark Northem Spring at Minneaiwlis ; (4) high cash sales of the same grades; 
(5) cash closing prices of the same grades; and (6) high cash price of No. 8 
Manitoba Northern and high quotations on the basis of the nearest future of 
No. 1 Dark Northem Spring wheat Hie annual averages on bases 2 to 6 
ranged from 7.8 to 15.1 cts., averaging 10.2 cts., in 1923-24 ; from 16.1 to 33.3 
cts., averaging 21.7 cts., in 1924-25; and from 5.5 to 17.5 cts., averaging 12 
cts., in 1925-26. 

Conclusions are reached that (1) with the present tariff of 42 cts. a bushel 
the prices of American spring wheats at Buffalo, the natural import threshold 
for Canadian wheat, could not l>e raised, except in unusual years, by more than 
10 or 12 cts. a bushel; (2) that at most other markets prices of spring and 
winter wheats could not be raised appreciably over increase in price of hard 
spring wheats at Buffalo without stimulating Imports and disrupting regional 
competitive relations in the milling Industry; and (3) that the slight advance in 
prices, partially offset by equalization fees, would hardly justify the experiment. 

An addendum to No. 5 contains observations on the concessions made In the 
latest bills before the Sixty-ninth Congress to the opponents of the central 
features of the plan. The conclusion is reached that the proposed alternatives 
or supplements to the equalization fee — ^loans to cooperfitlve marketing organixa* 
tions and price insurance — ^would Impose heavier responsibilities on the board 
and decrease its chances of success without promising larger price enhancement 
to growers, 

Kentneky livestock auction sales orgaiiizatloiis« E. 0. Johnson (KmfuolBV 
8t4x>, Mul, nd (JdJ&d), pp. id).-— The organization, method of opeim^ 

tton, accounting methods, rates, yards and equipment, advantages and dli* 
advantages, and the fundamentals for successful operation of livestock aitetioa 
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gales organiasatloxis are described. The study is based on a gurvey of 10 of tbte 
IS organizations in central Kentucky. From October 1, 1024, to October 1, 
1925, 8 of these organizations held S67 sales, at which 244,025 sheep and lambs, 
148,851 hogs, and 105,866 cattle and calves were sold, the gross sales amounting 
to $7,736,191.61. The costs per head in 5 organizations for which cost records 
were kept varied from 18.2 to 84.3 cts., averaging 22.7 cts., of which labor and 
salaries constituted 65.7 per cent, yard costs 18.9, office expenses 6.1, losses on 
livestock 6.2, and other costs 3.1 per cent. The average profits ranged from 
2.4 to 13.3 cts. per head, averaging 6.7 cts. 

Cooperative marketing and price control, O. B. Jesness (Kentucky 8ta, 
Bui, £71 (1926), pp. 257-279 ). — A general statement of the possibilities and 
limitations of cooperation in improving marketing and obtaining better prices 
for farm products. 

The balance of trade in farm products, L. P. Jefferson (Jour. Farm Econ„ 

8 (1926), No. 4, pp, 451-461 ). — A report on one of a series of studies undertaken 
by tbe Massachusetts Agricultural College on the food supply of New Kngland. 
Data are presented as to the food supplies consumed in the city of Fitchburg, 
Maas., the food demand, and the sources of supply. The study was made to 
ascertain the racial and national food preferences, the quantities of specific 
products reQuire<l, and the quantities of various products supplied from local 
simrees. Fitchburg had a population in 1920 of 41,029, of which, according to 
the State census of 1915, 35 per cent were foreign b<»ni and 43 i>er cent native 
born but of foreign parentage. The I>erccntage8 of the dietarj^ of various foods 
in 1919 were cereals 18.3, canned go<>ds 2.05, dairy products other than milk 
and cream 0.53, eggs 2.3, fats 2.66, fish 0.96, fruits 9.85, meats 5.76, milk and 
cream 28.36, poultry 0.38, sugar 3.6, and vegetables 25.12. The percentages of 
different commodities received from local sources were eggs 36.4, fruits 20.5, 
meats 7.1, milk and cream 100, poultry 45.6, and vegetables 18.8, 

Food costs and city consumers, 0. E. Artman ('rhenu, Columbia Vniv., 
New York, 1926, pp. 171, figs. 13 ). — A thesis submitte<l to Columbia University 
in partial fulfillment of the re<iulrement8 for the degree of doctor of philosophy. 
It treats in detail investigations previously note<l (E. S. R., 56, p. 387). 

Crops and Markets, [January— February, 1927] (V. S. Dept. Agr., Crops 
and Markets, 4 (1927), Nos. 1, pp. 32, figs. 3; 2, pp. 33-80, ftgs. 3 ). — ^The usual 
tabulations, summaries, charts, and notes are given regarding crops, dairy 
products, cold-storage holdings, fruit and vegetable shipments, livestock and live- 
stock products, prices and i>rice movements of agricultural products, seeds, 
exports of grain, and world agriculture, formerly published in tbe Monthly 
Supplement to Crops and Markets (B. S. li., 56, p. 586). Special reports are 
included In No. 1 on the December 1 pig survey, and prices to jobbers and total 
Bhipments of 14 fruits and vegetables, 1926, while in No. 2 8[)ecial tables and 
reports are given on the agricultural outlook for 1927 ; the numbers, value per 
head, and total value of livestock on farms, January 1, 1925, 1926, and 1927, 
with monthly prices, 1919-1927; cattle, sheep, and lambs on feed, January 1; 
monthly prices of dairy and poultry products, 1919-1927; number of persons 
employed per farm on farms of crop reporters, December 1, 1923-1926, and 
January 1, 1924-1927; monthly com and hog ratios by States, 1924-1926; 
yearly farm wages and index numbers, 1910-1927, and the average wages by 
States for January, 1925-1927; stocks, production, uses, and grades of potatoes, 
January 1, 1927 ; statistical rc^rt of the livestock and meat situation, Decen- 
ber and January to December, 1925 and 1926; and the tariff rates on repre- 
sentative agricultural products under the tariff acts of 1913, 1921, and 1922, 
No. 2 also Includes taldes showing (1) prices of livestock and meats; (2) 
weights and prices of stackers and feeders, and receipts of dairy and poultry 
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products, and wheat, corn, and oats at stated markets; (3) prices of butter 
and cheese, prices to jobbers of fruits and vegetables, and carload prices of 
hay, straw, and feedstuffs at important markets; and (4) other data formerly 
published in the weekly issues of Crops and Markets (B. S. R., 60, p. 387). 

The agricultural map of U. 8. S. R. [trans. title], I. P. Makarov, edited by 
N. I. Vaviiov (Trudu PriM, Bot. i Beleh. {Bui, Appl, Bot. and Plant Breeding}, 
1926f Sup. 28, pp. 90, pi /, figs. IS; Eng. ahs., pp. 85-90).-— A map with explana- 
tory text showing the acreage and distribution of different crops in the Union 
of Socialistic Soviet Republics. 

The agricultural colonisation of the Zionist Organization in Palestine, 

A. Ruffin, trans, by R. J. Feiweu (London: Martin Hopkinson d Co,, 19^6, 
pp. Vin+209, fig. 1), — A brief history is given of the Zionist colonization, and 
the agrlcultuml colonization policy of the Zionist Organization and the present 
state of the settlement are descril»ed. The points of dispute in the policy — 
individual or group settlement, extensive or intensive cultivation, settlement 
of Immigrants with private means, the future system of administration, etc., 
are discussed. 

International yearbook of agricultural statistics for 1925—26 (InSt. 
Jntematl, Agr. [Rome], Ann. Internatl. Statis. Agr. {I nt email. Yearbook Agr, 
Statis,), J 925-26, pp. XCVin+558), — This is one of a series previously noted 

B, S, R., 64, V. 289) and gives tables showing the territorial area, population, 
apportionment of areas, agricultural production, and numbers of livestock 
by countries ; the area, production, and yield of each of the principal crops by 
countries and continents ; the numbers of different species of livestock ; the 
International trade In the chief agricultural products by countries and conti- 
nents; the prices of varioms products; ocean freight rates on cereals and 
cotton ; the production, exportation, and importation by countries of fertilizers 
and chemical products useful in agriculture ; and the rates of exchange. Texts, 
notes, table headings, etc., are in English and French. 

AGEICULTXJEAL AND HOME ECONOMICS EDUCATION 

Workers in subjects pertaining to agriculture in State agricultural col- 
leges and experiment stations, 1926—1927, M. A. Aonew (U. S. Dept, Agr., 
Mi 9 c, Circ. 87 (1927), pp. 111+130), — The usual annual list (K. S. R., 65, p. 288). 

Agricultural evening school classes in dairying, C. Luker (Tex. State Bd. 
Vocat. Ed. Bui. 199 (1926), pp. SO). — ^This bulletin is based on 2 V 2 years’ experi- 
ence in organizing and conducting evening school classes dealing with different 
phases of the dairy industry that reached approximately 300 milk producers. 
The possibilities for such courses, the method of organizing, tlie methods and 
devices used in teaching, the supervision of practice, and the results are 
described. 

What a poultry project should contain, H. L. Shbauer (Poultry Soi., 5 
(1926), No. 6, pp. 274-280). — A critical discussion of extension projects with 
poultry. 

Fruit tree and orchard Judging, W. P. Duruz (California Sta. Circ. S09 
(1927), pp. 27, figs. 8).— -Score cards for Judging fruit trees and orchards, and 
directions for using such cards and for organizing and conducting Judging 
contests are given. 

Clothing and textiles, M. L. Matthews (Boston: Idttle, Brown d Co., 19M. 
rev. ed., pp. XII +180, figs. 83).— This is a revision of a textbook entitled Bewing 
and Textiles, previously noted (B. 8. R., 45, p. 697). 

How to make and use an operating statement, W. PowKun (N. Y. Agr. Col 
{ComeU) Ext. Bui 156 (1927), pp. $1, ftg. i).— The making, analyals, and use ef 
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aa operating statement for a business as a whole and for departments of a 
business are explained by means of typical examples. 

The relative merits of circles and bars for representing component 
parts^ W. 0. Eells (Jour, Atner, Statia, Aaaoc., 21 (1926), No. 154, PV» 119-152, 
flffa. 2). — The results are given of an exi)eriment made with a class of 93 to 97 
students In general psychology to ascertain the relative ease, rapidity, and 
accuracy in reading circle and bar diagrams. The results show (1) that 
there is a slight advantage in favor of circles in ease and rapidity of reading; 

(2) that circle diagrams are read more accurately, both as regards number and 
size of errors, and that the accuracy of judgment increased with the number 
of subdivisions in the case of circles and decreased in the case of bars; and 

(3) that in judging parts in circles 23 per cent of the students considered 
areas, 23 per cent central angles, 51 arcs, and only 1 per cent chords, but 
tliere was no significant difference in accuracy of judgment by the different 
methods. 

Further studies in the graphic use of circles and bars (Jour. Arner. 
Statia. Aaaoc., 22 (1927), No. 157, pp. 31-S9, flga. 8). — This article consists of a 
discussion and criticism of the study noted above. 

I'art 1, A Discussion of the Eclis’ Experiment, by 11. von lluhn, criticizes 
the methods used and reaches the conclusion that the circle may be preferable 
to the bar only where a single total with rather numerous component parts 
is to be shown and where the parts ne(*d to be presented not only singly but 
also in groups. 

Part 2, 8ome Additional Data, by F. E Croxton, presents the results of an 
cxiierimont to test the accuracy of the judgment of observ(Ts with bar and 
circle charts showing l:lYj and 1:4 ratios. Thc'se results show that of the 
287 observers, 132 c'stimated correctly from the 1:1^2 bar chart and 95 from 
the pie diagram, and 119 and 74 , res|KM‘tively, from the 1:4 bar chart and 
pie diagram. 

Use of motion pictures in agricultural c.vtensioii work, F. W. Pickkins, 
H. Grkkne, and G. H. (U)ek«en8 {V. S. Dept. Agr., Misc. Vtrc. 78 {1926), pp. 22, 
figs. 10). — Information is given f<»r the use of agricultural extension agents and 
others regarding motion picture ecpiipment, its operation, film programs, etc. 

Motion pictures of the United States Department of Agriculture (U, S. 
Dept. Agr,, Miac. Cue. 86 (1926), pp. fl-\‘Sl ). — A list of films of this Department 
available for distribution and data on how to obtain them. 

foods— HUMAN NUTEITION 

Food and health, K. 11. A. and V. G, {London and New York: 

Longmans, Green d €o„ 1925, pp. ph i, figs. ID. — This popular presen- 

tation of the essential principles governing the selection of food Includes the 
scheme for the graj^hic representation of complete and incomplete diets noted 
previously (E. S. 11., 56, p. 290). 

Food and health manual for classes In nutrition, ll. George (Toronto: 
Oanad. Red Vroaa 8oe., pp. 11-^117, figa. 15), — A manual on the essential prin- 
ciples of food and nutrition. 

Nutrition laboratory, F. G. Benedict (Carnegie Inst. Wash. Yearbook 25 
(1925-26), pp. 159-150). — This annual report contains, as previously (E. S. E., 
^5, p. 188), a brief outline of investigations in progress and abstracts of publi- 
cations of the laboratory during the year, several of which have been noted 
from their original sources. 

The relation of cooking to the study of the quality and palatability of 
meat, P. E. Howe (Jour. Home Boon., 19 (1927), No. 1, pp. 8-15). — ^Thls paper, 
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of particular value to those engaged In the studies of the quality of meat, deals 
with the physical and chemical changes occurring in meat on cooking and the 
effect of various factors on these changes, the most satisfactory methods of 
cooking meat for the purpose of Judging its quality, and the various factors 
constituting what is known as palatability, with methods for evaluating these 
factors. Several references to the literature on the subject are included. 

The art of cooking and serving, S, F. Splint {Cincinnati: Procter d Gamble 
Co.y pp, W+%52, pi, i, figs, 75). — ^Thls small volume and tJie one noted 
below are published by the manufacturers of Crlsco, Directions for table 
service with and without servants, selected recipes, and typical menus for the 
different seasons of the year are included, with many photographic illustrations, 
some in color. 

A calendar of dinners with 616 recipes, M. H. Neil (CincinnaH: Procter 
d Gamble Co,, 1925, 26, ed,, pp. 2S3, figs. 22), — ^This is chiefly a collection of 
menus, with accompanying recipes, for every day in the year. As in the pre- 
ceding book, Crisco Is the shortening agent used in all of the recipes. A 
descrii>tion of the processes Involved in the manufacture of Crlsco is Included, 

Dental caries and pulp sequelae resulting from experimental diets, J. A. 
Mabshall {Jour. Amer. Dental Assoc., H {1927), No. 1, pp. 5-57, figs, ^5), — The 
particular object of the experimental work reported was a comparison of the 
changes produced in rats on deficient diets with those reported In the litera- 
ture for dogs. The diet used for most of the work reported was one deficient 
In vitamin A, but furnishing an adequate supply of vitamin D in the form 
of irradiated lard and of vitamin B in yeast. On this diet enamel and dentin 
hypoplasia commonly occurring in the teeth of puppies on similar deficient diets 
were not noted nor was there evidence of caries in the teeth of the young rats, 
but on maturity a form of caries developed which resembled more closely 
the type found in adults than in children. Pulp lesions were sometimes found 
in teeth which did not show caries. The feeding of vitamin A after the de- 
velopment of caries did not check the progress of the decay. 

The basal metabolism and the specific dynamic action of foods in chil- 
dren In various conditions of nutrition, A. P. Moeoan and G. D. Hatfieu) 
{Amer, Jour, Diseases Children, 32 {1926), No. 4, pp. 516-523). — In connection 
with a nutritional study of children at the California State Schools for Deaf 
and Blind, basal metabolism determinations were made on 9 girls and 7 boya 
from 7 to 14 years of age. Of these, 10 were tested two or three times at 
intervals of a month or more. 

The 6 children classed as of normal weight by the Baldwin-Wood standards 
for height and age had metabolic rates falling within rtlO per cent of the 
Benedict-Talbot standards of weight and surface area. Of the 4 children 
classed as underweight, 2 had nearly normal and the other 2 high metabolic 
rates. Of the 6 children classed as overweight, 3 had low, 2 normal, and 1 high 
metabolic rates. Three of the girls showed wider divergencies from the 
Benedict height standards (E. S. R., 53, p. 862) than from the older weight 
and surface area standards. 

In an effort to determine whether leanness and fatness may not be con- 
nected with some peculiarity in response of the individual to the specific 
dynamic action of food, 4 boys aged 10 year.s, 2 of whom were distinctly over- 
weight and 2 of normal weight, were tested for an increase in metabolism 
following meals predominating in carbohydrate and protein, respectively. Al- 
though the increase in metabolism after the protein meal was more than twice 
that following the carbohydrate meal, there were no distinctive differences 
between the increases of the overweight and the normal boys. 
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Ohlnede diet in the light of modern knowledge of nutrition, H. Wu 
(Chinese 800 UU and Polit 8 oi, Rev,, 11 (1927), Ra, 1, pp. 50-81, fiff- i).— This 
discussion of the adequacy of the Chinese diet is based upon the dietary studies 
of middle-class families in north China reported by Adolph (B. S. K*, 54, p. 591) 
and a similar study of the composition of Peking dietaries made by the author. 
The latter study Included 85 families composed of 146 adults and 47 children. 
In estimating the adult units the children were reckoned as fractions of adults 
according to the energy requirement for their various ages. 

The diets furnished an average of 2,960 calories and 85.9 gm. of protein 
per man per day, these figures being considerably higher than those reported 
in tlie north China study. The percentage distribution of the foods among the 
various types was as follows: Cereal products 44.6; legumes and beans 7.5; 
meat, fish, eggs, and milk 5.2 ; fruits and vegetables 36.1 ; oils, sugar, and starch 
2.3 ; and other foods 4.4 per cent The distribution among the different types of 
food of protein and calories was cereals 71.1 and 72 i>er cent, respectively, 
legumes 11.6 and 6, ^vegetables and fruits 3.6 and 3.7, starch 0 and 0.7, fats 
and oils 0 and 7.8, meat and fish 8.3 and 6, eggs 2.3 and 0.8, milk and cheese 
0.06 and 0.06, and miscellaneous 3.1 and 4.1 per cent. 

The author is of the opinion that the calorie value of the Chinese diet is 
ample according to American standards for laxly weight, but that, considering 
the low biological value of the chief sources of protein, the protein allowance 
represents the bare minimum. The diet is considered to be barely adequate in 
vitamins A and B and adequate in C. The supply of phosphorus and iron is 
th(»ught to be adequate and that of calcium probably inadequate. 

As the most practical means of Improving the diet, the author recommends an 
increase in the use of eggs, bean products, green vegetables, and fruits, the 
use of slightly milled grains Instead of highly refined products, and modifica- 
tions in methods of cooking to conserve vitamins and minerals. 

Further evidence that small quantities of copper, manganese, and zinc 
are factors In the metabolism of animals, J. S. McHabque {Amer, Jour, 
Physiol., 77 (1926), No. 2, pp. 245-&5S, figs. 2), — Rats confined to a synthetic 
diet and under conditions said to l>e the best that could be Improvised at the 
time gave results which the author interprets as indicating that compounds 
of manganese more definitely and possibly copper and zinc also have impor- 
tant biological functions in animal metabolism. ** It is assumed that the com- 
pounds of these elements as they occur in the natural state in green leaves 
and seeds of mature plants and the vital organs of animals have a much 
more active biological potency than could be expected from feeding equal 
proi)ortions of a crystalline salt of these metals In a synthetic diet.’’ 

The nutritional value of oysters and other sen food, D. B. Jones (Amer, 
Jour, Pub. Health, 16 (1926), No. 12, pp. 1177-1182, fig. i).-~Thls is essentially 
a summary of studies conducted at the Bureau of (lunnistry, U. S. D. A., on 
the vitamin content of oysters and the equality of the proteins of oysters, 
clams, and shrimps. 

To overcome difilculties in weighing the oysters in the vitamin tests, the 
oysters were frozen and weighed before thawing. In the vitamin B studies 
both protective and curative tests were employed. In both 3.5 gm. of oysters 
proved to be nearly, but not quite, sofflcient to provide the necessary amount 
of vitamin B. Calculated on the dry basis, this amount corresponds to 0,66 
gm. daily. “On this basis, oysters compare favorably as a source of vitamin 
B with foods which are recognized as excellent sources of tills dietary factor.” 
The cure of xerophthalmia induced by vitamin A-free diets was used as the 
criterion for estimating vitamin A. On 3.5 gm. dally, the rats showed rapid 
improvement in the condition of the eyes and in tlie rate of growth. On 2 gm. 
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daily, recovery from xerophthalmia was equally rapid hut resumption of 
growth was slow. 

In the protein studies, the oysters and clams were heated to coagulate the 
protein and then dried and ground to a meal and the shrimp muscle was dried 
and ground without heating. The dried materials were used as the sole source 
of protein at a 9 i)er cent crude protein level and their growth-promoting prop- 
erties determined by the gains in weight in a 100-day period and by the gains 
per gi*am of protein consumed. The gains made on the shrimp and clam diets 
were about the same and considerably higher than on the oysters. Expressed 
in grams per gram of protein consumed during a G-week period, the average val- 
ues were clam 2.05, shrimp 2.16, and oysters 1.27 gm. These results are thought 
to indicate that the proteins of clams, shrimp, and oysters compare favorably 
with the proteins of other articles that are highly regarded for their nutritive 
value.” 

The distribution of some of the amino acids in shrimp muscle was found to 
be as follows : Cystine 1.78 per cent, arginine 10.24, hist^ine 3.78, lysine 7.60, 
tryptophane 1.21, tyrosine 4.88, a.spnrtic acid G.9S, and glutamic acid 15 per cent. 

Antirachitic content of canned oysters (Wisconsin Sta, Buh S8S (1926) f 
pp. 124, 125 ). — Preliminary studies by H. T. Parsons indicate that both raw and 
canned oysters contain vitamin D in appreciable amounts. 

Biological food tests. — IX, Vitamin A In three varieties of cheese, A. F. 
Morgan (Amer. Jour, Physiol., 78 (1926), No. 1, pp. 11-16 ). — In continuation of 
the studies previously noted (E. S. R., 53, p. 62), the author reports that 
California cream cheese (Cheddar type) and Lim burger cheese ” appear to 
retain in an unusually concentrated form the vitamin A of the milk from which 
they are made.” Imported Swiss cheese did not appear to be as rich in vitamin 
A. The evidence upon which these conclusions are based consisted of curative 
experiments conducted on only 4 or 5 rats for each choose. The first two 
cheeses were fed in amounts of 1 gm. daily for 2 weeks, followed by 0.5 gra. 
daily. The Swiss cheese was fed in amounts of 0.5 gm. daily for 3 or 4 weeks, 
during which time there was no improvement, and then in amounts of 1 gm. 
daily. On the larger amount normal growth was secured, but the eye trouble 
was not cured in 3 out of 4 eases. 

Bosses of vitamin B in vegetables in cookery (Wisconsin ISta. Bui. 388 
(1926), pp. 125, 126 ), — To supplement the studies of Peterson and Hoppert on 
the comparative losses of mineral matter from vegetables with different methods 
of cooking (E. S. R., 55, p. 87), the losses of vitamin B In string beans and 
cauliflower cooked by the same methods were determined by II. T. Parsons. 

With string beans the greatest loss occurred when they were cooked in large 
amounts of water and the smallest losses when cooked in the x>reHSurc cooker. 
In the cauliflower studies the pre.ssure cooker was not used on acf^ount of the 
strong flavor developed by this process. In the steam process the steam was 
allowed to escai)e for 5 minutes and then confined in the vessel for the next 
10 minutes, under which conditions there was no discoloration and but little 
increase In flavor. As judged by curative tests, .some lo.sses of vitamin B took 
place with all the methods. When a large amount of water was used this loss 
amounted to about 30 per cent. 

Oomparison of the content of vitamin B in fresh yeast and in dried 
yeast prepared from it [trans. title], A. Schkunebt and M. Schiebltch (Chem. 
Zelle u. Oewebe, 13 (1926), No. 1, pp. 79-86, pgs. 5 ). — The vitamin content of a 
commercial dried yeast prepared from waste brewery yeast by a process to 
remove the bitterness, followed by thorough washing and drying, was compared 
with that of the fresh yeast by the usual feeding experiments on young rats and 
protective experiments with pigeons on a polished rice diet No ai^reciabla 
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dilCereace could be uoted between the effect of the dried yeast and a comparable 
amount of the fresh in either case. 

Studies In the physiology of vitamins. — IV, Vitamin B in relation to 
gastric motility, Q. K. Cowgill, II. J. Deuel, .tb., N. Plummee, and P. C. 
Messeb (Amer. Jour. Physiol., 77 {1926), No. 2, pp. 389-401, fig. 1). — The experi- 
ments reported in this continuation of the series of studies previously noted 
(P, S. II,, 54, p, 194) were planned for the puriK>se of determining whether 
the progressive loss of appetite characteristic of vitamin B deficiency in dogs 
is accompanied by any changes In the hunger contractions of the empty 
slomaeb. 

Pour dogs having permanent gastric fistulas were fed basal diets free from 
or extremely low in vitamin B (E. S. II., 40, p. 358) but adequate in other 
respects. From time to time the motility of the empty stomach was recorded 
by means of an Inflated rubber balloon placed in the stomach and connected 
with a chloroform manometer and recording device. When the animals had 
lost their desire to eai, beef juice was administered but with no effect upon 
the api)etite. Harris vitamin powder was then administered with prompt 
restoration of the appetite. 

The tracings of the hunger contractions showed no remarkable changes in 
character in the early stages of the vitamin B deficiency but almost complete 
atony in later i>eriod8. The administration of vitamin B was followed by rapid 
improvement in the stomach musculature as shown by the regularity of muscle 
contractions. 

In discussing the significance of the.se experiments, tine authors conclude 
that to the list of conditions which have been demonstrated to produce gastric 
atony must now be added prolonged subsistence on a diet low in vitamin B. 
It is suggesteil that the lack of appetite during convalescence from certain 
diseases may be due to the same condition and should bo taken into considera- 
tion by clinicians. 

“ It is difficult, when dealing with such a parallelism as has been described, 
to decide whether or not vitamin B maintains the desire to eat simply by 
Hiding In the preservation of the normal gastric tone. The marked systemic 
manifestations characteristic of advanced cases of vitamin B deficiency suggest 
that the loss of the desire to cat in such cases is due as much to a generalized 
systemic disturbance as it is to an abnormal condition localized in the alimen- 
tary canal.” 

Fasting and rice disease in pigeons; the paralleUsiii of loss of body 
weight, temperature, and respiration rate; the absence of B vitamins 
from the cortex of the beef suprarenal, (). W. Bablow {Amer. Jour. 
Physiol, 78 (1926), No. 2, pp. 322-324, fig. /).— This study Is of interest not 
only in demonstrating that extracts of suprarenal cortex do not contain appre- 
ciable amounts of antlneuritic vitamin, but also that the decreases in body 
weight, temperature, and respiration of pigeons on an exclusively polished rice 
diet are similar to, although more gradual, than the (corresponding changes in 
fasting pigeons. 

Vitamin studios, II [trans. title 1, Z. WiimzcHOwsici (Pam. Panst. Inst. Nauk. 
Oosp. Wiejsk. Pulawach {Mf^. fnst. Natl. Palm. iJcon. Rurale Pulawy), 5 
(1924) f A, pp. 15-69, figs. 3; Fr, abs., pp. 62-69), — In continuation of the inves- 
tigation previously noted (E. S. R., 49, p. 160), an extensive study is reported 
of the nitrogen metabolism of polyneuritic pigeons as eomparetl with normal 
and starving pigeons. The conclusion is drawn that the pathological symptoms 
induced by a deficiency of vitamin B are due in part to the loss of the power 
of assimilating digestcHl food and In part to the secondary effects produced in the 
organljgm by Inanition. Vitamin B is considered an indlsi)ensable factor of 
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assimilation, particularly of protetn material. When vitamin B is lacklniTf the 
organism is considered to lose its faculty of synthesising the specific proteins 
from the amino acids furnished by the digestive organs and the metabolism 
to acquire more and more a character corresponding to inanition. The vitamin 
is considered, however, not to take part in the metabolism of the tissues during 
inanition. 

Bffects of ddet during pregnancy on development of rickets in the off- 
spring, J. V. Gbbenebaum, T. K. Selktbk, F. A. Otis, and A. G. Mitchell 
{Jowr, Amer, Med, Assoc., 87 (1926), No. 2^ PP- 197S-J97e, flffs. 2). —In this 
investigation the diets of 25 women who previously had bad rachitic children 
were supplemented during the last three months of pregnancy by vegetables, 
cereals, fruit, eggs, and milk in amounts designed to bring the quality and 
quantity of the daily food intake up to the proper standards for pregnant 
women. The standards set were 1 gm. of calcium, 1.46 gm. of phosphorus, and 
0.015 gm, of iron, with a total of 2,500 calories daily. 

In but few cases were all of the standards reached, bill striking improvements 
were made, as shown by the daily dietary records obtained from each subject 
by the visiting dietitian in the short period of preliminary observation and 
during the experimental period proper. It is thought that the standard of 
calcium was reached, but that the phosphorus intake was slightly below and 
the iron and caloric Intake definitely below the standards set. After delivery 
the dietary supervision was discontinued and the women for the most part 
returned to their former dietary habits. None of the babies received cod-liver 
oil during the eight months of observation, which included clinical and X*ray 
examination, and in some eases calcium and phosphorus determinations of the 
blood. 

Of the 22 babies under observation, 16 showed rickets on clinical examination 
and 19 on X-ray examination by the eighth month. One did not develop 
rickets at all and 1 not until after the eighth month. The diet of tlie mothers 
of these 2 babies had most closely aiH>i^ximated the standard set. The degree 
of rickets appeared to be more closely correlated with the calorie deficiencies 
of the diet of the mothers than with the mineral intake. The babies 'whose 
mothers received a low intake of calorics had a higher percentage of the more 
severe grades of rickets than those whose mothers received a higher caloric 
intake. None of the babies whose mothers had a caloric intake higher than 
1,700 developed more than mild rickets at any time. 

In the few cases in which blood examinations were made, the inorganic phos- 
phorus of the mothers' serum during pregnancy was normal while that of the 
babies' serum was below normal. The calcium content of the serum of both 
mothers and babies was normal. The calcium content of tlie breast milk was 
frequently low but the inorganic phosphorus uniformly normiil. 

** Our experiment would indicate that if the diet of the mother during the 
last three montlis of pregnancy can be made ai>proxiraately correct in caloric 
and mineral intake, while it will not prevent rickets, it will have a controlling 
influence on the development of the disease in her offspring." 

Studies oxi experimental rickets. — XXVIII, Does vitamin P pass into the 
milk? E. V. McCollum, N. Simmonds, J. K, Beckeb, and P. G. Shipley (Amer. 
Jour, Diseases Children, SS (1927), No. 2, pp. 230-~24S). — To determine whether 
it Is possible for nursing women to increases the vitamin D content of tlieir milk 
by taking cod-liver oil and, if so, when the treatment should begin and how long 
it should be continued, a series of feeding experiments in continuation of the 
studies previously noted (E. 8. R., 66, p. 296) was conducted upon female rat«i, 
with the addition of suitable amounts of cod-Uver oil to a basal diet supposedly 
adequate in all respects except for a deficiency in vitamins A and P. A paral- 
lel series of experiments was run with butterfat in place of cod-liver oil for the 
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purpoBe of determining whether a diet complete in every re«pect exc^ept vitamin 
D is capable of producing milk with protective value against rickets. The 
entire time covered in any one exi^riment extended from about a month before 
mating until the young were eating the mother's diet, but the individual r^eriods 
were varied to cover one or all of the periods before mating and during preg- 
nancy and during lactation before and after the young eat of the mother’s food. 

When the rats were fed cod-liver oil before mating, during pregnancy, and 
during the first two weeks of nursing, considerable protection against rickets 
in the young wtis afforded, but not as much as when the young were continued 
on the eod-llver oil ration. When the cod-liver oil was fed only during the 
first two weeks of the nursing i)eri(Kl, there was ver>' little protection against 
rickets. No protection was afforded by the butterfat diet. 

These experiments are thought to demonstrate that the vitamin D of cod-liver 
oil does pass into the mother’s milk, but that to insure a considerable amount 
of this vitamin the d^t should be .supplemented by cod-liver oil during preg- 
nancy as well as lact^lon. 

Imparting antirachitic properties to foods (in«ron.?in Sta, Bui. 388 
(1926), pp. 121, 122). — A summary of the studies of H. Steenbock and his 
coworkers on the antirachitic vitamin and its synthesis in food materials by 
exposure to ultra-violet light. 

Note on the anti-rachitic action of irradiated sawdust, O. Kosenheim and 
T. A. Webstkb {Biochem. Jour,, 20 (1926), A’o. 6 , pp. JSlfO, ISil) — Further 
proof of the part played by sawdust bedding in i>romoting growth and calci- 
flaition of bones in irradiation experiments, as noted by Hume and Smith 
(E. S. K., 56, p, 295), is afforded by a demonstration that a resinous matter 
extracted from sawdust by chloroform acquires antirachitic properties on 
irradiation. 

A simple method for deriving the formula for a diabetic diet, W. S. Col- 
lens and I>, ri. Shelling (Jour. Amcr. Med. SS (1927), No. 6, p. 396), — 

The authors have devised a chart for the rapid calculation of diabetic diets 
from the calorie rtHiuireraent.s of the patient and the percentage of total 
calories to be given in the form of protein. The diets are based on the Wood- 
yatt ketogenlc-antiketogeiuc ratio of 1.5 : 1. 

raSCELLANEOUS 

Thirty-fourth Annual Report [of Arizona Station, 1923], J. J. Thobnbeb 
ET AL, (Arizona Sta. Rpt. 1923, pp. 431-510, figs. 13). — This contains the organi- 
zation list, au administrative report on the work and pubhcatious of the sta- 
tion, a financial statement for the fiscal year ended June 30, 1923, and 
departmental reports, the exia'rlmental features of which are for the most 
part abstracted elsewhere In this issue. 

Report [of] South Mississippi Branch Experiment Station, 1920, E. B. 
Fekius and W. S. Andkkson (MissisMppi Sta. Bui. 238 (1926), pp. 18), — Tim 
experimental work reported is for the most part abstracted elsewhere In this 
Issue, 

Report [of] Raymond Branch Experiment Station, 1926, II. F. Wali.ack 
{Mi8ii8sippi Sia. But. 240 (1026), pp. 16). — The experimental work reported Is 
for the most part ahwstracted elsewhere in this issue. 

Cleanings from science: Annual report of the director, [Wisconsin 
Station, 1925«-1920], 11. L. Russei.l, F, B. Morrison, and W. H. Eblino 
(Wisconsin Sta. Bui. SS8 (1926)f pp. 747, figs. 4 O ), — This contains an account of 
the activities of the station, a list of the station publications of the biennium, 
and a financial statement as to the Federal funds for the biennium ended 
June 30, 1926. The experimental features not previously reported are for the 
most part abstracted elsewhere In this issue. 



NOTES 


Arizona University. — A portion of tlie basement of the agricultural building 
has been remodeled to provide greater space for the soil physics laboratory. 

Arkansas University and Station. — Under plans drawn by the department of 
agricultural engineering, the department of horticulture is erecting a building 
on the station farm for packing fruits, in which moehanical graders will be 
used and the various kinds of packs will be demonstrated. The building will 
also be available for packing schools. 

Michigan College and Station. — The 1927 .Tunior Fanners’ Week was held 
May 5 and G. Over 1,G00 students from the vocational agricultural high schools 
participated, an attendance exceeding that of the previous year. The main 
events of the program were the livestock and crops judging contests. An 
evening banquet was attended by 1,100 boys and girls, who were addressed by 
Governor Fred Green and President K. L. Butterfield. 

C. H. Spurway, research associate in soils, has nK‘ently developed a water 
soluble test for phosphorus in the soil, somewhat similar to that used In the 
Soiltex soil reaction test devised by him about three years ago. The phosphorus 
test is being given further trial before being plac(‘d on a production basis. 

New appointments in e^xtension work include O. 1. Gregg as specialist in 
landscape architecture, J. W. Sims to succeed O. B. Price as soils specialist, 
and R. V. Gunn and Arthur Howland as specialists in economics. 

Minnesota University. — The corner stone <»f tlie new plant industry building 
was laid March 22. 

Cornell University. — An act was passed by the lust legislature authorizing 
the trustees to contract for the foundations for the new plant industry build- 
ing at a cost of $109,090. Funds for this iKulion of the building are avail- 
able from earlier appropriations for the building program, so that it is 
expe<*ted to complete the foundations this summer. I’he total cost of the 
building is estimated at about $1.2r>0,000. Accommodations will be provided 
for the departments of botany, plant jiathology, pomology, fioriculhire, and 
plant breading. 

Dr. R. A. Emerson, head of the department of plant breeding, was recently 
elected a member of the National Academy of Sciences. 

Pennsylvania College and Station. — According to a note In f>chool and 
Boeiety, appropriations totaling for the biennium $4,234,5(K), of whi(‘h $1,000,(K)0 
is for new buildings and plant repairs, were made by the last legislature. The 
funds provided included $2,181,iK)0 for general college maintenance, $40;i,500 
for agri(‘ultural r<*search. and .$050,000 for agricultural and home economics 
extension. 

Utah College and Station.— The last legislature authorized the establishment 
of t\co experimental farms, one in Carbon (’ounty and the other on the i>eat 
lands of Sanpete County. Le Moyne Wilson of the class of 1927 has been ap- 
pointed superintendent of the latter farm. 

R. jr. Becraft, assistant professor In charge of range management In the 
college and station, has resumed his range management investigations after 
a year’s botanical .study at the University of Chicago. Tracy H, Abell, assist- 
ant professor of horticulture and assistant horticulturist, has resigned to take 
up advanced study. 
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Beginning July 1, Dr. Joseph A. Geddes, professor of sociology, is to under- 
take rural life studies, and Dr. F, B. Wann, associate professor of botany, is 
to conduct some investigations in plant physiology. 

Wisconsin University and Station. — ^The Chicago Medical Milk Commission 
has indicated to the regents of the university its willingness to continue the 
Industrial fellowship founded two years ago and to increase the allocation of 
funds to $4,400 for the year. Tliis fellowship was founded for the purpose 
of studying the sanitary significance of streptococci in milk and milk products. 

Two years ago the Chicago City Board of Health threatened to exclude 
several certified dairies in Wisconsin from the Chicago market because of 
the presence of certain strepto('occi in thej^e supplies. This ruling vras based 
on the supposition that all hemolytic (blood dissolving) streptococci vrere 
potentially dangerous in that they were regarded as capable of x>roducing 
septic sore throat (tonsilitis) in man. In view of the api)arent Improbability 
that herds subject to close veterinary inspection and seemingly free from 
disease could be the cause of this disease in man, the certified milk producers 
subscribed to a fund whl(*li would enable a closely controlled scientific study 
to be made. 

Dr. J. Howard Brown of Johns Hopkins University, W. D. Frost, and Miss 
Myrtle Shaw, working on this subject under the auspices of tills medical 
industrial fellowshlj), have succeeded in perfecting differential culture methods 
which have enabled a .s(*paration to be made lM?tween streptococci of bovine 
and human origin. In an examination of over 1,200 cows made during the 
last 18 months, only 4 cows were found in certified milk herds which carried 
the streptocomis capable of causing human sore throat. Four additional cows 
have lK.H.‘n found in other than certified herds in whicli this germ of human 
significance was found in milk. 

The more refined methods of differentiation thus developed have added 
materially to a more accurate understanding of the relation between these 
blood-dissolving streptococci in the udder capable of producing infe<*tious garget 
and the germ capable of prodiudng septic sore throat in man. 

A New Jersey firm of manufacturing chemists siKK*ializing in medical sup- 
plies has just given to the College of Agriculture $1,500 to establish an indus- 
trial fellowship. This fellowship will enable a study to \>e made on the rela- 
tion of wheat germ oil to vitamin E and iron assimilation. Miss E, C. Van 
Donk has been appointed fellow under this foundation. 

Dr. A. V, Merrick, assistant in veterinary scien<*e, resigned March 1 and 
was succeeded by Dr. H. J. Fiege. 

Office of Experiment Stations, — Henry Waterman of the Bureau of 

Chemistry, U. 8. Department of Agriculture, has been appointe<l associate 
(hemlst and will have charge of the abstracting for Frpmmcat Station Record 
in the sections of agricultural and biological chemistry and soils and fertilizers. 

Blandy Experimental Farm, University of Virginia. — In tlie development 
of this farm, which was l)equoatht‘d to the university by the late Graham F. 
Blandy, the apiK)lntment has been re<*en11y announced of Dr. Orland E. White, 
curator of plant brmling ami economic plants at the Brooklyn Botanic Garden, 
as professor of agricultural biology and director of the farm. Five research 
fellow’ships have been established, two of $1,000 each and three of $500 each, 
to which graduates from standard colleges who have majored in biology or 
agriculture will be eligible. Appointees are expected to register in the graduate 
department of the university and take work leading toward a higher degree. 

Shade Tree Investigations at Yale University. — Aeeonilag to a note in 
Science, facilities have recently been provided at Yale University for work on 
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fithade tree diseases. R. P. Marshall of the Office of Forest Pathology, U. S. 
Department of Agriculture, has been placed In charge of these studies, which 
will be carried on by the botanical department of the university in cooperation 
with this department and with the financial support of a commercial tree expert 
company. 

Guggenheim Memorial Fellowships. — Announcement has recently been 
made of the 1927 awards of 54 fellowships under the John Simon Guggenheim 
Memorial Foundation. Of tliese fellowships three have been granted to mem- 
bers of experiment station staffs. One of these is Dr. William H. Eyster of 
the Maine University and Station, who is to study the physiology of the chloro- 
plastid pigments, using genetic strains of Zea mays which vary in the amounts 
and proportions of the different chloroplastld pigments from a complete absence 
of one or more pigments to a full complement of all, principally with Dr. 
Richard Willstaetter of Munich and Dr. Otto H. Warburg of the Kaiser 
Wilhelm Institute of Biology in Berlin. A second fellowship was granted to 
Dr. Rodney B. Harvey, associate professor of plant physiology and botany 
and associate plant physiologist in the Minnesota University and Station, for 
an investigation of the effects of low temperatures on plants, principally at the 
low temperature station for research in biochemistry and physics at Cambridge 
University, England, and for a survey of work on the winter hardiness of 
plants at the Swedish Plant Breeding Station at Svalof and the Institute of 
Applied Botany and Plant Improvement at Leningrad. The third fellowship 
has iK'en granted to Dr. Richard Bradfield, associate professor of soils in the 
Missouri University and Station, who will work with Dr. Herl)ert Freundllch 
at the Kaiser Wilhelm Institute in Berlin, giving special attention to the prin- 
ciples involved in the purification of colloids by electrodialysls. 

Mexican Agricultural Schools. — According to a note in School and Society, 
three new central agricultural schools are to be established during 1927 by the 
Mexican Government under a program looking toward the maintenance of an 
agricultural educational center in each State of the Republic. Construction 
was to be begun in March on the schoi>ls located near AtUxco, State of Puebla, 
Jimenez, State of Chihuahua, and Tenanclngo, State of Mexico. 

New Journals. — Protoplasma, an internal ional Journal of the physical chem- 
istry of protoplasm, is being issued from time to time under the editorship of 
Josef Spek of Heidelberg and Friedl Weber of Graz with the sr>eeial collabo- 
ration of Robert Chaml)ers of New York and William Seifriz of Philadelphia. 
Among the four original articles in the initial number is one by W. A. Beck 
entitled Cane Sugar and Potassium Nitrate as Plasmolyslng Agents. Several 
abstracts and bibliographies are also given, 

Chinese Economic Journal is being issued monthly in English by the Chinese 
Government Bureau of Economic Information, replacing the Chinese Economic 
Monthly, The initial numl>er contains several articles of agricultural interest, 
including Shop Credit for Farmers, by P. C. Hsu; The Soybean as Human 
Food, by A. A. Horvath; Farms in Soochuw; and Flour Mills In Peking. 

The Social Service Revietv, edited by the faculty of the Graduate School of 
Social Service Administration of the University of Chicago, is l)eing Issued 
quarterly. The Initial number contains several original artlcle.s, together with 
book reviews, abstracts of public documents, notes, etc. Among the original arti- 
cles may be mentioned The Budget of the Unskilled Laborer, by L, Houghtellng. 
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AGEICTJITUBAL AND BIOLOGICAL CHEMISTRY 

Cheitiisf r,v «ik1 homo economics, It. A. Gortnick {Jour. Home Econ., IH 
(W26), No. It pp. ()/3-67.9).-“Thls pai>er, presented at the 1926 meeting of the 
American rieirK* Keonomics Association, emphasizes the close relationship of 
chemistry to the problems of h<nne making, particularly in the study of foods 
and of textiles and the value of cooix*rative research in the solution of these 
problems. '‘The .scientific study of home making is just beginning. It will 
undouhtedly deveh'p its own problems and its own technique for their solu- 
tion, but the tools 5\hich it must use will in a large measure l)e derived from 
those* basic s(fiem*e^ which underlie all natural phenomena, mathematics, 
physics, ami chemistry.” 

New’ ttsjK'cts of the chemistry of the oils and fats, J. C. Drcmmond iJour. 
soc. Chem. /adios., {1P2(]), No. Jd. pp POi-POtK 2)> — A general di.scussion 
of the significance of the nomsaponifiahle fraction of fats and oils as the source 
of fat-soluble \itamins. the o^ar^an hormone, and the hydrocarbon squaleue. 

Oxidation and hydrolysis of light wood oil, P. () Powkhs, A. Lowy, and 
W. A. Hamoh (fndvs. and Engm. Chvm , 19 {1921), No. 2, pp. S06~30iS. ftgfi. ,1). — 
'Phe combined lightWiNid oiN from the distillation of hardwood-'', as obtained 
(I) in the steam distillation of th(‘ settled tar, (2) from the refined pyro- 
j igneous aeid in the eop(»er stills, ami (3) from the weak methanol distillate of 
the lime lee stills, were fraeti<mated, and the xmodiicts obtained oxidizing 
the tnoMions boiling Ik*1ow IPri** (b and by hydrolyzing them with lime were 
v^tudicHl. Tb(‘ high(*r boiling fra<*ti(>ns have found some use, but mi>st of ihe 
oil xirodiu'tMl is u<ed as fuel The fractions examined were fnv from nitrogen, 
sulfur, and ha!og<ais, and gav<‘ (lualitative t('sts for th<> pr<\sen('o <jf aldehydes, 
keiones, esters, acids, furfuraldehyde, i)henols, and unsaturated (*omp(mnds. 

Various oxidizing agents were tried, including nitric acid in concentrations 
from 6 to 20 tkm* cent. The U\st results were obtained with 0 per cent boiling 
nitric acid, which gave in 16 hours a yield of 3S.6 i)cr cent total organic acids. 
26.6 per cent being volatile. Vanaditim peiitoxide effectively catalyzed the 
oxidation of the oils with 9 xier cent nitric acid. Blowing air through the 
mixture did not Improve the yield of acids, and It removed the lower boiling 
fractions. Tlie higher concentrations of nitric acid produced side reactions. 
At 70'’ the acid hydnilyzed the esters in the oil, being itself very slowly 
destroyed; at 80® the nitric acid was destroyed with tlic oxidatiou of the oil. 

When tlie oil was bcdled with an equal volume of w^ater and a slight excess 
of lime, the pr^>ducts were principally methanol and calcium acetate from the 
lower boiling fractions of oil. The calcium salts from the fraction of oil boiling 

SOI 



802 


EXPEKIMENT STATION RECORD 


[Val. 5« 


between 160 and 105® contained principally sails of higher acids, including 
propionate and butyrates. The methanol obtained lu the lime treatment con- 
tained ketones but no higher alcohols. 

Observations on the oxidizing systems of fruits, W. V. ('ruers and W. Y. 
Fong (Fruit Prod, Jour, and Amer. Vinegar Indus., 6 (1926), No, S, pp. 16-15 ) , — 
Using the teriniiKdogy of Overholser and Unioss ( F. S. K., 50, p. 40tU. cfunplete 
oxidase was satisfactorily detected in fruit flesh and skins by means of a 0.5 
per cent solution of benzidine in 50 per ('cnt ethyl alcohol, the positive indica- 
tion consisting of the formation of a blue to purple color. This is not readily 
confused with natural fruit tissue color changes. If the (‘olor develops only on 
adding hydrogen peroxide, peroxidase only is indicated. Active' catalase is in- 
dicated hy the evolution of molecular oxygen from hydrogen iieroxlde. The 
benzidine tests are nega(i\e with thoroughly hoik'd fruit juice or flesh, mini- 
mizing the risk of iKisitive reactions from nonenzymic oxidation, Guainc 
tincture was found erratic in behavior, its re<iction b(*ing catiahle of confusion 
with natural fruit <'Olor changes. Organic i>er<ixide was detected by means of 
an acetic acid-starch-ix)tas^iiiiii iodide reagent. 

In tests of 17 California fruits ami fruit i>roducfs the darkening of juices 
and of cut fruit surfaces was found in general to 1 h' most rapid in those fruits 
and juices giving a strong peroxidase reaction and a strongly i)()sitive reaction 
for chromogens (tanninoid substances turning brown on oxidation) ferric 

chloride; e, g., Bartlett }»ears. Royal xVnne (‘berries, N(‘wfown aj^ples, and 
avocados. Oranges and aiiricots darkened slowly and gav(‘ otdy faint ferric 
chloiide inactions. The pH of the juice markedly affected the inactivation 
tempera tiire.s. as indk*ated hy experinmiits. among cHhers. m whi(*h julct's ad- 
justed to about pH and about pll 5. r(‘sp('ctively, w'(‘re ln‘at(‘d tit 7(U C. for 
fr(»m 15 to 25 niinuU's .luii'f's heated tit j>H ^11 and 5.5 showed no j^eroxidase 
(T organic ixu'oxidc, while thos(‘ heat(*d at pH 5.(1, 5.2, and 5 5 gave positive 
tests. Even unheated juic«‘s gav<‘ negati\e reactions after standing at pH 2 to 
pH 3. The critical iKiiiit on tin* alkaline ^ ide wais found to be Jilmut pH 10 to 
11. In fre^ih or dried ajincots tlu* oxidizing .\vstein was destro.\ed by heating 
about 6 minut('s in live stc'am, and oxidation was inhiliKtsl temporarily in 
apricot juice by (>o ing. ix'r liter of free SOj, and p(‘riiianently by adding 1,600 
mg. jier liter of SO. and sul).s(*(pi(uitly neutralizing with NallCO.^, It is .sug- 
gested that high SCh ('oncent rations, subsequently naluced below' the legal raaxi- 
muni, inigdit lx* used to produce fruit wdiich (‘ould be dried without either 
darki‘ning or illegal Stb content. 

A study of gelatin viscosity and r<*la(cd problems, M Ruifier and J. H. 
(k)HEN (Indus and Engni f 7/c/a., 19 (1927), No. 2, pp. 252-257, figs. 10},—^ 
Theories regarding tin* Oructnn* of gelatin jellies are disciisscxi, and experf 
ments on the vi.scosity of gelatin solnti/uis as alfectc’d 1>> tiiin* and temiwrature 
of standing and hy agitation are reported The m(«sl satisfactory conditions 
for the viscosity determination in gtlatin testing were found to he a temperature 
between 40 and 45” C., and a gelatin coiu'enti ation of 10 per cent. 

Water-resistant animal glue, F. L. Bbo%vne and C. K. Heubesky (Indus, and 
Engifi. Chem., 19 (1927), No. 2, pp. 215-219, figs. 4 ). — The experiments described 
were based on the theory that the constant temperature gelation rate of an 
animal glue containing formaldehyde is a function of the free formaldehyde 
concentration. To secure a thorough final tanning of the glue, and at the same 
time to retain i\ long w^orkiug life, formaldehyde polymers, hydrolyzable form- 
aldehyde c'ompounds, and adsorption complexes of formaldehyde w'ere added 
In varying amounts to preparations made by soaking 100 gra. of ground glue 
in 225 to 250 cc. of (?old water and melting at about 60“ C* after complete 
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imbibition of the water. The derivatives used included commercial paraformalde- 
hyde, a-polyoxymethylene, /3-iX)lyoxymethylene, mixture /3- and 7 - iK>lyoxymethy- 
lenes, hexamethylenetetramine, formaldehyde-aniline, formaldehyde-urea, form- 
aldehyde-starch, CHgO adsorbed by charcoal, and CH^O adsorbed by silica gel. 

Most of these combinations Improved the water resistance of the glue quite 
markedly, as indicated by the standard test of the Forest Products Laboratory, 
applied to panels soaked two days and tested to destruction wdiUe still wet, and 
the working life wjis In most coses long enough to be practicable. The addition 
of acids was found in general to lengthen, and the addition of alkalies to 
shorten the working life. Too mu(‘h acid decreased the water resistance of the 
hardened glue. A glue of practicable life and possessing a water resistance 
sufficient to meet the retpiireinents of the Navy casein glue specifications may 
he made by adding to animal glue as ordinarily pn^parcd 10 parts by \veight 
of imraformaUlehyde and r>.5 jiarts of oxalic a(*id for each 100 parts of dry 
glue. The <>xali(‘ acid of thi^ formula, suffidcnt to inoduce the maximum 
working life (7 to 9 hours) attainable with this acid, does not weaken the 
water resistance of the product. The water resistance of joints made with 
paraformaldchyde i'onlaiiiing glues was found to develop slowly, a curve show- 
ing an increase in breaking load per square inch from about 20 lbs. after 2 days 
to about 100 Ib*^. aft(M* 17 (la><i. Temperature etfcMds and some other factors 
were also studied. 

Effect of hydrogen ion concentration upon the rate of destruction of 
vitamin li upon heating, H Siiekman and O. W. nuRioN (Jour. BioL 
70 { 1020 So. 3, /)//. ti.lO ) — The rate t)f destruction of vitamin B on 
heating as relHt(‘d to H-ion concentration has htHiii studied tpiantitatively under 
conditions making possihb* a comparisoii of the ndative effects of temperature 
and increased alkalinity (increase<i pll). Tomato juice, the medium used in 
a pr(*vious study bj Sherman and (irose of the destruction of vitamin B by 
heat (II S U, ol, p. 4<U), \\as heated at KX)'’ ('. for 1 hour and 4 hours, 
respectively, at its natural reaction, pH 4.2vS, and also at pll 5.2, 7.9, 9.2, and 
3(i,9, and the contcuit of vitamin H measured by tin* u.^ual feeding experiments 
oil young ratfe, using the technique of Sherman and Spohn (K. S H., 51. j>. Hf» 8 ). 

The changes in reaction, of th(‘ medium resulted in successive increases in 
the destruction of the vitamin. This destruction liegan before alkalinity was 
reached, thus showing that the factor respoiixsible was an increase in the propor- 
tion of Oll-ions to ll-ioiis on (>ither the acid or alkaline side of neutrality. A 
change in Il-ion concentration from pH 4 . 2 k to ,5.2 increased the rate of destruc- 
tion to about the .same extent as noted in the studj of Sherman and Glo^e with 
an increase of temperature from 100 to 110^, and a change from pH 4.28 to 7.9 
to a greater degree than a (dmiige of tcmiperature fnviu 1 (X) to 330®. 

Of the total initial amount of vitamin 11. the percentages destroyed by 1 
hour of heating at 100" were as follows: x\bout 30 per cent at pll 5 2, from 
30 to 40 per cent at pH 7 9, from 00 to 70 per cent at pII 9.2, and from 90 to 
100 tier cent at pH 10.9. Heating ft>r 4 hours at 100"^^ resulted in a destruction 
of about 20 per writ at pH 4.28, 31 per cent at pH 5.2, and 70 ]>er cent at 
pH 7.9. 

** In these experiimuits. oxidati«>n does n<»t ^eem to have pla 5 ^ed any appre- 
ciable part in the observed deslnndion of vitamin B. It is more probable 
that the vitamin was destroyed either by an hydrolysis or by intramolecular 
rearrangimient, and that in either <*ase the destruction reaction was cata- 
lyzed by hydroxyl Ions, Change In the ratio of hydrogen to hydroxyl Ions 
infiuences the rate of destruction in the same manner whether the pH of the 
solution were on the acid or on the alkaline side of neutrality, i, e„ the rate 
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of destruction increased both by reducing the acidity of an acid medium, and 
by increasing the alkalinity when the medium had al toady been made alka- 
line. In other words, on both sides of neutrality, the rate of destruction of 
the vitamin was a fund ion of the pll of the meduim in which it was dissolved.” 

Sigiiidcance of the occurrence of manganese, copper, zinc, nickel, and 
cobalt In Kentucky blue grass, J. S. MoHabouk {Indus, and Enpin. Chetn., 
19 {1921)f Eo. 2, pp. 27^-216, fig, i).— The bluegrass region soils are richer in 
copper, manganese, and otlter metals tliun other parts of tlie State, and the 
luxuriant growth of the bluegrass is attributed principally to this cause. 
Analyses of young bluegrass blades aie adduced in support of this view. Sand 
culture experiments are also reported. In which were supplied (1) the 10 ele- 
ments usually recognized as essential, (2) the 10 elements plus manganese, 
and (3) the same, plus both manganese and ct)piH'r. Experiment 2 showed 
nearly twice the apparent growth of ('Xj>ei*iment 1. and experiment 3 showed 
distinctly better growtii than exper memt 2. 

Volumetric analysis, I, J. M. Koltiioif {Die MassariaJpse. Berlin: Julius 
Bpringer, 1927^ pi. 1, pp, XlJ+2ok, figs. 20) .—ThiH, is the first or theoretical 
section of a monograph on volumetric analysis, and deals in a compreiiensivc 
way with the modern chemical pliysicocdiemical thec'ry of acid-base, oxidation- 
reduction, and precipitation reactions einplt>yed in volumetric analyses, to- 
gether with the related subjects of indicators for all types of titration, includ- 
ing “adsorption indicators/’ titration errors, reaction velocities, adsorption 
phenomena in preci])itati(m reacicms, the voinmetrie methods of organic chem- 
istry, the stability of reagent solutions, etc. Tabk‘.'« giving the values of 
at various teniiieraiures, dissociation (‘onstants of import. int acids and bases, 
solubility products of certain salts and alkaloids, some oxidation-reduction 
potentials, and other data are indiKh^d. 

Centrifuging as a substitute for filtration and calcination in the deter- 
mination of tin and lead in their alloys ftrans. title], M. Foa {Gior. Chim. 
Indus, ed. Appl, 0 {1927), No. 2, pp. (>9, 70). — ^AVith an alloy of low tin content, 
heat a 5-gm. sample, either finely divided or, i)refei’al)ly, in thin laminae, willi 
110 cc. of nitric acid of specific gravity 1.4 in a beaker covered with a wntt^h 
glass. After the rea(*tion has begun, add 15 cc. of water drop by drop down 
the wall of the beaker, and ixTmit the reaction to complete itself, abotit 15 
minutes being reejuired, Itemovc the liquid and precipitate to a weighed cen- 
trifuge bottle, transferring ihe pn'cipllale <iUHnlltatively witli about 50 cc. of 
boiling water. Shake the liquid in the bottle to dissolve the lead nitrate sep- 
arated in the reaction. Centrifnge at about 3.000 r. p m for 3 ro mutes. It 
is of the greatest importance to stop the centrifuge smoothly and to avoid 
shaking in removing the bottles. Carefully decant the <*Iear suj>ernatant S(»lu- 
tion and pour about 70 cc. of boiling water into the bottle, .shaking thoroiiglily 
to break up the deposit adhering to the glass, ReiK?at the eeiitrifugiiig and 
decantation until a drop of the centrifuged liquid on potassium iodide pai>ci‘ 
gives no test for lead. Tw’o or three washings should be sufficient. After de- 
canting the last W’ashing, dry the bottle to constant weight in an oven at 110® C. 

The lead is precipitated from the united washings as sulfate and similarly 
determined by means of the centrifuge. 

For alloys of high tin content, 0.5-gm. samples are taken, treated with nitric 
acid of specific gravity 1.2, and centrifuged as above after allowing 10 minutes 
for the completion of the reaction. 

In an alloy containing 2.60 per cent of tin, 2.510, 2.607, and 2.505 per cent 
w&re found by the method described. With 60 per cent of tin In the alloy less 
satisfactory results were obtained: 60.89, 60.76, and 5a50 per cent The method 
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Ifes much quicker than either the electrolytic method or the ordinary gravimetric 
procedure. Volumetric methods were not found satisfactory. 

The determination of very small quantities of iron, H. L. Smith and J. H. 
Cooke {Analyst, 51 (1920), No. 001, pp. 50S-5W, fig t) —This is a modification 
of the colorimetric method of Stokes and Cain,' who concentrate the ferric 
tldocyanate formed in aqueous solution by extracting with 5 : 2 amyl alcoliol- 
eiher. In adajiting this principle to the determination of 5 parts or less per 
inilliou of iron, it was found necessary to purify the best nitric acid and i;x)tas- 
sium or ammonium thiocyanate available. With tliis prticaution, and using 
color staudards prepared from solutions of known iron content, 0.(X)1 mg. of 
iron per gram could be determined in silica. Hydrolliioric a(id redistilled in 
platinum was required, liowever, and in the presence of hirgc amounts of bis- 
muth, which prevented the normal coloration in nitric acid-aqueous solutions, 
hydrochIori<‘ acid hail to be suhstinited fur nitric a<‘i(l High concentrations of 
zinc also previoited full dendoimient of the color, but good n*suUs were obtaineii 
by 1 3it raiding the iron as ferrie chloride from th(‘ hydrochloric acid solution of 
zinc (‘ompounds and (*omi>leting (he deternnnatioii on the ether-free extract In 
the usual nitric add-aqueous solution, followed by ether-ainyl alcohol extrac- 
tion. A modilied Soxhl(‘t extractor for separating fiTiic from zinc chloride is 
illustrated. 

Determination of total nitrogen, nitrate-nitrogen, and total nitrogen 
not including nitrate-iiitrogen : Fiirtlo^r observations on a niodifieatioii 
of tfie OlHclal salleylie-thioHiiIphate method, 10. R. Rvnkiji (.laa. Musourt 
Jitjl. Hard, 15 {J920), No. //. />/>, jigs, .t) --'rUe following procH?dure,* 

u»eommended to replace the Ofikdal thio.sulfate salicylic ‘acid metliod, wms 
studied with reference to its accuracy as applied to the determination of total 
nitrogen, including nitrate nitrogen, in plant materials, soils, eti‘., the Official 
method having been Touud inaccurate: 

“ Plact* the sample in an 8d0-cc. Kjeldahl bask ; adjust to neutrality or make 
slightly alkaline; if water Is present exaporate just to dryness on a water hath 
under vacuum. Add bfi to 40 cc. of salicylic acid mixture (1 0 gm. of salicylic 
acid to JiO cc. of concentrated nitrogen- free .sulfuric add) : mix thoroughly and 
allow to stand for at least an hour with occasional shaking (if organic matter 
is present, .stopiK*r tightly witli a rubber cork and allow to stand o\er night). 
Add 5 gm. of sodium thiosulfate and heat for 5 minutes witii a low tiame, cool, 
add 7 to 10 gm. of anhydrous sodium sultate and a pinch of copiier sulfate. 
Digest for an hour at tlie boiling paint after tin" solution clears; just before 
the sidution solidities dilute to an e.'^timatt'd volume of -lot) cc. ; cool completely. 
Add a small piwe of imrallln, KKi va \ of a saturated solution of sodium hydrox- 
ide, and a picc(' of mossy zinc ; comuvt immediately to the distillation apparatus 
and distill iotl to 200 co. over into standard acid during a iwu’iod of 1 hour. 
Titrate (he standard acid to neutrality witli standard alkali and calculate the 
amount cif nitrogen present/* 

The accuracy of this modltieil Official method has been established, the appll- 
(alion of the metliod having been extended to a wide variety of samples. The 
KjeUiahl-Gunuing-Arnold methcHl as applied for tiie determination of total 
nonuitrate nitrogen was ftHind inaccurate in the presence of nitrate nitrogen, 
appreciable amounts of which were demonstrated in certain plant materials, 
high results arising from reduction of a part of the nitrate being obtained, 
notably in the i>resence of sugars. Losst^s of ammonia and of nitric acid at 
various points were checked by qualitative Nes^ler and diphenylamine tests. 

*Jour. Amer. Chem. Soc , 29 (1907), No. 4, pp. 401^ 44a 

»Aan. Mlubourl Bot. (Sard., 12 (1025), No, 4 , p. 307, 
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Loss due to exposure of rubber connections to the ammonia in (ilstlllatlon» 
together with the influence of certain effects of oth(*r manipulative details on 
the accuracy of the method, was demonstrated. 

Determination of gelatin in Icc cream, H. K. Remington and L. H. Me- 
KoJiBRTS {Indus, and Engirt. Cheni., hi {hi21), N(f. 2, pp. 267-269). — The Ferris 
method (E. S. R., 40, p. 13) was found to be improved in accuracy and con- 
venience by the following modilicntions : (1) A smaller saiuidc, (2) dilution 
by weiglit instead of by volume, (3) approximately isoelectric prc<ii>itation of 
casein, using hematoxylin as indicator, (4j tiie use of alum in addition to 
alcohol to secure complete prtKfipltation of the gelatin, and (5) correction of 
the gelatin nitrogen for nonpretapitalde milk nitrogen. The average nitrogen 
contents and specific rotations of 28 commercial ice cream gelatiUvS were found 
to l>e 34.84 jyer cent and 137, resi)ecti>ely. e<pii valent to 37.53 per cent and 139 
on the moisture- and ash-free basis. Tlie inodiiled method is as follows: 

“Into a tared 4(K)-c(‘. beaker weigh 200 gm. of the melttHl and thoroughly 
mixed sample. Add 25 cc. of water and (‘iiough hematoxylin indicator to color 
the sample distinctly pink. Heat to 40° C. and titrate with 10 per cent acetic 
acid until the pink color has completely disappeared. Return the beaker to the 
balance and add water until the weight of the content. s reaches 250 gm Accu- 
racy of 0.5 gm. is sufficient. Mix thoroughly and return to tli(‘ 40° water bath 
until the curd has fully separated. Filter through a small bag of cotton or 
linen. 

“ Weigh out 100 gm. of the filtnitc, iidd 3 cc. of a saturiited solution of 
potassium alum, then 2(K) cc. of 95 \)Qy cent alcohol, with stirring. CcH>Ung 
hastens the sei)aration of the precipitate. Filt(*r i)y suction on a 9-cm. filter, 
using a Biicliner funnel. Tear up the paper and place in wjiter In a small 
beaker. Soak until the g(‘latin has an opjM^rtunity to svyell. Th(*n place the 
beaker in warm water for half an hour, iii>t adding water to approximately 
50 cc. Bring rapidly to incipient boiling and filter at once into a l(M>-cc. 
volumetric flask, washing with liot water until flic flask is nearly full. Allow 
the flask to eooi to near room tern |K‘ra tun*, make to the mark, and mix. 

“The i)olarization can be made at once, using a jackeU'd tube. Circulate 
water, which has l>een heated, through the jacket until a tiiermometer placed 
in the tuhulature n^ads 40°. Then sliut (»1T (he water, allow the tube to cool to 
35°, and read. If the flasks aie not read at once they should be heated in a 
water bath at 35 to 40° for half an hour or more l>efore placing in the polarl- 
scope tube. The weight of the .s(*rum to be u.sed a.s a basis in caUmluting Is 
obtained by subtracting the weight of fat and casiin in 2(K) gm. of the sample 
from 250 gm. Using a 200-mm. tube for polarizing, the percentage of gelatin 
is given by 0.0(X)73X/f X IC. Determine nitrogen in 25 ec. of the solution, 
deducting 2 mg. for the blank, and expre.ssing tin* result in milligrams of nitro- 
gen in the 25 cc. The percentage of gelatin is then found by 0.13r)XiVX W,” 
Factors influencing char filtration, E. W. Rice and O. W. Mubkay, 4R. 
(Indus, and Enpm. Cham., 19 (/.927), Ao. 2, pp. 214, 215).— There appears to be 
exchange adsor]>tlon between the solute and the char and al.s^i among several 
substances adsorbed at one time. Jr^uccesslve portions of materials filtered 
through a char may vary widely in analysis from this cause, esiiecially when a 
refiner^s char containing many chemical Ksubstances is used. The complete 
purification of raw sugar by the use of bone char alone is practically Impoealble. 

METEOEOLOGY 

The problem of technical control of weather, A. Wendijui {Dds Frobl 09 n 
der TechnUchen Wetiarheeinflmmng. Hamburg: Henri Grand, 1921, pp* idt, 
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flg». 7). — This is a review, with numerous references to the literature of the 
subject, of past attempts to control the weather by artificial means. The 
various means which have befui employed to control the weather or modify its 
effects, including: lightnii'jx, frost, and hail protection, and rain making, as well 
as the infiuerice of forests, wais, marshes, rivers, mountains, and large towns, 
are discusst^d. The pliysicnl and chemical bases and principles underlying 
weather changes and tlie theories and hyiKitheses which have been advanced 
on the sul>j(‘ct, iiuiudhig the pf>iar front tlu‘(>ry, forms of precipitation, and 
relation of catalysis and colloid chemistry to meteoroh)gy. are explained, and 
the technique of meleorologi(‘al free-air experiments is described. 

A study of the possibility of economic valu<‘s in statistical investiga- 
tions of rainfall periodicities, I>. Alter ifiuL Amcr. Met. Hoe., 8 (192t), yo. 
S, pp. }o, i6‘).— Kvainination of rainfall data of the Biitisli Isles to determine 
their prolaihle prediction value is stated to ha\(' led to indecisive results. The 
author <*onsiders it prohahl(‘ that “in the long run predicted results will be 
h(‘tler than chance, hut whether enough better for ecmunnic use is uncertain. 
Test predictions of months moans are given for the British Isles for the next 
10 years,’* 

The (lependeiice of yield of crops in I'russia on precipitation and 
temperature [traiis. titlel. K. Less (Met. /Jsthr [Brunswick JfJf (1927}. No. 
2. pp Tliis is a siiuimary of a detailed report on the subject previously 

noted (E. 8 R., 50, p. 413). 

The Nile flood and world we.ather. E. \V. E>eiss ( Mern Roy Met Hoc., 
1 [/P27I, No 0 , pp. riy 1: afis. tn Hn Aijit., Hect A — Phys., 30 (1927), 

So SoO, pp. 8S, 89).- -A stud> of tlie Nile Hood from ISOO to 1925, as measured 
l>y the annual de}»artur(‘s from the mean of the Aswan discharges from July to 
<lct(d)er, indicates that “the Nile behaves as a member of the first groiij) of the 
southern oseilbuion, and i- inversely rebittal to eiiuatorial temi>erntures and to 
the North Atlant e ciK iilation in tin* following winter “ The eorrelntnai appears 
lo 1 m* higher with subse(tuent than with pre<vding weather. A fiunnula for 
I)n‘dicting the Nile flo(Kl on Jum* 1, bastsl on Duieli Harlan* t(*mperaiure and 
Lort Harwhi pre.ssure in the preceding quarter and Samoa temperature two 
(piarters prtwiouvly, was louml to give a joint correlation of -f-0 72. 

The yearly course of t**mperature and periods of plant growth {traus. 
title), PI RtuuNSTKiN {Met. Ztsetif. [ Brunsinck], {4 (1927), .Vo 7, pp. 13-18 ). — 
The mt thods and results of the author's study of the relation of temperature to 
the progress of plaql growth an* (‘ompared with thosr of Kbpinni as presented 
in a paper previously iiote<l (E. S U, 55, p. 80T). 

[Solar radiation U E. Bom r and L. (Ioiu/v.nski (Ann Here Bol. f7i/wt8], 
{192o), No. 1, pp. 5 73. pL 1, fiys ,5) -The utility of the stud,\ of solar 
radiation from the \iewjM)lnt of plant growth is discussed by BtH*uf, and 
pyrheliometrh* measurements of the intensity of solar radiation made in the 
spring of 11)24 in North Africa, particularly in tjie Sahara Oasis of Touggourt, 
are reported by (Jorezynski and discu.sst»i] with reference to causes and extent 
of variation in Intensity. The apparatus used is described, and the methods 
employed in deducing the stfiar eonvtant la explaiiu'd. 

nimatologlcai data for the tropical islands of the Pacific Ocean 
(Oceania), W. W. Reed (r^ H. Mo. Weather Her. Hup. 28 (1927), pp. 111+22, 
figs. 8 ). — Tills supplement presents data regarding t(‘mperature, i>reclpitation, 
rtdatlve humidity, cloudiness, winds, and tropical storms, compiled in large 
part from publications which are listed. 
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SOILS— FEETILIZEES 

Colloidal behavior of soils and soil fertility. -Ill, Cation reidaeement 
and saturation of soil with Ca, J. S. Joffe and H. C, McLkan (Soil Sci., 
2S (1927). No. 2, pp. 127-73.5) .—In continuation of this series of experiments, 
conducted at the New Jersey Experiment Stations (E. S. K., 55, p. 811), several 
soils of the Chenango series were treated wltli normal ammonium chloride solu- 
tion, and the ammonia absorbed and exchangeable witli potassium on treatment 
with normal i>otassium chloride was determined. The Veitch method and the 
method of replacement of H-ions by a normal hariiim chloride were compared 
in the detc^rmlnation of the lime requirement of a number of soil samples. The 
extent of the replacement of Il-ions after 1 hour, 1 day, and 10 days in soils 
from the fertility plats at the stations, and ll ions replaced in 1 hour, 1 day, 
and 10 days, together with the ll-iou reidacemcMit by normal ix)tassium chloride 
in 1 day and 9 days in Ciieuango soils are rei)ortcd The relations of the 
cations of the inorganic and organic soil (‘omplex ('apablc‘ of base exchange, uiul 
the functions from the standpoint of base exchange of calcium ions in the soil- 
plant systcmi are discussed. Methods for determining has(‘ exchange capacity 
and degre^e of unsaturation are given. Thc^ r(*lation between unsaluration and 
lime requirement is analyzed, the exi>enmeutal results being compared with 
methods for determining the lime requirement 

The liming indicated by the replacenHait inetliod is deemed sufFa'lent for best 
results. The degree of saturation and unsaturation in the soil protlle layers 
suggests subsoiling for the preservation of bases leached from the surface soils. 

A study of the mechanism of ionic e.vchaiige in a clay-lime complex 
[trans. title], A. Demolon and G. Bakbieb (Compi. Hend, Acad. StH. [PcimJ, 
184 (1927) j No. pp. 5J7-J3iy). — la experiments on the base ex<*hange capacity 
of the clay-hme complex, it was found that the equilibrium concentrations of 
calcium oxide in the solution (ir) and in tlie clay (//), when various weights of 
the clay (0.25 to 5.0 gm.) were treated with the same volume (200 cc.) of solu- 
tions of potassium chloride, scxiium chloride, and ammonium chloride, having 
concentrations equivalent to 2 per cent of p(Massium chloride, varied lii close 
accordance with definite equations, different for ea('h salt, as follows: For 
sodium chloride, p=3.09Xj 7'’ for potassium (‘hloride, 2 /- l.TOXa?*' ; and for 
ammonium chloride p=1.20Xip" Similar experiments with N/iO carbon 
dioxide are re]X)rted. It is concluded tliat, due tf> the clay colloids and to the 
establishment of equilibria, decalclficalion tends to tiimlnisli in rate in pro- 
portion to its progress. 

In determining exchangeable calcium, hydnuhloric acid (2 per cent by vol- 
ume) was found to give practically the same results in one extraction as did 
ammonium chloride in Si‘vernl extractions provided the ratio of clay to extrac- 
tant solution w^as not greater than 1 : 100, 

Besearches ou the breakdown of cellulose in the soil [trans. title], 
S. WiNOQEADSKY (Compt, licnd. Acad. Sci. [Paris], iS4 (1927), No. 9, pp. 493- 
The technique of Hutcliimson and Glaytou (K. S. R.. 41, p. 022), was 
applied in the isolation from the soil of 10 fibrolytlc bacterial forms, which are 
provisionally classed in two groups. The first, or cyli)phaga, group (Spiro- 
chaeta cytophaga H. & C, ), consists of straight or curved, but rarely spiral, 
forms which have a powerful flbrolytic action, trunsforming filter paper into a 
transparent glair, the color of which, as well as tlu* form of the cells, charac- 
terizes the organisms. Various strains x>ruducing rosi^colored, orange, and 
egg-yolk yellow glairs were Isolated in pure culture. In tlie second group 5 
cultures of small vibrio forms, some of them slightly spiral, were isolated. 
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They had a much lesy marked flbrolytic property than the cytophaga group, 
hut spread over filter paixjr with remarkable rapidity, producing a pale yellow 
coloration. The yellowed filter par>cT was not disintegrated when the cultures 
were incubated for a month. Other vibrio forms producing abundant glair, 
with a ycllow-bi’own (‘oloration of tin* paper and disintegration of the fibers, 
^vere isolated, one of tlnun reducing llie whole pap(^r to a brown gelatinous 
mass. Aiitolysis is characteristic of both groujjs, tlumgh especially of the 
first ; sliortly after the swelled fii>ers lose (heir structure the mi<’roorgnuisras, 
also swollen, dissolve in the glair without leaving visible spor(\s or other resting 
stages. 

The organisms studied difier from (*(dluh'*s(‘'destro.viiig anaerobes in that they 
produce neither gas nor volatile fatty acids. The silica gel is rendered alka- 
line, and there is a vigorous nitrat(‘ absorption. The x>rodnL‘ts formed by these 
organisms r(‘hem)»l(‘d s(al hninii.s in being c(»lloidal and nitrogenous, resistant 
to further bacterial attai'k, and soluble in dilute alkalic.s 

The ioiii metric <h’termi nation of acidity by the inversion of sucrose. — 
Application to cofnplex mixtures: Soils [trails title], V. Vincext (Compi. 
Rend. Acad. 8ci. [Tarrv], JS4 (10^7). No f?. />;>. S^tS-S^O ). — The inversion of 
sucrose solutions by .soils i.s not a m(‘a'-iire of the actual ionization of the com- 
plex mixture of acid-’, but it imlicatos the magnitude of the immediate ioniza- 
tion of the reN'erM‘ acids on heating and furnishes a moans at estimating the 
neutralizing value of natural liming inat(>rial.s. 

Oontribution to tlie study of soil protozoa {trjins title], M. Koffman 
(Acta Zoo!, 7 UPJti), No ,N:i. />}> /fps 9fh — A derailed investigation 

of the protozoa (if ganaai .^oils alMop StocKhclin n'ported, the 08 forms 
id(*ntified and drawn iiioliidlnu: boiii forms pocidlar to the s(iil and aquatic 
forms which appear in soils onI.\ under (‘t'rfain conditions. 

Th(^ I)rotozoa were fcuind .<en.siti\(‘ to slight changes in such phys- 

lologicnl condition’- a'- pll temiK'raturt*, salt concent ration, nutrients, etc., in 
th«* cu!tur(‘ nu'dja Protozoa i)e( uiiar to soils commonly small flagellates, 
togetlicr with their wen* present in normal soils, but most of the cysts 

f(Hind originated from forms not p(‘culiar to soils alone. Result^ obtained by 
soil in()(‘nlat ions of niUnn* nu*dia hardly gi\e a true picture fd the actual 
protoz(*an soil fauna, on account of the pr<*senc(' of cy<ts of protozoa not specifi- 
cally .soil forms and beeaiise of the aho\e-no(('d sensitivem^ss of the protista. 
This applies rspialfy to tin* id(‘ntifi(aitinii and to tiie e^uinting (»f the protozoa 
The eff<‘et of tin* distribniion <d’ tin* protozoa on .soil fertility can hardly be 
d(*termined withoin kmexing the kind and numbers of the forms jjre.sent. A 
nu'tlaal uiiplieahie (<» (h{‘ direct l(h‘n( ilh-al ion and countmg ('f the soil ivi’otozou, 
at l<?ast in certain soils, is given. 

Marion County soils, U. S SMiur, K. A. \outox, K. K. Df.Turk, F. <^. 
Bap^ku, and L II Smith (lUiruns 8fn, Sod Rpt. (/fW), pp. /iffs. 6*, 

,nwpft 2 ). — This survey deals ^\^th the soils of an area of 801,804 acres in soulh- 
(‘cntral Illinois. The county has a maximum range in elevation of 150 ft., 
and lies between two well-defiiied drainage ba.sins of the Little Wabash and 
Kaskaskla Kivers. Notes on the geological history and soil development of 
the area are iiicludeii, together with an explanatory appendix and soil fertility 
data from several experiment fields, the crop yields from the.se fields for some 
years being tabulated. 

The soils are classified in 5 groups of 11 types, among which upland prairie 
gray silt loam on tight clay and upland timber yellow gray silt loam occupy 
44.55 and 35.82 per cent of the total area, respectively. Data on the plant 
nutrients, fertility requirements, and crop adaptabilities of the various soil 
types are also given. 
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Soil Survey of Olay County, Indiana, G. B. Jonks ett al. {IL 8. Dept 
A 0 i\, Adv. Sheets Field Opcr\ Bur, Soils, im, pp. Tn^tS79~-Uf2t ftps, 2, 
map 1). — This report, prepared in cooperation with the Indiana Experiment 
Station, is in two parts : 

I. [Soil stirmn. G. B. Jones et ah (pp. 1379 -1401)) , -Clay County com- 
prises an area of 231,040 acres of upland and alluvial plain, in part smooth 
plain and in part moderately rolling to hilly country, situated in the south- 
west quarter of the Stale and lying at an average elevation of 025 ft, the 
maximum local relief being IGO ft. The soils are mapped and described in 10 
.series of 18 types, in addition to mine dumps, consisting of coal mine waste, 
which occupy 0.5 per e(*nl. Tlie Vigo and Gibson silt loams oeeiipy 34.3 and 
33.1 per cent, respectively, of the area exauiined. Much of the bottom lands 
and parts of the upland plain are inad(H|uately drained, but the Gibson, Parke, 
and Princeton soils have good surfa(*e and internal drainage. 

II. The manaf/emvni of Clap County soils, A. T. AViancko and S. D. Conner 
(pp. 1411-1422).— Analyses of these soils arc rei)ortod, and suggestions for 
their management are given in soiiu* detail. 

Soil surrey of Berrien County, Michigan, ,7. A. Kerr kt ai>. ( T. S. Depf, 
Agr., Adr. Sheets Field Opn. Hut. Soils, Vj 22, pp f//-f 737S, figs, 2, 
map 1 ). — Berrien County comprises an area of 304,100 acres in the extreme 
southwestern corner of tlie State and has five natural topographical divisions: 
(1) A broken belt of sand dunes on the lake front, H to 1 or more miles in 
width; (2) a holt of nudiilaiing to level land, in part poorly drained, 4 to 8 
miles wide; (3) a 0- 1(' 0-mile belt ol higher and gently r(>inng to hill> land; 
(4) high out wash plains; and (5) the St. Jos(*ph and Pawpaw Kiv<T terraees 
The average elevation of the county is almut 8(X) ft. 

In a survey ina<le in cooperation with the Miehigtui Exiunamenl Station, the 
soils of this county w(‘re mappcMl as 2P tM)es and 10 ser es. Na.pi)am'e silt loam 
and Plainfield sand oeeupyiug 11.7 and 11.0 imu* <*ent of the area, respeetively, 
while 5.0 IHU’ cent is occupied by muck, iinclas^ilhMl. 

Soil survey of Kearney County, Nebraska, M. H. Lavion' t r At {C. S. 
Dept. Agr , Adr. Sheets Field Ojiei . Bur, Soils, 192S. pp. //f-f- } }/ ~ fig. i, 
map /), — 111 this report, t)repured in cooperation with the Pni\ersitv of 
Nebraska, the soils of an area of 3;>0,240 aeres, Hat to gently rolling, situated 
at an average elevation of aiumt 2,150 ft , In south-eentral Nebraska, ai*(' 
mapped as IS types of 10 series including duiu'saiid 0.3 per eent, unclassified. 
The Iloldiege and Grundy silt loams are the most prominent ty{)es, 0(*cupying 
35.5 and 15.5 per mit, respeetively, of the total area. The (‘ouiity has an 
average annual prendpitation of 20.04 in., about 42 jjer cent fallitig in the 
growing season: and it is well drained. ex<'ept in the (latter u])liinds and 
locally in the bottom lands, by tributaries of the Platte, Hopubliean, and IJttle 
Blue Rivers. 

rsoil fertility experiments at the Colorado Station I {Colorado Sta, Rpt, 
1926, pp, 10, 15-17, 26, 27) Exp(»riments in continuation of the studies orf 
excessive nitrate production (E. S. R., 55, p. 219) indicate that tlie application 
of an organic manure rich In carlxm but low in nitrogen, sucli as .straw, may 
he a pfKSsible remedy. In an attempt to control exetjssive nitrate production 
by means of acidity develoi)ed from green manure and crop residues plowed 
into the soil, pH determinations upon moist soils showed only a slight and 
economically unimportant development of acidity following the plowing under 
of green barley. 

Studies of the part played by carbon dioxide in crop rotation showed clean 
fallow soils to be giving off carbon dioxide continuously, but the quantity 
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given off when the soil is occnpied by a crop is from 3 to 10 times as great 
as that from fallow soil. 

[Soil and fertilizer studies at the Florida Station], \V. E. Stokes, R. W. 
RirT*UF.cHT, and G. E. Teddeu {Florida Sta. Rpt. i.926', pp. S2, if//, 

tl5).--~TUo r(\siilts of three series of grecTihouse experinioiits with Crolalaria 
,stHata as a green manure indicate a distinct correlation between the coni- 
posilioji of the plant, as affected by the stage of i<.s growth, and its decomiwsi- 
tifU) in the soil. 

Tung oil press cake (about 3.5 [)er ('enl aniiTKUiia ), urea, and leiiuasaltpeter. 
applied with acid phospliate and potassium sulfate at i>roiM*riioaate rates equiv- 
alent to 1,(K)0 lbs. iKU' acn‘ ol a 5-7-5 fertilizer, gav(^ .cncal results with beans. 

In wTiler-tuble exi)erinu'nts at the Everglades Substa'icai. plants were feund 
to Ix^come yeilow alniu t as ^oon as Ui» with the water at b- and 12-in. levels. 
The cylinrlers in winiii tlj(* water stood at 24~ to 30-in. level^ produced much 
})eUer jdants 

[Soil studies at tlic Kansas Station] (KannaH i<ta. Bien Rpt. 1025-26, 
pp 29 - 25 ). — Among the studies r(‘j)orted are the following: 

The rcHUlaal effect of alfalfa o/j the sfci . — Plats allowed to remain iti alfalfa 
for var^ing numhers of .\(‘ars lune been jdanted lo wheat and comparison made 
with ydats planted with wiu'at coniinmmsl.; . The plats which had been in 
alfalfa contained more nitrate nitrog(ui at wheat seeding time than plats* 
jianled to wheat eoniinuonsly Ihiia are piosented showing the yield and 
nitrogen c(»nteiu of win‘a( lo he greater following a y<ar in alfalfa tlian wdien 
^^heat wa*' gnvwn two years continuously. Whtait follow. ng two .'sears in 
alfalfa also showed gr(‘at<T increases in yield than (hre(‘ .^ears continuous 
wheat, and the im reas<‘ in pnUeiii cont('ut (13 p<‘i c(‘nt ) wa- m(»re marke<l 
than in the first <‘Xpfu1meiit ai>ove noicxl 

Plant nutrihoH invest iaations - Idie relation of the toolecuiar proixudion <»f 
c.deitmi nitrate lo ]>oias.sium thh.\drog(M» i»hos])liate was stufiitv] in greenhouse 
alt nutrition (‘xperinu'nt^ w'i(.h wluait grown to maturity. A high mole<*uiar 
tU’ojHjrtioii <»t the iiitratt' t<» the ]vho--\jhate '/av(' <h(‘ best wheat giowth, (Treen- 
hou.se exiHuiioeiits (ui ‘'ome of the Agionomy Farm M)il tyi>es ,sliow(Hi nitrogen 
fertilizers ((» gi^e the largest imTease-' of any of tlu* single troatl^enl'^ all 
of the soiF' responding to nitrogtm, hut the greait^u yields were* obtained by 
(‘oinhining ndrogen willi acid plu^sphatt' Xitrogom was iKdter absorbed from 
sodium iiitrat(‘ than from eaicium nitrati'. Fah-ium phosidmte secured l>etter 
response than siMlium phosphate. Alfalfa and swatd olover in an acid soil gave 
Diaxlmum fields w luat aeid phosphate was ll^ed in addition to liim* at tlie pro- 
]K>rtional(‘ rale of 4dMX» Ihs, of linu* to 3(t0 Ih'-. of acitl phosphait* per acre. 

A Htudy of thi soil sftluiiou as (/ov< nwd hp the Jl ion cona n trot loit.- -The 
soil adsorption of the basic ions calcium, iron, aluminum, magnesium, i>otas- 
siuiu, sodium, as affected !)y such anious as chlorine, sulfate, phosphate, 
acetate, etc., has i»eeu studied, the i>reliiuiuary wmrk having consisted of the 
development of methods for rapid leaching without contamination of the 
leachings with colloids, and for the determination of minute quantities of 
leached bases. Small concentrations of the sulfate ion favored the release 
ami leaching of iron and aluminum. 

[Soil studies at the Iowa Siation] (/owa Sta. Rpt. 1926, pp. 

56 , 57),- -Data showing the profit or losg from fertilizer treatment of 15 Iowa 
soil types in 42 experiment tields planted to corn, oats, and clover are pre- 
"'Onted in tabular form. Manure beuefiteU all the .soils, the greatest gain 
being on Marion silt loam and the least on Webster silty clay loam. 

The application of 150 lbs. per acre of different fertilizers to corn gave the 
best results w’Uen mixed with sol! in the hill. With quantities larger than 
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150 Ib.s, jior acre broadcaatinR gave as good resolls as mixing in the hill. 
Tables presejit profit or loss from treatment of corn, oats, and clover with 
manure alone, with manure combined with lime and rock and a(*id phosphates, 
and with complete commercial ferlilfaers. 

In niti'ogen utilization experiments with corn, most of the nitrogen added 
as ammonium sulfate in an application of a 2 -12' 2 fertilizer had been taken 
up at the end of eight Avecka. The dHTercaice in nitrogen content betweim the 
fertilized and unfertilized jdanta was several times the (piantity of nitrogen 
applied, indicating that longc'r root .systems developc'd by the fc'rlilized plants 
secured more nitrogen from the surrounding soil. 

Corn was found to utilize about 75 jier cent of the phosphorus applied in 
acid phosphate and in a 2 12 2 fertilizer. The utilization of added phos- 
phoric acid varied with the composition of th<‘ soil, being greater when the 
supply of natural soil phosphoric acid was low. 

Field experiments on soils and crops, (1. HonEins, Jl. J. Kinney, and 
X F. Fbeeman {Kentucky t^ta. Hul 272 (J026), pp, 2HJ~~S5J ). — The progress 
(E. S. R.. 44, p. 510) of a large number of soil and crop ex]>eriincnts at Lex- 
ington and in variously located experiment fields is rejiorted for the period 
1920-1025. Among experiments wliicii have already yielded definite conclu- 
sions were those with 200-lb. appli<*ations per acre of sodium nitrate on Burley 
* tobacco in rotation with wheat, clo\er, and orchard grass, the nitrate giving 
increases equal to those from 20 tons of manure; 45 t(‘sts (»f 100 lbs. of sodium 
nitrate per acre on wheat following tobacco in three fields and during iieriods 
of from 4 to 11 years, showing the nitrate to give little Incnaise wlnm the 
rotation includi'd clover; and hemp experiments, sho\\ing good yh'lds and 
profitable increases from 500-lb. treatments of sodium nitrate cm Iniuhs not In 
the highly fertile condition usually deemed essential. 

AGKICTJLTUEAI BGIANY 

Methods of descriptive systematic botany, A S IIit( H(' 0 ( K (New York: 
John Wilcy d- Sons; Jjnulon: Chapman a Hall /.925, pp. 17/-|-2/6‘) — The author 
here presents the it‘suits of expmieiice during 25 or more years in the art 
and science of taxoiiomii* w’ork. q''he first .six cliapters di'ol with the elements 
of descriptive taxonomy. The remainder the work deals with the subject 
from the standiMdnt of advanced stiukuits or tlio-'t^ beginning their professional 
careers as assistants in botanit'al institutions 

Monocotyledons: A morphological study, A. Aiuaai {Cambridge, Eng.: 
Vniv. Press, J925, pp. NIV~l2r>S, pi /, figs HW) — 41iLs work, one of the Cam- 
bridge Bolankul Handbooks edited by A. C. Howard, though undertaken at 
the behest of E Hargant and dedicated to lier memory, admittedly departs 
fundamentally from the views wdiich she held and advocated. 

The 10 chapters deal, respectively, wdth the principles of mor|>hology, the 
root, the axis, the foliage leaf descriptively, the leaf Interpretatlvely, the pro- 
phyll, the seedling and its signlficanc't*, the rei)roductive phase, taxonomy and Its 
interpretation, and parallelism in ev(dution. Both bibliography and index are 
extensive and analytical. 

The relations between distribution, structure, and transpiration of arid 
South Australian plants, J. G. Wood {Rog. 8oc. So, Aust, Trans, and Pr0c„ 
48 (i924), pp. 228-235, pi 1, figs. G). — ^The transpiration studies here presented 
in descriptive and tabular detail are believed to give, when taken In conjunction 
witli the soibwater relations of the plant, a valuable insight into the deter- 
mination of the distribution and of the habitats of desert plants, and to show 
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(as regards Australian habitats) the reasons for the dominance of individual 
species in particular Itamlitles. 

Drought resistance of crop plants (Kanftas 8ta, Bien. Rpl, W25~2(ij 
pp, 36-^8 ). — According to this siiinuiary, Bordeaux mixture appeared to have 
no significant effect on the rate of transpiration of potato plants, but the rate 
of transpiration of sprayed tomato plants was approximately 6 per cent higher 
than that of the unsprayed plants. The temix^rature of vKjtato leaves sprayed 
with Bordeaux mixture was consiNtenily from 0.1 to 0,2® C. higher than that 
of the unsprayed leaves. The difference in tomato leaves <‘ould mrt be detected 
hy the apparaliis used. 

The results of i-omparativc transjjiration (‘Xperiments indicated that under 
like cvmditions tht^re is a sixcific difiVrciK'e in the trau^-piration rate of corn, 
dwarf yellow milo, immiikin, (o\\p<‘a, and soy bean plants, and that this dif- 
ference depends on tin* age of the planLs as well as on otlu*r fja tors not 
determim*d. 

The daily variation of the tola) nilr<»g(*n c<ai<enl of tin* heaves of corn, 
sorghums, soy beans, and cowpeas was determiinHl. 'I'lie preliminary results 
are said to indlcute that tla*re is a rise of the nitrogen lontent in the leaves of 
the legumes during the day and a tali at night, hut that such a elmnge does not 
lake place in the I(*a\es <»f corn and the sorghums. 

The rale of growth of the corn plant during Uie growing siasoii was obtained 
!i,y delerminiug the average dry weight of five reijreMuiiative plants selected at 
random in the field at 7-day intervals. The leaf area of the plants was deter- 
mined as well as their transpiration rale. The average dry weiglit, leaf area, 
aud amount of vvat(‘r transpiied hy a single jilani during each 7-day period is 
shown, from which it apiiears that the leaf area aud transiaraiiou increased 
steadily for about 80 days, at which time tlie plants wme in full h*af develop- 
ment and had naiched their maximum of transjjiration. Dry inattcn* conriniied 
to inerease to ilie end of the experinuan, whilt* traiiNpirat ion fell off rather 
ahruiJtly, 

MlcroehtMiiicttl and inorphtdogical studies of efiect of light on plants, 
N. K. Pfkiffkh {Hot, Uaz,, 81 iJiUG), A'o. 2y pp, 112- IPu, pL J, figs, Jf). — It Is 
found that in plants under short exposures to light there aie usually low 
carbohydrate and low' protein reserves with less total growth and less produc- 
tion of dllfereullated tissues than in plants grown during longer intervals. In 
plants under longer exiiosures there is an increase in carbohydrate reserves 
without proportionately increased use in elahoratioti of proteins and tissue 
production. 

Nitrates were present iu eonsiderahle amount.s in all tomato plants ex<*ept 
the control aud gantry crane house siKH-imens. The maximum development of 
the plant, considering height and difieren tinted tissue, o(‘cuired in the 12-hour 
tomato and the 17-hour buckwheat. Injury was eviilent in tomato exposed for 
17 houra or more, resulting in marked decrease in idiotosynthetic ability. Con- 
tinuous light tended to produce thinner leaves, with the palisade layer shorter 
or lacking. Thinner leaves usually showed an increase in the number of 
stomata except under light of continuous intensity. Root development In 
fibrous systems appeared rouglily comparabh* with that of the aerial parts. In 
the storage roots of f<mr-o'elo<*k, maximum development occurred in the gantry 
crane houses and <’Ontlnuous light, while maximum height of stem occurred 
hi the 17-hour plant. 

The aiithocyanin pigments of plants, M. \V. ONsrow (Vamhndge, Eng.: 
Vnlv. PresHf J92S, 2. eiL, pp. in Nature [London], lid (1925), 

No. 2923, p. TO).— “Since the appearance of the first edition the publications 
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of greatest value on the subject of anthocyanln pigments have been In eonnec- 
tion with the chemistry and biochemistry of these substances. Tills later work 
has now been included, and the present state of our knowledge of the signifi- 
cance of the pigments in relation to plant metabolism has, as far as possible, 
been Indicated. ... An attcmipt has been made to record the majority of 
these publications [on genetics], but it has been impos.sible, wilhiu the slxe and 
scope of this book, to give detailed accounts of the researches on the inheritance 
of soluble pigments. Such curtailment, however, should not be serious.” 

Coloring of citrus fruits, L. K. Dupont (Florida 8ta. Bpt, 1926, ;>p. 
6*8, 69 ). — Tests of various chemicals having a tendency to incn'ase respiration 
(benzene, toluene, a(‘etic acid, ethyl acetate, et<'.) showed that they act with 
remarkable rapidity, but the taste they impart to the fruit renders their use 
impossible, llnsaturated hydrocarbons are of little value in increasing ripening, 
with the exception of etliylene and acetylene in concentrations of 1 : 1,000, and 
these give iiromising results. ]Most alilehydes proved too (*aus(ie and injured 
the texture of the rind, but acrylic aldehyde at a concentration of 1 per cent 
acted favorably. Coinlaning the desirable effect of both ethylene and acrylic 
aldehyde, It is claimed that u process has been devised whereby tb(^ time of 
coloring has been reduced from 4.5 to 3 days. 

Release of cell division activity due to iujectiiui of tis.sue tliiids and 
cell parts [trans. title], il. Ueiche (Ziavhr. fhd.. 10 Xo d. jip 2'fl- 

218, pi. i).- -IJoth rule and exceptions, as here noted, have a common t'xplana- 
tion in the alleged fact that \\all orientation is deternile<l b.\ the diffusion 
course of the 'wouiid-stimulus materials. 

Plasma swelling and growth [trans. title], H. Wai.tfu i/.Uvhr. Hot., 
16 (192J^), Xo. 7, pp. ftps 10) — The (pies! ion whenier ali.sorptlon 

or osmotic forces are operative in plasma is difileiilt, if not iinrio^sible. to 
decide. Iletween absorption and osmosis no Important diffm’cnce (‘un be 
slKAvn. The transition from the one to the other jihase <d’ ttie phenomenon is 
as gradual and unpercept ilih^ as is that from colloid .sedation to molecular 
disper.se phase. Every solution, as \vell as every absorptive body, jio.s.se.sses a 
certain so-called suction, whicdi gives .some coneiption as to its condition. The 
relation of the.se facts and conditions to growth an discussed Numerous 
references to the literature are furnished. 

H~iou concentration and permeability in calcifiigous plants [trans. title], 
W. Mevius (Ztschr. But.. 16 {191)). 11. pp. 6‘}/-6*77, fig. is stated 

as the most important outcome of this w'ork that in Sphagnum as in Pinus 
pinaster simple neutralization effects can not cau^e (*alciphobosity. The high 
pH value of tht'se limy soils prevents these plants from making their way 
normally. A direct relation holds between the pll value tind the conditions In 
the protoplasm, some featun s of which are discu.ssed. 

Some conditions influencing the determination of catalase activity in 
plant tissue, J. E. Kison' (Amer, Hoc. Hort. BcL Proc,, 22 (1925), pp. H98-~407 ) .— 
It is f<»und that above 10® C. (otP F) catalase deteriorates, and bacterial growth 
soon affects catalytic activity. Toluene used at 1 to 100 parts prevent.^ bac- 
terial growth, but affects the velocity of catalysis. The liest method to follow, 
when it is necessary to keep over preparations of spinach and celery, is to 
place the bottles on Ice immediately after maceration and dilution. Tomato 
catalase will, however, lose Its activity somewhat even when on ice for 24 
hours. Catalase preparations after standing at cool temperatures will show a 
speeding up or increase In relative activity when small portions are exposed to 
air before making the catalase determination. 

The rdle of chloroplasts in albumin formation in green plants [trans. 
title], H. Ullrich (Ztschr. Bot„ 16 (1924), No. 9, pp. 513-562, figs. 5).— Studies 
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are outllnedi as carried out ou leaves of Plmseolus, Lactuca, Tropaeolum, Bras- 
sica, Cucurbita, aud Zea, mostly detached from plants grown without nitrogen 
supply. 8ueh leaves, when afterwards furnished in light with nitrogen as NOa, 
show^ed throiigliout the formation of nitrogenous materifils, which tests proved 
to have been accumulated in the chloroplasts ami presumably formed there. 
Nitrogen starvation show's diminution in size of the chloroplasts. 

CSrow'tli of Beedliiig in relation to composition of seed, M. E. Reid (Bot. 
(}az.y HI ( /fW), iVo. pp. lV6~20d, pis. 3). — Both in darkness and in light, a 
bigh-proteln, high-oil fm)d supply appi'ars to 1 m' the most ctlicicnt in producing 
grow'th. The resiills, though free from contradictions, are not regarded as 
( oni'liisivc' and are to he r(‘iH*ated and elaborated. 

Tlie relation of temperature to pollen tube growth in vitro, 11. E. 
Know ETON and II. i*. Sevy (Jmc/*. aSV>c. i/or/. Sn. Proc., 22 (1925), pp. 110- 
115, fios 3) ■ ]M(‘t1io(Js and <Iata are given It is heIieYf‘d that pollen germina- 
tion and initial tnl>e elongation on an artificial medium are normal. 

It is sii.ggested tliat j-lnce temiK*ralure alT(‘cts hi a similar way the growth 
rat(‘ of pollen of the varieties stiidietl, it wmnid probably alTeet them siinilarlj" 
in tile orchard w'hetluT th(\v w’ere growing in selfed or in crossed pistils. As 
fMilh'n tnlK‘s’ are not injured by temix'rntiires alant^ frei'zing (‘J5 to 40® F.) for 
lirnlKd periods (4S hours), it would siaiii that the only etT(‘ct of .‘•hort spells 
f»f cool w’eatlM’r at bloom would he ihat pollen tube gr(ovth is slower wdth a 
conseqmad dela.\ in fertilization. \Vh(*n lemix*ratiires are constantly below^ 
no® at pollination lime, the sid of fruit ma.\ be (‘oasiderably decreased l>ecau.se 
of slow pollen tube growth, the embrvf) aborting befon* the iM»]len tube reaches 
it. AbaoriiMlly bigli tempera tur<‘< at blo(>m (75 to S5® ) may reduce the set l)y 
its perinamuitlj injurious f‘fFe<‘t on iM)lIen tubes and pollen-tube growth. 

On ihf‘ det<‘rnif nation of the percentage of abortive pollen in plants, 
N FERorsoN {Ihtf. Joui. IJxpt. Biol, > {192Jf), Ao. /, pp. i>5~73, fig. 1 ). — The 
IRTcentage of the al»orli^(' grains in pollen of Lathrara chnidcstina, Banunculus 
hu(h<h<nH, and Ruhtia si> apiK?ars to he ii [K»sitive fumdion of the age of the 
flowers used 

Anomalies in maize and its relatives, II, 111, P. WE.vrmitWAX {Bui. 
Torrey Bot. (Uub, 52 { 1915), Nos. S. pp H7-92, figs -}; f pp 167- 170, figs. 10).— 
In tin* si'cond memla'r of this Muie.s (E. S. K., 47, [>. 520), entitled Many flow'ered 
Sp.ikelets in Maize, tin* author mdes a variation, recently oh.served, which 
aidHairs to invoi\e a structural (‘haiige of a more fundamental nature than the 
variability observa!>le in niaizi*, in that the racbiUa of the splkelet is often 
more complex, the miiuber of flowers in a spikelet is more than tw'O, and the 
order of the flowau’s is rev(*rsed. The (Krurrtujces Jirt' described, with discussion 
as to tlu'ir history am! significance. 

In part 5, entitleil (’'arpeUod> in Maize, two strains of corn are dealt with 
wiii(‘h Imve a t.v]>e of defecthe gram, the morphologj of which has, supposedly, 
not been descrilHMl jireviously. Tlie anomaly, giving u very slender grain of 
the sho('“iK^g tyi^s originated indepemientl.v in tw’o inbred lines i>f ordinary field 
(‘orn It is inherited as a recessive i>lant ciuiracter. The tw'o generations 
grown from the<e seeds slnnv evidences tliat the iHjeuliarlty is due to the meta- 
morplujsis of rudimentary stamens of the female thnver into imi>erfectly formeil 
pistils. 

Exp€‘rimeiits with various plants to produce change jof sex in the 
individual, J. H. Schaffner (Bui. Toney Bot. Club, 52 {1925), No. 2, pp. S5- 
//7),— Citing particular results of work done with Thahclrum dioicum. Cannabis 
yativa, Morns alba, Arisaema triphyllum, and A. drarontiuni, the author claims 
that “ all of these exr>eriment» add dwidi^dly to the w’eight of the accumulating 
evidence that sexuality is primarily a physiological condition, that It is prlma- 
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rily not at all Mendellan in nature and not amenable to Mendelian analysis, 
that it can frequently be controlled and reversed at will even with our present 
crude methods, and that it is preeminently a subject for ecological and physio- 
logical exi)erimentaiion. 

**A final conclusion is that the time has arrived for an honest revision of the 
ordinary t('xtbooks and treatises dealing with heredity and sex to conform them 
to the evidence established, and to discontinue the presentation of untenable 
hypotheses which in the first place liad little more evidence in fact as a basis 
ftir their promulgation than the fertile imagination of their propcments.” 

Sterile culture of higher plants, (h Kckin and J. Kisskr {Die Siteriie 
KtiUur (Jer Hohcren P/ionzcn. Jena: Onstav Fifieher, pp, (>}, tipff, 20), — A 

critical and systematic treatment of sterile culture as applied to higher plants 
concludes with a i)ibliography of 114 titles. 

GENETICS 

A list of chroniosoinf' numbers in angi os perms, L. (>. Gaiser (Genrtica 
[The Jiagne], 8 (t026), Xo. 5, pp. — TIjo list in this contribution from 

McMaster TTniversity chlefi.r iiicliides data publisluMl between 1921 and 1925, 
inclusive. The bibliography embraces alamt tVM) titles. 

The chromosomes of the chick soma, 11. T. Hanck (ItioJ Bui Mar. Biol. 
Lub.f Woods Hole. 51 ( 1920), Xo. 0, pp. 44^-ViS, pi. 7). -"(Considerable difllculties 
are involved in the detorrniiintion of tin' number of chromosomes in the chick, 
due to the small si5^e of the shortest chromosomes and the failure of the com- 
ponent granules to unite or clearly indicate their proper relations until the late 
moraphase stage, if at all. The average of 78 counts of the somatic cells in 
studies at the University of l»ennsylvania was 39, hut 95 or 90 is suggesttMl as 
more probable. The larger <*hromosomes are all in the form of .T\s, while the 
shorter ones are rod sharknl. The sex chromosomes are the largest pair in the 
male (homozygous) and the largest single one in the female. The similarity 
between the inori»bology and the behavior of tlie chromosonies in somatic and 
germinal tissue, in conjunction with the complete inability of the highly si^e- 
cialized somatic cells to regenerate otluT than like tissue leaiK to the somewhat 
tentative hypothesis that the somatic (‘hromosornes. as far as tlunr genetic func- 
tion is concerned, have eith(*r lieconie funclionh'ss or their cytoplasmic environ- 
ment is incapable of reacting to their potentialiti(‘s. 

An effect of teinperatiirc and age on crovjsliig-ov<‘r in the first ehromo* 
some of Drosophila inelaiiogaster, i\ Sri un {Xatl A(aJ FH. Fro(\, 12 
(J920), Xo. 8, pp. 520 522, fig. I) - Data art* pre/Sented from exiK*riments con- 
ducted at (’olumbia ITnivt'rsily, in which tin* amount of crossing over was 
increased within the bar to Ixfbbed region of the sex chromosome among the 
flies developing from eggs laid during tiie fir'-t .‘>^‘ven to nine days of adult life, 
by raising the females at 99° G, (8<P' F.), as compared with controls raiseii at 
25°. Eggs laid at more advanced ag<*8 showed a considerabh* decrease in the 
amount of crossing over. As ova reqiiin* about seven days to develop from the 
oocyte stage to maturity, it is assumed that the cffe<l of the temperatui;p Is 
in some way associated with the loealizalion of the spindle fiber attachment 

Correlations in orchard grass (Dactylis gloinerata) (trans. title], Z. 
Mazurkikwicz iHocz. Nauk Kolnirz. i LcHtiyvh, IS (1925), No. S, pp. 5S8-S6S; 
Ger. ahs., p. 502 ). — Among the correlations determined on orchard grass plants 
in the third vegetative year were those between total w^elght and number of 
culms r - -h().524±0.()39, total weight and weight of culms + 0.8J>0±0,011t total 
weight and absolute leaf weight 4'0.885±0.012, and between absolute leaf weight 
and weight of culms -f 0,G47±0.032. 
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Meiidelian analysis of the pure breeds of livestocks — IV, The British 
Hairy SJiorthoriis, H. C!. McPhmo and S. Whioiit {.J(»ur. Heredity, 17 (1926), 
No. ii, pp. S9C-li0i, ftg. /),-‘Usin;' niHljods sUiiilur tu those desei'ibe<l in pre- 
vious studies (E. 8. It., 54, p. 430), the ooefficlenls of inbreeding and rehition- 
shlp inter se to the entire breed, to Favourite, and to ('hampiou of England 
have been calculated for 100 cow.s selected at raiuloni frtun volume 6 of the 
Register of the Britlsli Dairy Shorthorn As.sociation, and compared with the 
eoeflicients for the 100 highest producing cows selected from the same volume. 
The average milk production of the two groups, corr(‘ct(‘d for age, was 11.701 
and 7,118 lbs., hut no significant differences were observ(al hetwo(m the two 
groups in the degree of inbreeding or relationship or when compared witli the 
Shorthorn breed as a wdiole. Dairy Shorthorns have thus develoiwMl by the 
selection of high milk-producing animals more or less at random from the entire 
Shorthorn breed rather than by iidwtvding from a small number. 

IGeiietic studies with [vonUry at i!ie Connecticut Storrs Station J {Con- 
necticut Storrtt Sta. But. 1^2 (1920), pp. 777-7710. — TIu‘ studies of inbreeding 
and the production of abnormal embr.yos iiavt‘ been (ontinned (E. S. R., 55, 
p. 26). 

Inbreeding . — The first generation crosses between ln1)red lines .showed a dis- 
tinct improvi'ineiit in hatchability, growth of chitks, weight of adult birds, 
winter egg production, and especially in tlie rate of attaining m.ituriiy. Due 
.Hueli cTos.sbred family was inbred b.v brotluu* and sist('r matings for one gen- 
(^ralhui without showing de.dint* in vigor. 

Ilaichabiliiy of egr/s . — Htudies of abnormal embryi>> of (lie “psirrot” typ<^ 
which resembles elioiulrodisirophe in mammals, imiieati* that this ciaulition 
arises early in develoinnent an<l that its (Idel eharaeten.stic.s are tiisiurbanees 
in the cartilage originating in tb.e hr^t week <*f de\ ehipmeiit, <iud prematuie bont‘ 
formation in the central part of tlie leg btuies. hi the base of the "^knll, and 
other parts, resulting in thiedeened and bent U%s and short, mis.shaiKm heads. 
The ductless glands do not appear to pla> a part. The crwpt*r fowl, which 
presents a similar condition in external appearance, has been found to be due 
to a single dominant factor, wliicli is letlial wlnm Jumn^/ygims. 

Further studi(‘.s of the inheritance of rumi>les<m*ss havi‘ .shown that this con- 
ditioii Is not lethal when homozygous, om* !»ird having htvn found wliich pro- 
duced all rumples.s chicks wdien mated with normal males. Factors evidently 
operate in modifying the nimpless ccmdition. 

I Inheritance studies with poultry at the Kansas Station) Sta, 

Blen. Rpt. 1925- 20, pp. 105 201 -The inherilajice of Uvood cluiraclers and egg 
production have been studied. 

Inheviiancc of standard charavterixtics ol /nccu'.s u/ pouUry -^Matings of 
Rhode Island Reds having pale or bay red eye.s prodnc<'d equal unmlxas of olT- 
spring having pule, medium, and red eyes in tlie different ('rosses. indicating 
that these eye colors were not inherited. Variations in the dow n color of Rliode 
Island Red chicks studied in a similar w'tiy proved to be heritable. 

A Hindu of the inhcntaiwc of the eharaeicristics fa uhich the Single (^omb 
White LegUorm and the Jersey Black (Hants differ . — In studies of the inherit- 
ance of color in thi.s cross it was found that the Fi birds wen* predominantly 
white because of the epistatlc heliavior, rather than the dominance, of white 
to black. The yellow shank color of the White Leghorn was sex linked and 
dominant to the slaty shank of the Blmdc Giant. The ear lobe color appeared 
to be inherited in a complex manner, hut the tendency in the Fi is toward 
white and the location is In an aiitosome. 
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The inheritance of egg production in Single Comb White Leghorm, — The effect 
in this project has been mainly directed toward the establishment of a strain 
which breeds true for low egg production by selection and inbreeding from an 
exhibition flock. After four generations many evidences of low vitality are 
becoming apparent. 

Colour inheritance in sheep. — II, The piebald pattern of the Piebald 
breed, J. A. F. Robkbts {tfour. Genetics, J7 {J92G)f No. 1 ^ pp. 77-85, pis. 2). — 
Further studies of the genetic composition of the piebald pattern in sheep (Bh 
S. R., 56, p. 82) have shown that the Piebald breed differs from other breeds 
in that It possesses a factor for dominant black and a recessive factor for 
spotting which restricts tlie bla(*k to certain areas in the i)ie])ald animals. This 
is a continuation of the series pnwiously noted (B] S. K., 58. f). 228). 

Color breeding in pigc'on plumage, .1. Metzelaab (Ocucro, UL: Amer, 
Pigeon Keeper, 1926, pp, 35, ph. J, figs. 6) — A popular presentation of the 
knowledge of th(‘ inheritance of colors in pigeons. 

Sex-linkage and other gcnetical phenomena in canaries, B\ Durham 
(Jovr, Genetics, 17 (1926), Xo. 1, pp, 19-S2, pi D.- An account is presented 
of the results of matings between black-eyed and junk-eyed {cinnamon plumage) 
canaries, the latter being a sex-linkt*d recessive. Matings were com^eriied par- 
ticularly with the occurrence, though rare, of ]>iuk-eyed mnh's and black-eyed 
females from matings i)etwe(‘n black-twed and pink-eytMl birds The results of 
cros.'^es of cinnamon birds with lizard canaries and with the speciiss (^hrf/somifris 
cucullata are also reported. 

Studies in animal reproduction and inheritance (h'ansns Sta. liien, Kpt, 
1925-26, pp, 11S-U5) — l]x])eriinents so far condticted with guinea pigs inditate 
that there is no linkage between pink eye (;>), nonoxtension {c). nnnyellow 
(Or), nonagouti (a), chocolate (h), and smooth (r). 

An analysis of the sex ratio of Id.OOd guinea pigs produced trom 19M to 
1925 showed that there were 195.8 males to UH) females. Dams wtu'e found 
to produce a prepond(*rance of nudes in their offspring when 15 months of Jige 

In a study of size iidieritance in rat^. the Fj generation was more variable 
than the B^, pointing toward ]Mendelian iJdjeritance, imt the larger strains 
have become sterile, probably due to not mating until after 2(W> days of age. 

In Chinchilla rabbits it was found that blue eyes are recessive to brown. 
The blue-eye factor is also linked to Cr, the factor causing the absence of red 
in the Chinchilla coal. ^J'he light-brown eyed condition of Blemish Ciants 
was found to be reces.sive to dark-brown eyes. 

A study of the inheritancc‘ of eye defects in rabbits ( Kansas Sta Itien, 
Rpi. 1925-26, p. 117), — In an effort to duplicate the work of Ciiyer (E. S. K., 
44, p. 566), fowl serum immunized against rabbit lens protein was Injected 
intravenously into female rabbits on alternate days from the seventh to the 
fourteenth day of pregnancy, while the lens of other females w^as broken up 
or needled on about the nintli day of piegiiancy. Of the 59 offspring from 
pregnant rabbits receiving the antilens protein serum and the 110 offspring 
from females having the lensi^ needled, only one po.s.sihle abnormality apjieared. 
One animal having a slight abnormality in one eye api)eared among young 
from untreated females. The results m far may l)e <^>nsidered as entirely 
negative. 

The morphogenetical value of the weight of rabbits at birth, S. K.opij:<!3 
(Jour. Genetics, 17 (1926), No. 2, pp. 1H7-19H, figs, 4 ). — Data are presented 
from studies of 60 rabbits forming the B'a generation from 2 Himalayan does 
sired by a Silver buck, at tlie Government Institute for Agricultural Research 
at Pulawy, Poland, showing that the birth weights of the rabbits were dls- 
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tlnctly related to the size of litter (r = —0.443 ±0.09i)). There was no such 
relationship between the rabbits at maturity when the number raised per 
litter was reduced to 4, luiving birth wei^?hts varying from 30 to 60 gm. 
When separated into two groups of approximately equal numbers according 
to weight at birth, and into the two sexes, those heavier at birth continued 
to have higher average weights up to 1(5 months. The correlations between 
the weights at the different months and the birth weights varied from 0.27 
to 0.72 and were nearly all greater than 3 times tlie probable error. It is, 
therefore. <‘on( hidefl “ that though both extemtd and genetic agencies affect 
the weight of iu‘wiK>ni rabbits, only the lattcT have a distinct influence utKin 
the weight of growing and adult animals ” Birth weights, therefore, give an 
indication of mature w(‘iglit sutilciently satistactory for studies of the inherit- 
aiice of weight in rabbits 

Gyiiandroiiiorpfis and otli(*r iriegiilar type.s in Habrobracoii, 1* W. and 

A. li. WriiTiNo iJfiol iiiiL ^far, /jio/. jMb , Wood^ Hole, 52 U927), No. 2. pp. 
Hb-120, pbs. 2, Hi — Tins contriinition is a eontinuatioii of articles previously 
noted (E. S. K., 56, p. 223). 

Iiirtiieiice of age of mother on appearance of an hereditary variation in 
Habrohracon, 1* \V. Wiinivo iliiol. Huh Mar. Biol Lab., IVood.s* Hole, 51 
(1920). No. 6\ pp 271 SH'f. pi. /, fi(j 1). — Studies of the occurmice and inherit- 
ance of an hereditary deliciency of the external genitalia assoclatt^d with a 
dctici(uir.\ of tiie |M>s(ci\or jairt of the digestive' trac't. ii{ tJje ('niversity of 
Maine, showed that tlu' abnorma!it> ceuild he iiaaiaMsl and m.dntained by 
s('h‘<Mioji, but the charaett'!' apix'ared to be \e‘r.v c\)in])]t*x gcii.'t umIIv Similar 
rt‘*aiItN w(‘i‘e obtained in W(»rking w tb a defndency of the genitalia ii^sewdated 
V. itli d(‘ticieii( antennae. Tb(‘ peixciiiage of didh lent ()ffs]>ring wa>. hnwev€*r, 
toiiml to increase' \\itli the ag(‘ of tlu* dam up IP or 14 da>s of adult life, 
ai't^T whl»‘li tlu*re was a d(MT(‘as(' No Nignihcant (hange in llic' type of 
deii(‘ienc^\ {issochited with the age of the dam was appaumt. Three explana- 
I oils wen' surgestt'd, oT w hi(*h an liKU-eased amount ol ei'ONsiiig-o\er associated 
witii tlie dam’s age i>f IP to 14 da\N, \\hicli coineided witli the lime of producing 
ih(' largest pm'centages of abnormal (dTspring. app<*areil most probai>le. 

The menstrua] cycle in the monkey: Kirecl of double ovariectomy and 
injury to large follicles, E Aiu n (Hoc. Erpt. Biol and Mvd, Pror.. 22 (1920). 
No a, pp. 424 /f JO }. — (Continuing studies of the oestroiis cycle in the monkey 
(E S. U., 56, p. 227), it was found that the remo\iSi of both ovaries mi the 
lirst day of rnenstniaiion had no apparent cnv«*t on the perioti, but double 
ovariectomy or injury to the large follicles after the follicular ydiase of the 
cycle w'as follow'ed in irom 4 to 6 da.vs by typical menstruation. These menses 
occurred from 5 to 13 days Ix'fore exjH'ctution, from wddeh it is comduded 
“that inen.striiaiion is probaldy due to an absence of follieulur hoiuuonal 
stlmulu-s after it has l>ei*n acting for a certain iKudod of time.” It is, how'- 
(‘ver, noted that the yire.sence of ihe foliicnlar hormone in human corpora 
lut(‘a has been demonstrated, and the corpus of the monkey may also continue 
to secrete the follicular hormone, thus postponing the onset of menstruation. 

Studies of the thyroid appuratuK. — XXXllI, The rtile of ihe thyroid 
apparatus in the growth of the reproduciivt* system, F. S. liAMMi-riT (i4»«er, 
Jour. PhpHol., 77 (1926), No 2, pp. 527-547, figs.. 6 ). — In eontinuing this series 
of studies (E. 8, K., 55, ji. 859), data are pmsented showing tlie rate of growth 
nf the testis, ovary, eiddidyiuis, and uterus of normal and thyroparathyroid- 
e<‘tomizetl and parathyroldectomized male and female rats up to 100 days of 
age. It is concluded from the correlations made that the mule reaches sexual 
maturity at an earlier age than the female, but environmental or dietary 
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eouditious may liasteii or rotar<l soxiia! mutiirlty. The ovary was found to 
develop more rapidly than the uterus. The growth of the rei)roduc‘tlve system 
was not related to the activity of the th>rol<l or parathyroid glands except as 
the latter were related to body growth. The reproductive system of the male 
was less sensitive to thyroid and parathyroid deficiency than the reproductive 
system of the female. 

The i&mily resemblance of female rats with respect to ( 1 ) the ages of 
first oestrus, and (2) the body weights, 0. 1*. Stonk (Arner, Jour, Phyaiol.^ 
77 (J920), No. 3, pf), 020-337, iip. 1)~ An analysis of the relation between 
oestrum phenomena and growth in litter mates of female rats In the Univer- 
sity of California colony Is r(‘piHt(H]. As the aee of altalning first oestrum 
did not appear to be afiecttul by the lUftn- s ze, individuals from all sized 
litters were paired at random with a lit ten* mate, using in one comparisem each 
individual only once and in uiKaiier comparison using all possible comhinations 
within the litter for deterndning the corndatioii Ixdwcen litter mates for the 
age at which the lirst otvsiriim Oi-curred and the weights at .’>(), 40, 50, (50, 
70, and 80 days. 

According to the various methods used, the correlation between the litter 
mates for the age of attaining first oes;riun was approximately 0 2, from which 
it was concluded that there was only a .slight ndvanlago in .selecting litter 
mates for studying factors affect ng the age at first oestrum. Th(‘ body weights 
of sisters were much more closely eorrela t(‘d, ranging from apiiroximately 
0.4 to nearly 0.7, being highest at .‘10 da^.s. Tia‘re is, therefore, a coiLsiderable 
advantage in selecting Utter males for comi><irative studit‘s of body weight, 
especially at the youngiT ages 

The anomalous appearance of male sexual characters in female fowls, 
A. S. Parkes and F. \V. U. Drvmiu'i.e (Jour. (/oh’Uc.v. 77 (1920), No. 1, pp. 
69-76, pis. 3). — Obse^^aliol>s tmd descriptUms of the rojuoduetive organs of 
five female fowl.s which exhibited male secondary sexual (’haracteri.slics are 
presented. The po.st-niortem examinations slujwed that {>ne of the fowls was 
a functionally atdive femah^ with (‘omideic mule plumage. Another showed 
the presence of ovarian and te.slitailar tissue, and wa<. theretore, a possible 
case of sex reversal. The other three wer(» fcanah'.s uiih inale head furni.shing.'v 
and female plumage, but showed no truci^ of te.sthular tissue. 

HELD CEOPS 

[Agronomic studies In Colorado, U. S. DprmFt.n] [VuloniOo St a. Rpt. 
1926, pp. 19-21, 23, 21i ), — Deferred rotation seemed preferable to continuous 
grazing in low foothill pasture (cattle), the latter showing overgrazing and 
injury to vegetation. Inclosures protected from grazing in the national fore.sts 
gave evidence that natural revegtdation is fairly rapid, provided a natural 
stand of palatable plants has n(;t become too tldn. Intensive studies were made 
on mixtures of tame grasses vai lou^^ly clip{)ed. 

Heating alfalfa seed at dO® i) (140® F.) for 1 hour was found to correct the 
condition known as hardness (K. S. it, r»X, p. It5r>) and to raise the germination 
to 95 per cent or more. The ephlermtd layer of the seed coats was shown to be 
the factor influencing permeability, and the use of certain dyes indicated that 
heating so changes the chemical composition of the cells of lids layer that they 
can absorb water. No loss of viability followed heating, as with scarification. 

In tests of the field value of frosted seeds of oats and barley, often produced 
in the high altitudes, it vzas found that by using low temperatures such seeds 
Will germinate nearly as well as norma! seeds do by the usual methods. Field 
plantings in different parts of the State showed that frosted barley giving 95 
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per cent germination by the low temperature method produces about 90 per 
cent as good a stand as normal barley germinating 95 per cent, while frosted 
oats produces about 70 per cent as good a stand as normal oats. 

Arsenical sprays were i’ffe(‘tlve over a wide range of concentration on an- 
nual weeds and were injurious at all growth stages. However, penetration in 
quantities lethal to the sublerraia^an organs was not evident with the poisons 
studied. The herbicidal value of <]yanogfis, cyanamide, and carbon disulfide 
was also tested Horizo?ifal roots <>f [Hiverty weeds grew from 4 to 10 ft. a 
year in natural conditions in soft soil. Morning glory roots did not si)read 
mncli more but otieu grew dc(‘per, and their food storage capacity seemed 
areal er The poveity weed n>ots live through three glowing seasons. The 
size and gross inorphol(»gy uf roots of liaise we(‘ds seem to dei)end on the physi- 
cal (*haracf(‘ri^(ics of tht' Sful. When root sections were planted at depths of 
from 15 cm. down to 90 cm. and single pieces lielow 90 cm. the morning glory 
showed no difTen?n<'e in regenerative adivity due to depth as did the jaiverty 
weed. In all cast\s the legenerative capacity was a function of the size of the 
}-oot. A definite relation wa'^ found between the rate of regeneration and 
.<.eason, those taken in the fall showing the high<‘St rate. Hoots of these weeds 
could withstand great desiccation in the soil. 

Annual weeds, except those that came up fnnn seed, were completely con- 
trolled hy milting even with the gromul. and poverty weeds were materially 
injur(‘d. AnnunN wen* killed l>y eovering with ^oil 6 to IS in. deep, whereas 
perennials penetrated tln^ IS-in layer. Morning glori<’s, dug down to 0, 12, and 
18 in, ami all root- removed, came through 0 in. of soil but not from greater 
depths. 

(Agronomic uork at the ('ouuoeticut Stores Station J *( Coaaccticat Storrfi 
Sfa. Hu}. /;/) /?// /7t>. J>--Silaire corn pUuited (‘arly generally 

excelled late pJaiiting^ fanadian-grown oats f»f a pure line were no better 
than hoim* grown si^ed of that Tuns l>is(‘as(‘ seemed a more important factor 
than eliinate in degeneracy in potatoes... S<iuroes see<l of Green Mountain 
and li’ish (^>hhler potatoes in fe-fs from 1921 to 1925, inehisive. rai'.ki'd, resi>ec- 
thel^>, Mju'ne KK). Um : New York, 105, 111; Vermont, 105, 118; and Canada, 
01, l(t8. Huhain sweet clover (*<>nlinued to surpa>s oats as a nurse crop for 
alfalfa. Attempts to get a stand of swaad (dover in old pastures have been un- 
suecessful. Tin* elimate seemed t<vo severe for kudzu Fertilizer tests on 
pnslnres and rotations are m>t(‘d briefly. 

1 Field crops itn estigatton^ iti Florida |, W. 1C. Siokks, H. W. Uttrecht, 
A. F. C.AMr, O. F. lUtu.ra, J. 11 W. I’>. 'risoATi:, and (i. K Tkuder 

iilorUlu Sfa. Rpl, pp /.h /j. 11 22. .12, .72 8/, 10^ 1W~ 

122, Zips 21 Kxperiinents with field erep'< (10. S. K.. 55, p 8241 at the station 
and substations embraced variety trials wdh <*nrn, oats, .sorghum, e<dton, pota- 
toes, toba<*co, soy beans. p(*annls, vehet beans, alfalfa, Vroinlarin .spp., and 
miseellaneous legumes and lawn and pasture grasses; fertilizer tests with corn, 
I)eanutK, tobae<‘o, uTid pastures; iu'C'eding work with cotton and t>eamits; trials 
of silage, cover, and green manure crops: planting tests with Crotalaria and 
soy l)eans; comparlsoti.s of delinted v. untreated cottonseed; yttiidies of the 
growth, behavior, and i)rodu(*tivity of pasture grasses : iuid observations on the 
root syst(‘ms of sod-forming grasses. Analyses were made to determine the 
mineral content of grasses and forage crops. 

(Farm crops investigations in Iowa] {Imm Kto. Rpt, pp, 

27, ^2, 55, 59 K — Field crops of particular merit included Oumdian varie- 
Kaled alfalfa, lobred wheat, Ames Amber sorgo, and logold oats. When com- 
mon alfalfa from North Dakota winierklUtHl 30 per cent and that from Kansas 
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50 per cent, such sorts as Grimm, Baltic, and Cossack had practically no loss, 
whereas seed from Argentina, Africa, Italy, and Spain winterkilled about 
100 per cent. No imported clover seed, except from Canada, was found safe 
for Iowa conditions. Wood clover seemed limited in its soil adaptation. The 
best ten Pi corn hybrids yielded about 30 i)er cent more dry corn than the best 
standard varieties. Inheritance studies with dent sweet corn hybrids have been 
noted (E. S. R., 56, p. 519). logren oats has outyielded Iowa 103, lowar, Green 
Russian, and home-grown varieties. 

Farmers comparing methods of in terpl anting corn and soy beans reported 
that soy beans in corn reduces the corn yield about 10 per cent and fibont 15 
per cent when an unsatisfactory distribution of beans is had. The reduction in 
the corn yield was notably greater when the beans had no nodules. Iii Inocula- 
tion of soy beans with soil the degree of inoculation incri'ascd with the quantity 
of soil used from 0.5 ])t. to 24 pt. per bushel of seed. Soil broadcast at the 
rate of 500 lbs. pi'r acre resulted ui the best inoculation. The number of soy 
bean organisms used in inoculation seemed of .signitlcnnce in obtaining desirable 
results. The total protein in inoculated soy beans was found to bear a definite 
relation to the number and size of the nodules. The percimtage of protein in- 
creased with the degree of iiKJCUlation and was highest in plants best inoculated. 
On the test soil hydrated lime did not aftect the wia'ght of tops and roots of 
inoculated soy beans but increased the iiroteiu ixM*<*entago very markedly in 
both tops and roots, whereas acid pliosjihate iiiercased the \\ eight of tops and 
roots hut had no effect on the protein content. A method developed for steril- 
izing legume seeds provides for treatment of the seeds with a 20 per cent con- 
centration of hydrogen i>oroxide for 30 minutes. 

[Report of field crops work in Kansas, 192 1— 1926 j {Kansas Bien. 
Rpt. pp, SP-f)!, hlP-JSH, /'/}-/ '/7). -- Agnmoniic expenni(»nts 

(E. S. R, 52, p. 433) reported on from the station and substations for tlie period 
indicated comiu’ised variety trials with winter and siadng wheat, corn, oats, 
barley, rye, grain soighum, sorgo, cotton, soy beans, ('owpeas, alfalfa, and turf 
and lawn grasses; cultural and planting tests with oats, ('oni, wheat, and mis- 
cellaneous forage crops; a cutting test with alfalfa; fertilizer trials with wheat 
and alfalfa ; and imiirovement work with wheat varieties and hybrids, oats, 
barley, corn, and sorghum. The resistance of eertain oats strains to smut is 
indicated, and the behavior of false wild types and other aberrant forms in 
Kanota oats is again commented on. 

Such sorghums as feterita, railo, Amber sorgo, and shallu w'cre severely in- 
jured by chinch hug, while dnrra, kaoliang, Sumac, katir, and th(' hybrids 
iniloX kafir, ht'gariXmilo, and Kansas Orange Xmilo were distinctly resistant. 
Plants showing the most heterosis apparently withstood chinch bug attack most 
successfully. Smut resistance studies revealed that, ex(*epting a few suscepti- 
ble strains, feterita, Kansas Orange, yumac, and hegari Xmilo were generally 
resistant, whereas D\varf Yellow milo, kafir, and some natural milo hybrids 
were generally susceptible. 

Interplauting tests showed the yield of corn to be reduced in proportion to 
the quantity of soy beans produced. During 10 years April 20 to May 1 has 
been the optimum planting period for corn, and planting with a furrow opener 
on plowed land resulted in larger yields than listing and surface planting. 
From 16 to 20 in. in 42-in. rows has been optimum for corn of the Pride of 
Saline type. The main purpose of cultivation was shown to be weed control, 
and stirring the ground with a one-horse cultivator after corn is laid by seemed 
a waste of time and effort. Of hybrids between selfed lines of corn, the highest 
yielding combinations were crosses between lines of locally adapted sorts. 
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No consistent decrease in the ntimber of bindweeds was observed to result 
from any of several chemical treatments compared with hoed fallow except 
on plats sprayed with sodium chlorate solution. Tests at the Fort Hays 
Substation suggested starting work with fallow in April and May, since 
spring-plowed fallow encourages more rapid growth of the weed. Sorghum 
smother crops succeeded best when sown about July 1 after an intensive fallow 
period. Effective eradication appeared to have resulted from 8 tons or more 
of salt without mulching or watering. With these treatments the salt was 
}(‘ss effective. Under moister soil conditions all rates below 20 tons were 
ineffective. 

In the tillage experiments at F<»rt Hays increased winter wheat yields were 
secured by early fall listing or early plowing as comparc^d with late plowing. 
A study of the relation of crop yield to climate Indicated that the character 
and distribution of rainfall is much more important than the total quantity. 
The distribution of rainfall appeared to l)e the prime factor governing the 
degree of tillering, time of heading, and seed production of grain sorghums 
grown in variously spaced rows. In 1024 and 1025 drought preceding the 
heading period and followed later by excessive rainfall was more favorable 
for sml production In wide-spn(‘<Hl rows than in single-spaced rows, while in 
years of normally dlstribuled rainfall the reverse held true. Total yields in 
, single si>aeed rows, however, have always exceeded those in rows spaced wider 
' During 11 years for which data are available at (harden City winter wheat 
failed six times regardless (»f the cultural method. Wheat on fallow in rotation 
averaged 10.8 Im. per acre. The highest yielding continuously cropped plat, 
carl.v fall listed, averaged 7.0 bn. ptT acre as compared to 01 bu. for early 
fall plowing and 4,8 bu. for late fall plowing. Ordinary row’s have produced 
more milo grain than double width rows. The fertility experiments under 
irrigation during 5 years did iu>t show material benefit from commercial fer- 
tilizers. The lowe.st and highest average yields of alfalfa w’ere made on land 
receiving 24 and Ot in., respectively, of irrigation water annually, the optimum 
appearing to lie betw’eon 36 and 42 in for average years. The average yields 
of the various feed, grain, and row crops in the irrigated rotations showed 
that considerable benefit resulted from the use of alfalfa in rotation with 
these crop.s 

[Field crops inve.stigations in Kenya, 1923—24 and 1924—25], A. 
Holm, G. L, J. Bukton, G. M. Hamilton, R Harrison, W. L. Watt, and R. J. 
TiATiiBHUY (Kenya Colony Dept. Ayr. Arm. Rpis. 192Ji, pp 8-lS, 15-17, 112-121, 
m~lS5; 1925, pp. 10-14, 16-18. 22 21 149-152, 160-163, 175-177, 192-201, 
pl8. 3 ). — ^These pages report the continuation of experiments with various field 
crops noted earlier (E. S. R., 53, p. 632). 

[Field crops work in Uganda in 1924 and 1925], R. Simpson, L, 
Hlwett, kt al. (Uyanda Dept. Ayr. Ann. Rpis. 1924, pp. 4~6, 8, 14~17, 30, 81; 
1925, pp. 4-6, 7, 8, IS, 14, 16-22, 34, 85).— The continuation of previous Investi- 
gations (E. S. R., 52, p. 34) Is reported on. 

The results of examinations by the Imperial Institute on silk {Anaphe 
infraeta) from Uganda, describing degumming tests and yarns and fabrics 
made therefrom, are given in the 1924 report. Twenty-five species of native 
grasses being tested for their forage value are described in the 1925 report. 

Varieties of general crops for muck land, P. M. Habmeb, C. E. Cormant, 
and E. E. Down (Miehigan Sta. Quart. Bui, 9 (1927), No. 3, pp. 88-89).— The 
comparative yields on fertilized and unfertilized muck lands and recommen- 
dations ate given for varieties of oats, barley, corn, potatoes, and sugar beets* 
47951—27 3 
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B^ertill7.atioii and yield on different peat soil types ttrana. title}, A. Bau- 
man iSvennka Mo»9knlfurfdf\ Tidskr.^ J^O (J926), Na f, pp. S09SW ). — Tbe 
yields seenred in experiments conducted for a series of years in different 
JoeaJitles with a variety of crops are reported and Iwiefly discussed. The 
weight of the soil per cubic meter and the soil content of organic matter, lime, 
and nitrogen for the different localities are given, together with the crop 
rotation followed. The fertilizer applications r>or hectare on the larger num- 
ber of plats, consisting of 200 kg. (178 lbs. per acre) of 40 per cent potash salt 
and 200 kg. of 20 per cent superphosphate, were compared with the use of no 
fertilizer and applications of 250 kg. of the potash salt and 200 kg of the suiter- 
phosphate, 30 tons of barnyard manure (12.14 tons per acre), 30 tons of the 
manure with 300 kg. each of the potash salt and the superphosphate, and 
300 kg. of the potash salt with 400 kg. of Thomas slag. 

In nearly all oases the fertilizer applications producetl (he largest crop in- 
creases on the soils more recently brought under cultivation. Meadows treated 
with light applications in the beginning of the test produced larger increases 
in yield than those secured where the initial applications were heavy. On 
sphagnum moor soil meadows, largely of clover, and on land growing legu- 
minous crops, the yields of green forage were about the same under the potush 
and superphosphate treatment; hut when the meadows were in grass a supple- 
mentary treatment of 1(K) to 150 kg. per hectare of nitrate of soda or Nor- 
wegian nitrate was required to make the yields uniform. 

Liming lime-poor peaty soils proiluced markt^l yiehl increases, and the effetd 
of liming was iierceptihle for 10 years. The application <d‘ 250 to 500 cubic 
meters per hectare (132 to 2(i5 cu. yds. per acre) of sand, gravel, or clay on peat 
or moor soils proved efficient in increasing the yields and making them more 
uniform. 

Characteristics of the roots of meadow and pasture plants I trails, title], 
1). SchrOdeb {Landw, JaJirh., 64 (1926), No, /, pp. 41-64, figs. 24). — The dis- 
tinctive characteristics of the roots of 24 grasses and other meadow and pas- 
ture plants are .set forth in a determinative key, supplemented by illustrations 
of enlargements (200:1) of cross sections. 

Work of the Swedish Moor Culture Association, 1880—1025 [trails, 
title], H. OsvAU) (S^renska Mosskulturfor. Tidskr., 40 (1926), No. 4 , pp. 239^ 
287, figs. 9), — In this publication the history of the Association is outlined, the 
various activities are described, and the results of the work are summarized. 

Pernmnent pastures, M, E. McCollam (Washington Col. t^ta. But 2ii 
(1927), pp. 56’, figs. 8).-~ The importance of pasturrs in western Wa.shington, 
pasture land types and current practices, the characteristic.s of iiermanent 
pasture grasses and clovers, seeding mixtures, and recommended cultural and 
management practices are described, with a report of pasture exiwriments at 
the Western Washington Station. 

In 4 years’ tests, a mixed sod originally in good condition and subjected to 
grazing, wa.s successfully maintained by alternate grazing, close grazing, and 
heavy stocking. Further treatment, including manure and superphosphate 
top-dressing, scarifying, and reseeding, produced marked improvement in the 
grass yield, this being the most promising Improvement method tested. Scarify- 
ing with a .spike-tooth harrow successfully controlled moss, whlh" a lime top- 
dressing did not. Noteworthy behavior of the flora on the various plats 
Included the equalization of the percentage of the several grasses under the 
manure and superphosphate treatment as well as an increase in whit© clover, 
a heavy increase of white clover under the 8ur>erpbosphate with and without 
lime, no diminution of velvet grass under close grazing, maintenance of Italian 
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ryegrass on the reseeded plats and disappearance on those not reseeded, and a 
remarkable increase in hop clover on the untreated pasture. 

Eifect of growing legumes upon suceet^diug crops, F. LdiiNis (Soil 
22 (1926)^ No* 5, pp. 355-389^ fly. i). — Field, greenhouse, and laboratory experi- 
ments conducted by the Bureau of Plant Industry, U. S. D. A., dealt with the 
effects of legumes upon succeeding crops, involving a number of crop rotations. 

" The results are said to have shown conclusively that the beneficial after 
effect exerted by legumes harvested for hay is due to a considerable extent to 
favorable changes in the microflora of the soil. These changes are still marked 
and even increase a few weeks after the surface growth of the legumes has 
been removed, but several months later, and especially after the* soil has dried 
out thoroughly, this beneficial effect upon the succtK^liiig crop no longer seems 
to be noticeable. The increases in the succee<ling crops caused by this after 
effect of harvested legumes often evceed those caused )>y legumes used as green 
manures, and the author holds it probable that in field tests the crop increases 
ascribed to green manuring are in fact more fretjuently due to the special after 
effect of the growing legumes. 

Fallow for small grains, K. S, Towlk (Wyoming iS7a. UuL 130 (1927), 
pp. fly^- — 1“ experiments at the Sheridan Field Station (E. S. K., 

52, p. 527) In cooperation with the U. S. Department of AgricuUure during the 
period 1918-3920, inclusive, winter wheat yielded nearly twice as much on 
fallow as after winter \\heat, 40 jier cent more than when seeded on oats 
stubble, and 37 tier cent more than on disked corn ground. While higlier yields 
of spring wheat and oats were made on fallow than on land cropped the year 
before, the gain by the fallow was smaller than with winter wheat. Fair 
yields were made on fallow in years when the crop after small grain or corn 
was i>oor or practically failed. Barley averaged nearly as mu(‘h on corn 
ground as on fallow. The increase in winter wheat yield due to fallow^ appeared 
eijoiigii to pay for the fallow, exc(*pt possibly where the crop may follow^ corn, 
whereas tlie increase with spring grain did not seem economical. Part of the 
small grain acreage should be grown on falknv to insure a crop in dry years 
and to aiil in w'eed control. 

Fxperiiiieiits with grain (’rops, K. SumiVIeuby and K. A. Lons (Quebec Dept. 
Ayr, Hul. 90 (1925), pp. Jo, flgs. 3). — 7 lie re.sulls of varietal trials witli liariey, 
oats, and wheat, and seeding trials with barley, oats, wheat, and field peas 
carried on at Macdonald College wdthin the iieriod 1900-1921 are summarized. 

The after-ripening of cereals Itrans. title], Z. Piktrus/czynski (Jiovz. 
Nmik Holniez. i Lc^nych, 15 (1920), No. 1, pp. 206-235; (ter. aba., pp. 234, 235 ). — 
Extensive expt^riinents liy the author showed that the ptTiod reciuired by cereal 
grains to attain full maturity and maximum germination energy varied with 
the sp(H‘ies, variety, and race. The after-ripening tn^riod is longest in oats, 
shorter in barley and w’heat, and shortest in rye, and shorter in winter cereals 
thau in spring grains. The i)€*riod differed among different varieties growui 
under like conditions, l)eliig shorter in the early rather than in late maturing 
varieties. Seasonal conditions in different years produced a variation in the 
lieriod in Uie same variety. In dry years the seed attained its maximum 
germinablllty early, wldle the period was jirolonged in damp years. 

Breeding improved varieties of smooth-awiied barleys, H. K. Hayes 
(Jour. Heredity, 17 (1926), No. 10, pp. 871-^81, figs. 0),— Methods used at the 
Minnesota Experiment Station in breeding desirable economic smooth-awned 
barleys (B. S. R,, 47, p. 228) are descril)ed, with comments on several smooth- 
awned varieties obtained thereby. 

A first series of purified hybrids between smooth-awned sorts and standard 
barleys failed in Minnesota because they were more sasceptihle to the spot 
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blotch disease (Eeln^niho^porium sativum) than standard varieties. Id a 
second series of crosses, wherein the problem of resistance to E, sativum was 
attacked, two or three main pairs or groups of genetic factors were involved, 
and there was linkage between the factors for susceptibility v. resistance with 
the factors for black v. white grain color and smooth v. rough awn. The link- 
age, however, was not absolute, and crossovers made it possible to obtain 
smooth-awned, white-seeded varieties, also resistant to E, sativum, e. g., Velvet, 
Comfort, and Olabron. These barleys appear to equal Manchuria in yielding 
ability, strength of straw, and resistance to attacks of E, sativum. Olabron 
seems more desirable as to strength of si raw than Manchuria (Minnesota 184), 
the currently recommended variety in Minnesota, being adapted therefore for 
rich lands where ordinary varieties of Manchuria lodge badly. 

“ The McNaughton system ” of curing beans, H. K. Pettjobove (Michigan 
Sia. Quart. Bui., 9 (1927), No. S, pp. 113-116, figs. 2). -The McNaughton system, 
essentially consisting of stacking windrowad pulled beans on a straw pad 
around a steel fence post, is outlined. Exi)fe‘rience at the station indicates that 
this method will eliminate most harvest hazards, facilitate curing, reduce losses, 
and i>erinit earlier seeding of fall grains. 

Hard seeds and broken seedlings in red clover (Trlfolium prateuse) . — 
II, Storage problems, A. Nelson (Bot. Soc. Edinh. Tram, and Proc., 29 
(1925-26), pt. 3, pp. 282-290, figs. 5). — As In a previous report (K. S. It., 52, 
p. 831 ) abrasion resulted directly in the prcKluction of broken seedlings propor- 
tional to the intensity of abrasion. Immediately on storage the percentage of 
broken seedlings declined, with concurrent rise in tlie i)ermitage of seeds 
which germinate normally. Further storage resulted in a rapid loss in value 
of the abraded lots, due to a rapid death rate proportional to the degree of 
abrasion. 

Broken seedlings are attributed to testa weakness caus(‘d by abrasion and 
their subsequent disappearance and the following death rate to continued loss 
of embryonic vigor, resulting in a return to a balance of internal pressure to 
seed coat strength. All these llu(‘tuations are proportional to the degree of 
abrasion. Moist storage kills off a class of seed distinct from the abraded seed, 
probably those with a weak or immature embryo. 

“Hard seeds” in Leguminosae, A. Nelson {Nature [Londm], 118 
(1926), No. 2979, pp. 804, 805). — Working with sweet peas and other legumes, 
the author found good evidence for the belief that hardiKJss does not lie in the 
seed coat itself but is the result of a varnish-like deiK>.sition on the seed surface 
produced within and by the pod. It is suggested that the watery fluid found 
bathing the seeds, when fully concentrated, deposits the varnish, which on 
drying becomes insoluble in water and forms an imptirmeable film. Treatment 
with dilute sulfuric acid, even for a short i)eriod, eauses hard seeds to behave 
normally, whereas x)roloiiged digestion with concentrated caustic xmtash has 
no effect. Hard seed occur in i)racticaUy every sample and are considerably 
affected by the weather previous to harvest. “ Further, the best rir>ened seeds 
always contain most hard seeds.” 

Moisture content of corn in relation to relative humidity and tempera- 
ture of the atmosphere, H W. Albekts (Jour. Amer. Eoc. Agron,, 
(1926), No. 11, pp, 1029-1084, fig. 1). — The moisture content of shelled Eeid 
Yellow Dent com was observed at constant temperatures of about 0, 10, 20, 
and 30** C. at relative humidities ranging from 0 to 100 per cent at the Univer- 
sity of Illinois. 

The moisture in the corn was found to be practically independent of temi>era- 
ture and to vary only with relative humidity, except when the latter was ex- 
tremely low or extremely high (below 30 per cent and above 90 per cent). 
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When the relative humidity was about 100 per cent, the moisture content of the 
corn was greatest at the highest temperature, and when the relative humidity 
approached 0 per cent the moisture content was greatest at the lowest tem- 
perature. Since a rise in temperature increases the moisture-absorbing capacity 
of the air, application of artificial heat, together with ventilation, is deemed 
advisable on cold winter days to maintain a low moisture content in corn in 
seed-corn storage houses. 

Removal of plant food in thinning corn, J. Davidson {Jour. Amer. 8oc. 
Agron., JH ISfo. Ji, pp. 9(>B~966). — Analysis of Boone County White com 

seedlings removed during tlunnings to 8 i)er bill at 18 days after planting and 
to 2 a week later show(H] that the seedlings pulled out took away considerable 
qiiaiitilies of nitrogen and potassium from the .hills but left behind small quan- 
of tiie pliohpboru'^ originally conlaiiied in llie seed. About twice as much 
potassium ami nitrogen was ahs^u’bed between tlje first ami second thinnings by 
the corn seedlings as between planting and the first thinning. The young corn 
seedlings contained appreciable quantities of nitrates and ammonium salts. 

Application of sodium nitrate and ammonium sulfate consi.stently increased 
the absorption of nitrogen, potassium, and phosphorus by the seedlings during 
tlie i^eriod between planting and the first thinning, but this effect became less 
pronounced at the lime of the second thinning. Prompt thinning, avoiding over- 
l>Ianling, and the use of good seed may conserve the nutrients immediately 
available to seedlings remaining after thinning. 

Results of fertilizer experiments witli cotton on Alabama soils, J. T. 
Williamson (Jotir. Amer. 8ov. Agroa., IS (1926) No. 11, pp. 1050, 1051). — The 
average of numerous exi)erimerit.s l»y the Alabama Experiment Station showed 
that a complete fertilizer gives l>est results on cotton on nearly all Alabama 
^oils. Recent t(‘st^' on rate and ratio of aiqdying fertilizer to cotton made on 
Norfolk, Orangeburg, Dekalb, and Decatur soils showed that the proi>er rates 
lor combining materials for cotton is sodium nitrate IbO lbs., acid jdiosphato 
200 lbs , and pcdassium chloride 25 lb‘-\ Combined in the ubo\^ ratio the aver- 
age lu'oiit irom (he us(’ of 050 lbs. per acre surpassed that from rates of 325 
and 075 lbs. 

A butunicul study of tlie tiax plant. — V, The eft’ects of artificial ferti- 
lisers on the external and internal characters of the flax plant, A. G. Davin 
iLmen Indus. Research Assoc., Research Inst. Mim 21 [1925], pp. 15, fig. 1 ). — 
Observations on the effect of suiwphosphate, ummoniiim sulfate, and potassium 
chloride on flax (R S. R., 53, p. 522) grown in plats subjected to statistical 
iniiil.v (•- showt vl that potassium iiol used in excess may cause an increase In 
length and superphosifiiate an increase in the percentage of fiber. A com- 
bined dressing of 5 cwt. i>er acre of superphosphate and 2 cwt. of potassium 
chloride is indicated for tallness, high fiber percentage, and early maturity. 
The use of ammonium sulfate, except on soils known to be deficient in nitrogen, 
did not .seem advantageous, as it produces thick succulent stems which are 
easily lodged while the quantity of fiber reuvains the same. 

Investigations on the fruiting habits of the horse bean (Vicia faba 
major) [trans. title], J. GoLii^sKA (Rocj:. Nauk. Rolnivz. % Lehvych, 15 (1926), 
No. 3, pp. 528-553, figs. 4; Eng. abs.. pp. 551-555). -—Studies on plants of Windsor 
and Mazttgan horse beaus, variously pruned to 1 and 2 pods per leaf axil, topped, 
or with the flowers stripped from the lower half of the stalks, demonstrated 
the existence of a close relation between the vegetative and reproductive stages. 
Removal of pods seemed to prolong the growing season, increase the leaf sur- 
face, and promote bushinesa of the plant. The degree of bushiness did not 
appear to affect the size of the seed or the height of the plant. Quality of seed 
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does not depend on the place of fruit setting or on the percentage of pods 
gathered. The size of seed was smaller in topped plants and in plants with 
the lower half stripped than In normal plants. Correlations regarding 100-seed 
weight were generally low, whereas those between size of seed and height of 
plant and grain yield were relatively high. The plants with single i)Ods on 
each leaf axil bore the largest pods and seeds. 

Influence of spacing on the yield and individual variability of potatoes 
[trans. title], Z. IluEitENBAUKB {Rocz. Nank Rolnicz, i LeJnych, 15 (1926) ^ No, 
2, pp, S39-370; (ler. abs., pp. 368-370 ), — The investigations reported on were 
concerned with effects of spacings (>f 30 by 30 cm., 42.5 by 42,5, and 60 by 00 (an. 
on the yields, number and weight (if tiiliers, stareli yields, and starc4i content of 
the Silesia and Jubel potato varieti('s. Several c(n*relalioius are iiullcated. 

[Descriptions of potato vari(‘tles cultivated in Poland] J. (Jolii^ska 
(Rocz, Nauk Rolniez. i LeAnych, IJf (1925), No. 1, pp. 57 It 1, 17 : Fr. aha., pp. 

77, 78). — Forty-five potato varieties eullivated In I’oland are desfadhed, impor- 
tant flower, germ, stalk, and tuber characters being arranged in (Hanparative 
tables. 

Seed potato certiflcation in Pennsylvania, W. A. McCunitiN, H. F. Hakt- 
MAN, and K. W. Laubk (Venn. Dept, Ayr. Bui. /f20 (1920), pp. /{5, fiys. 16),— 
This bulletin briefly reviews the development and status of seed potatc^ certi- 
fication in llie United States jind Pennsylvania. oullin(‘S insi)ectlon and (‘ertl- 
fication standards, and indicates important fadors in the growing of seed 
potatoes. Prominent varietle.s are described and are cla.ssified on a flower 
color and tuber color basis. A detailed discussion of disc^ase and insect con- 
trol i.s supplemented by a key to the coininon iK)tato dis(*as(‘s Dls(*ases* afft^cting 
seed certiflcation are described and illustrated, and (ontrol nndhod.s are 
outlined. 

Sisal culture in German East Africa, 11. Hindokf (Der ^i^olhau in Deutsrfh 
Ostrafrika, Berlin: Dietrleh Reimet\ 1925, pp. VJJJ-]-t71 fly a. 33).““Tlds book 
relates the devdlopumiit and .status of sisal prodinMion in East Africa, par- 
ticularly in the former German colonies, points out growth conditions and other 
factors in economical production, outline's cultural and field practices, harvest- 
ing, and methods of preparing the fiber, gives an a(*(‘ouiit of bleeding work 
with sisul, and indicates the prospc'cts of the crop. 

A preliminary note on the relation of photosyiithetie' carbohydrate to 
nodule formation on soybeans, L. T. Leonard (Jour. Amer. Boc. Ayron., 
18 (1926), No. 11, pp. 1012-1116). — Preliminary experiments in the Bureau of 
Plant Industry, U. S. D. A., indicated that nodule formation on certain varietHs 
of soy beans is intimately connected with a carbohydrate-forming function of 
the plant to .such extent that nodule formation will be greatly inhibited when 
insufficiency of light, carbon dioxide, or chlorophyll excessively diminishes 
the plant’s capacity to jiroduce the proi>er carbohydrate'. 

A critical study of methods ust^ in varietal tc'sts with sugar be«^t« 
[trans title], F. Kotowskt (Rocz. Nauk Rolnicz. i Jjcsnych, 13 ( 1925), No. 3, pp, 
509^-537; Eny. aha,, p. 537). — Statistical studies on 38 strains of sugar beets 
showed the existence of systematic errors. The variation observed emphasIztHi 
the Gaussian law In about three-fourtlns of the strains. The use of control plats 
restricted the limits of variation In each strain. Reducing the replications from 
16 to as low as 8 did not alter the reliability of the results. 

Fitting and fertilizing soil for sugar beets, J. I). Romaine ( MkMgan Eta, 
Quart. Bui., 9 (1927), No. 3, pp. 103-105), — Soil preparation and fertilizer 
practices are outlined for sugar beets. Application of 300 to 400 lbs. of com* 
mercial fertilizer per acre has generally given the highest profits. With mod* 
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erate quantities, 300 lbs. or lejAs, application in tbe row by the lertiUsser attach' 
ment on the beet seeder has given satisfactory results, whereas broadcasting 
has been better for heavier applications. 

Production test of commercial sugar beet seed, J. G. Lill (Michigan Sfa 
Quart, Bui,, 9 (/.9^7), 3, pp, lJO-113). — The stand, acre beet and sugar 

yields, sugar content and purity, and relative behavior of beets grown from each 
of 44 brands of commercial beet seeds in 1926 are tabulated. 

Tucunidn seedling canes [trans. title 1, W. K. Cross (Rev. Indun, y Agr. Tucu- 
man, 11 (1029), No. 1-2, pp, o~31). — Agronomic studies and auaJysos on 
sugar cane sc^edllngs (E. .S. U., 51, p. 640) produced in TucumA.ri are reported 
on for the crop years 1923 *24 and 1924-25. 

Sugarcane varieties of Bombay Presidency, India, ,f. B. Knigfit (Bombay 
J)cpt, Agr. Bui. 122 (IW), pp, 23, figs. 5 ). — Fifteen \arieties of sugar cane are 
described and grou]>ed in a determinative key. 

Exotic sugarcane varieties in the Bombay D(^ccan, P. C. Patu. and V. G. 
P\TAVAKi)iiAN (Bombay Dept. Agr. Bvl. 125 (1925), pp. ph. 1). — Promising 
lilt rod u<*ed sugar cane varieties are desmbes.!, wdth data on yields and analyses. 

The blooming of the sunflower [trans. title], O. N. Arnoi/dova (Arnol- 
dowa) (Zhur. Opiftn. Agron. J ugo-Vostoka (Jour. Expf. Landio. Sudost. Eur.- 
Ji^uS'datids) , 3 {192(}), No. I, pp. 131-1)3; Eng. ahn., p. V{3), — Investigations on 
fbe blooming of sunfiowers under field conditions at the Saratov, U. S. S. R., 
Experiment Station dmnoiist rated that simflow^er pollen is capable of function- 
ing for extended periods. With iiollen preserved for from 11 to 12 months at 
room terniH'rature from 18 to 2t i)er cent of fertilization was obtained, wdth 
pollen from 4 to 33 days old 26.2 to 80,4 per cent, and with pollen from 1 to 3 
dnys old 72 to 97 per caait. The stigmas were observed to maintain receptivity 
lip to about IG days. This fuiudionality of the pollen and stigmas is claimed 
to permit the hyliridizntion of forms differing widely in their blooming periods. 

Seasonal eluuiges Ju the composition of winter wlieat )>lants in relation 
to frost resistance, U. Nkwton and W. II. P>kown (Jour. Agr. [England], 16 
(192(1), No. 4, pp’ 522-53H, figs. 3 ). — Further studies (K. S. R., 52, p. 835) were 
made at tlu* lini\ersity of Alberta of the changes oecciirring during fall and 
^^int(‘r in wunter wheat plants of varieties widely different in winter hardiness. 

The reduction in moisture content, which takes place to a greater degree in 
hardy varieties, seemed to hi' a most important change ni the quantitative n*la- 
tions of tlie plant constituents. The resulting concent rat i('n of colloids and 
sugars in llu' ec‘H fluids increases the resistance to freezing. Proteins were 
found to constitute the hulk <jf the cell colloids, about 90 pev cent of the total 
protein of (he iilants Ixdrig contaimsl in (he fluids Pentosans are restricted 
almost wholly to the slruelural parts <»f the plant, although pentose sugars are 
present in small concentration in the fluids, and the ash oocurs mainly in the 
fluids. Sugars accumulate in all varieties in (he fall, but in geiU'ral reach aiul 
maintain a higher concent ration in hardy varieties. As the sugar proteetion of 
the proteins against frt>st doiiaturatioii increases with eoiieen (ration, this appar- 
ently gives the hardy varieties an important advantage. Lipoids seem unim- 
IKirtant in the physiology of frost resistance in wheat. AVhile amino nitrogen 
and noiieoaguluble nitrogen increase as the season progresses, no correlation has 
hetm found betwtxsi the apparent degree of protein .splitting and the relative 
hardiness of varieties, 

A better method for winter wheat production, W. T^. Quayle and A. L. 
Nelson (Wyoming ^ta. Bui 151 (1927), pp. iS-SJ), figs. 3).— In experiments on 
the Cheyenne Experiment Farm in cooperation with the U. S. Department of 
Agriculture winter wheat (1923-1926) seeded with the common drill averaged 
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8.S bu, per acre on early plowed fallow and 1S.5 bu, on late plowed fallow ; that 
sown with the furrow drill averaged 18,4 and 18.7 bu„ respectively. Winter 
wheat (1924-1926) on fallow cultivated with the duck foot cultivator averaged 
25.9 bu., on plowed fallow 19.2, and on duck footed oats stubble 12.2 bii. The 
furrow drill helps avoid winterkilling, insures better germination, and leaves 
the land in better condition to retain rain and snow and to protect against 
winds, drying, and soil blowing. Use of the duck foot cultivator minimizes 
drying, excess run-off, and soil shifting, distributes better and saves man and 
horse labor, and Is more effective in controlling weed growth. 

Wheat-breeding investigations at tlie Plant Breeding Institute, Cam- 
bridge, R. H, Bitten and P. L. Bngledow {[Gt. Brit.] Min. Agr. and Fisherie$, 
Research Monog. ^ (1926), pp. Hi, pis. 21 figs. 7).— With a view of explaining 
the bearing of research on practical agriculture, this monograph reviews the 
wheat-growing problem and di.scusses heredity and its complications, general 
breeding methods, and the means and results of breeding wheat for stiffness 
of straw, disease resistance, and for yield and quality of grain. 

Correlations and yields in bread wheats, H. B. Spr.\gtte (Jour. Amer. Bor 
Agron.y 18 (1926). No. 11. pp. 911-996). — Intensive studies were made at tlie 
New Jersey Experiment Stations on imi)ortant agronomic characters of Red 
Rock and Kanred wheats grown at New Brunswick, N. J., i?i 1924 and 1925, 
and also on Kanred from the 1925 crop at Lincoln and North Platte, Nebr., 
and on Nebraska No. 00 (Turkey) grown under various coiidltlons at the 
Nebraska Experiment Stati(»ri in 1921 and 1922. The crops were grown in 
drilled rows with normal seeding rates, and a unit of area (*oinprising 1-ft. 
sections of drill row was used as a basis of comparison Thirty-six units of 
area furnished the data for each variety at each station, except that 10 1-ft. 
units were taken from each of the several treatments accorded Nebraska No. 
GO, A physiological explanation of the various correlations is given, and 
their application to breeding and selection work is siiggestefi. 

Correlations between averages of the characters per culm or Hjiike per unit 
of area gave approximately the same coefficients as those obtained by using 
individual oulm or spike characters as the basis of (‘omparis(*ii. Yields per 
acre and the means of the culm and spike characters varied widely with the 
climatic conditions and the variety. 

The more favorable conditions for growth resulted in more tillers per unit 
of area or in an iiicrea.se in the size of the individual tillers without greatly 
influencing the correlations existing betw’^een tiller characters. Correlations 
between the tiller characters measured, except those involving culm length 
or weight per kernel, were fairly stable, regardless of the variety or where 
it was grown. Correlations between culm length ami other tiller characters, 
except straw yield per culm, fluctuated widely, but without definite relation 
to climatic data available for the crops used. Average weight per kernel was 
found highly correlated with straw yield per culm only when climatic con- 
ditions favored normal ripening. 

[Factors influencing the quality of Kansas wheat] (Kansas 8ta. Bien. Rpt 
1925-26^ pp. 51-51). — Analyses and milling and baking tests on wheat from fer- 
tility and rotation plats (E. S. R., 52, p. 439 ; 56, p. 39) showed that in general 
applications of nitrogenous fertilizers, except in the form of barnyard manure 
or cowpeas plowed under for green manure, slightly increased the protein 
content of wheat. The most phosphorus was obtained from plats fertilized 
with acid phosphate. The phosphorus content of the flour bore no relation 
to that of the grain, since the bran whl(‘h is removed in milling contains 
about eleven times more phosphorus than the endosperm. The ash In wheat 
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and the acidity of wheat and flour did not vary with the different fertilizer 
and rotation treatments. 

Tests of the 1924 crop samples failed to show superiority for the new 
varieties. Poor results were had with Blackhull, Nebraska No. 28, and a 
Turkey selection, which all appeared to have weak gluten, while for other 
sorts a strong gluten was indicated. Varieties grown at Fort Hays averaged 
from 4 to 5 per cent more protein than tliose grown at the station, but this 
was not reflected in correspondingly better baking qualities. Comparable 
results on samples of Kanrad, Turkey, Blackhull, and Fulcaster revealed the 
protein contents to be higher in 1925 than in 1924, but not as high as in 1923. 
Marked varietal differences were not seen in 1924, while in 1925 Blackhull was 
distinctly the poorest, giving a smaller volume and poorer texture for all 
ranges of protein, suggesting that this variety has gluten of weaker quality 
than the c»thers observed. The general averages as well as the range in 
protein content for 749 samples representing 20 varieties of Kansas-grown 
wheat were greater In 1924 than in 1925. The protein range in any one 
variety so exceeds the differences In jwotein between varieties that protein 
content did not seem to be a varietal characteristic. 

Studies on farm-stored wheat Indicated that there is little danger of heating 
and damage to combine wheat if fully ripened when cut and if not wet by rain. 
Excess moisture due to immaturity of grain appears to be a more serious 
and frequemt cause of damage by heating than moisture from rain or dew. 
Unsatisfactory baking results were had when over 5 per cent of bin-burned 
wheat was mixed with sound wheat. 

[Weed control in Iowa] (lotva 8ta. Rpt. 1926, pp. 29, SO, SS). — An investiga- 
tion of the comi)etition between weeds and bluegrass showed that bluegrass 
pastures lost 50 per cent of their forage value because of the presence of small 
ragweed, which is destructive during August and September. It is easily 
destroyed by iron sulfate at the rate of 100 lbs. to a barrel of water applied 
best during July. Sow thistle has been found in eight or ten different localities 
in the State. Chemical studies uixm the underground ix>rtions of Canada 
thistle, made wllli a view toward eradication, demonstrated that the least 
([iiantities of stored food material occurred just before tlie flowers bloomed and 
the most in December. Roots absorbed mineral elements from the soil even 
when it was frozen solid. 

Weeds of ponds, water-courses, and undrained lands, J. Percival and 
11. C. Long (Jour. Hath and West and South. Counties Soc., 5. scr., 20 {1925-26}^ 
pp, 31-5S, pis. 4. 10). — Some of the more important weeds of undrained 

land, ditches, ponds, and streams are briefly described, with outlines of methods 
of control by means of wood cutters and other devices, swans, and chemicals. 

HOBTICULTUEE 

Report of the horticulturist, K. P. Sandsten (Colorado 8ta. Rpt. 1926, pp. 
SS, Si, S5-37). — Like that of the preceding year (E. S, R., 55, p, 285), this report 
includes brief summaries of progress. The production of first generation hybrid 
tomato seed as a commercial proposition failed to meet with the expected suc- 
cess, the increases in yield being insufficient to offset the increases in the cost 
of production. Plant selection gave better results. In soil studies in an 
orchard at Austin the growing of cover crops greatly improved the quality of 
the fruit. Denia and Valencia onions yielded at the rates of over 1,000 and 
1,200 bu. per acre, respectively. Fertilizer studies with lettuce and tomatoes 
showed the superior value of animal to chemical manures. 

47951~-27- 



832 


EXPEBIMKISTT BTATtOT^ HECOBB 


[Vol U 


[Hai>ticiiltiii*a! invest! gatiOBs at the Flerlda Statlen] {FlorUla Sta. Bpt. 
19B$, pp. SO, SI, 51-56, 59-6i, figs, 5)*— Tomato fertilizer studies, conducted by 
E. W. Ruprecht in Dade County, in cooperation with the U. 8. D. A. Bureau of 
Plant Industry, emphasized the value of manganese, both in promoting growth 
and yields. The long-continued studies (E. S. R., 55, p. 832) at Lake Alfred 
of various sources of phosphoric acid for citrus fruits were concluded, due to 
the sale of the grove. Quantitative studies with i^otash at Lake Alfred failed 
to show any obvious external or internal difference in either oranges or grape- 
fruit that could be attributed to potash. Chemical analysis indicated that 
fruits on high potash plats took up more potash but had a lower sugar content 
than those on the low potash plats. Qualitative tests with iiotash at Lake 
Alfred and at Vero Beach failed to show any marke<l differences due to the 
form used. Pecan fertility studies carried on in cooperation with the Bureau 
of Plant Industry showed that fertilizers, especially aininouia and iKdassium, 
have increased growth and productivity. Potassium apparently hud greater 
influence on pecans in sandy soil than in heavier tyiK's. 

Root stock studies conducted by H. Mowry suggested that the Rusk and 
Morton citranges and the citrangeciuat, all of wbudi may be grown from seeds 
or cuttings, may have value in Satsuma orange propagation. In strawberry 
tests the Missionary proved the outstanding variety. Of various forms of 
Kubus observed, the Florida Marvel, McDonald, Dallas, and aii unknown 
Californian variety proved most sati'^factory. Notes are ineliided on various 
other tests, including extensive grape variety plantings. 

As reported by G. H. Blackmon, the greatest growth in iKK'aii nuts <»f several 
important varieties occurred in the period from June 21 to Aiignsl 4, inclusive. 
On account of an even rainfall the growth curves were smooth and regular. 

[Horticultural investigations at the low a Station J {loioa Ft a. Rpt. 1020, 
pp. 32, 3S, Si, 87, 47, 43 ). — In comimuition of work discussed in the pre 

ceding report (E. 8. R., 55, p. 535) it was found that weather (‘oiiditioiis during 
the growing season may affect the reliability of the dye ai)sorptioii tt‘sl as n 
means of determining hardiness in apples. A dry summer followed by a rainy 
autumn stimulated a late growth. As a result, all varieties behaved practically 
in the same manner in respect to the absorption of dye. 8uidie.s upon the germi- 
nation of apple seeds are briefly reviewed (E. 8. R., 50, iv. 535). 

Studies of the economic possibilities of the common milkweed showed that a 
very good quality of paper may be made from the stem and leaf tissue, and 
that the seeds are relatively rich in oil and protein and may have value for 
stock feeding. Fiber suitable for upholstering was obtained, and rubber in 
small amounts was extracted from the latex. 

Observations upon the chemical changes taking place during the ripening of 
apples showed but little correlation between chemical (*oiuposition and keeping 
quality in cold storage. The ripening process, both on the tree and in storage, 
was associated wdth loss of moisture, acid, insoluble sugar, and starch and an 
increase in iK'ctin and soluble sugars. A comparison of high calcium and high 
magnesium limes as ingredients for Bordeaux mixture showed that a satisfac- 
tory reaction results from using large quantities of high magnesium lime but 
that the amount of sediment is greatly increased. Certain of the standard apple 
stocks were killed back to the ground in October, 1925. Of those which survived 
and are being propagated, some were found to root fret?ly from cuttings. 
Varieties w^hich showed rotigh excrescences on the limbs and trunk were always 
easy to root. An anatomical study of these knots showed that the tissue 
strands traced back to a point of origin in the medidlary rays of 1-year wood. 
Home of the more promising station seedlings are being propagated In large 
numbers. 
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Orchard management studies indicate that pruning accompanied by the appli- 
cation of quickly available nitrogen fertilizers is the best means of regulating 
growth and fruitfulness in the apple and in a partial way at least prevents 
biennial fruiting. Moderate pruning distributed over the head of the tree gave 
better results than severe pruning. Three to 5 lbs. of nitrate of soda applied 
2 or 3 weeks prior to blossoming proved a satisfactory treatment for Wealthy 
trees. 

Sweet corn studies have resulted in the development of home-grown strains 
superior in vigor and production to those purchased. Irrigation greatly in- 
creased the yield of vegetables during the dry summer of 11)25. Many 
ornamental plants, Including white pine, arbf)r vitae, Salw hahiflonica, Rosa 
rtif/osa^ and weigcda, suffered severe winter injury in 1025-26. Douglas fir was 
found to have vidue as a plant material for shelter belts. Many varieties of 
walnuts, pe(*nns, and hickories were collected with a view to determining their 
value as fm)d and timber. 

I Horticiiltura) investigations at the Kansas Station] {Kansas Hta. Bicn, 
Rpt, 19^5- 26, pp, 68-61 6M).— The usual report (10. S. Tl , 52, p. 440). 

Both litne sulfur and Bordeaux mixture were effective in the control of leaf 
sixit in the cherry. In the case of sour-cherry trees, some sprayed with lime 
sulfur and some with Ihu’deaux mixture, a larger number of fruits were 
re(*orded iK‘r pound on the Bordc'aux-treated Early lUdimond and Montmo- 
rency and a considerable less number on the Bordeaux-treated English Morello. 
M('a^iiremcnts of tlie letigth of new growth put forth by cherry branches 
ff>llowing the removal of the terminal bud showed greater development hotii 
ill the distal shoots and the laterals ujion the pruned branches. Disbudding 
experiments with .>oung apple trees showed no significant effect in the first 
s(‘ason from the removal of various numbers of buds. Trees disbudded near 
the bas(' made l(*'^s diameter gain but the greatest total tvNig growth. 

8oil managi'incnt studies with the apple indicated that manure alone was 
more effective than ninmire pins phosphorus. Bather ineonelusive results were 
obtained with straw niiileh on Delicious trees. In one instance the control plat 
onlyielded (hk' (»f the straw plats. Measurements of growth showed about 40 
days of rapid twig extension, while in cerntrast trunk cireumfc'rmice gain was 
fairly constant throiigbout tin* entire growing period, April to September. 

Pruning frozen shoots (»f Niagara and Moore Early grapes had no beneficial 
effect as compared with no treatment. Of different systems of training studied, 
the Kniflln and Munson proved best, respectively, for ('oneord and Worden, 
with the fan system poorest in all cases. Of fon'st trees tested for adaptability 
^0 Kansas conditions, Finns pontUrosa provt'd superior to the Au'^^trian and 
Scotch i)im's. Bed cedar is «*onsldered valuable for upland sections. Pecans 
grown in a fertile soil near (Wfc'yvilh* reached a ivroduc1i\e age at B years. 

V^'-getable plants, Vii-morin-Anorieux & Co. {Fes Plantes Fotagrres, Paris: 
V ilmorin- Andrus X it Vo., 1926, ed., pp. A'X-f-fi/2, figs. 962). — This, the fourth 
French edition of a woll-kiiow’ii work, contains descriptive and cultural mate- 
rial on practically all known varieties of vegetables. 

Principles to be considered in planning experiments with fertilizers for 
asparagus, V. A. Tiedjkns {Jour. Amer. Soc. Agro?i., 18 (1926), Ko. 6, pp. 521- 
525).— Pointing out that the spring spears of asparagus are necessarily formed 
largely from reserves stored in the previous growing season, the author sug- 
gests the advisability of applying quickly available nitrogen fertilizers after 
cutting has ceased rather than In the early spring. 

[Natural crossing in the tomato], S. V. Anan’eva (Ananieva) (Zhur. 
Opptfk Apron. fugo-Vostoka {Jour. Bwpt. Lnndw. Siidosf. Eur.-Russlands, 8 
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U9B6)t No, I, pp, ftps, 6; Eng, abs., p. 96). — Observations at the Saratov 

Agricultural Experiment Station upon the progeny of tomatoes which had 
been grown in close proximity to one another showed a considerable amount 
of segregation, indicating a large amount of natural crossing. An examination 
of the flowers of the tomatoes show’ed that the structure and habit of blossom' 
Ing favored cross-pollination. 

The importance of phosphorus in the production of seed and non-seed 
portions of a tomato fruit, J. H. MacGillivbay (Amer. Soc. Hort, Sd. Proc.^ 

(1926) f pp. 374-379). — Determinations at the University of Wisconsin of the 
phosphorus content of the seed and surrounding pulp and of the pulp of the 
outer and Intra carpel walls of tomato fruits gathered at various stages of 
development from plants grown in media differing sharply in phosphorus con- 
tent showed more total phosphorus in the nonseed portion than in the seed 
portion, irresiiectlve of the stage of maturity or of the phosphorus nutrient 
treatment. The iJcrcentage of phosphorus was, on the other hand, always 
greater in the seed portion and higher in young than in ripe fruits. The larger 
Quantity of ijho.sphorus in the nouseed portion of tomatoes is deemed by the 
author satisfactory evidence that phosphorus is a.s important in the production 
of the fleshy part of the fruit as of the seeds. 

Tomato culture in Utah, A. L. Wilson (Utah Sia. Cirr. 63 (1927)^ pp. 36, 
figs. 2).— This circular, presenting general information upon tomato growing in 
Utah, discusses in detail the growing of plants, culture, improvement hy plant 
selection, control of pests, etc. 

The fruit garden, A. .J. Macskif (Lofidon: Thornton Bui ter worth, i926, pp. 
222, pis. 12. pgs. 20). — This text, illustrated in part in c<i]oi\ contains general 
information primarily of use to the English home fruit grower. 

Orchard irrigation, S. Fobtiek (U. S. Dept. Agr., Farmers' Bui 1518 (1927), 
pp. figs. 3J). — This publication, a revisiim of and superseding Farmers’ 

Bulletin 882 (E. S. R., 38, p. 242), contains information on the selection of loca- 
tions, clearing and grading land, contour method of planting trees, cost and 
measurement of water, irrigation layouts for orchards, methods of irrigating, 
water reQuirements, and winter irrigation of orchards, etc. 

Vegetative plant propagation with special reference to cuttings, P. W. 
Zimmerman (Amcr. Soc. Hort, Sci. Proc., 22 (1926), pp. 223-228).— A report 
upon investigations conciucted at the Boyce Thompson Institute upon certain 
environmental factors concerned in the rooting of hardwood cuttings. That 
aeration is not as important as generally accepted was indicated in gw)d 
rooting along the entire length of Lonicera sp., Philadelphus sp., and Salix 
cuttings planted 2 ft. deep, with a tendency for the strongest roots to appear 
at the basal end. Of several gaseous atmospheres tested, the best growth was 
obtained in one composed of from 15 to 33% por cent of oxygen and from 85 
to 66% per cent of nitrogen. No rooting occurred where from 90 to 100 per 
cent of oxygen^ was present. For Ilex, Delaware grapes, and some species of 
Viburnum, peat moss proved a better rooting medium than sand. In certain 
plants the age of the cutting wood determined success in rooting. For example, 
cuttings of Primus tomentosa rooted well if taken in late May and poorly in 
the autumn. Certain conifers showed similar peculiarities. Under nonwilting 
conditions, the larger the leaf area on green wood cuttings the quicker the 
rooting. Cuttings possessing rooting ability apparently had an optimum 
rooting temperature. Callus formation was not indicative of rooting ability, as 
apple, cherry, and blue plum, very difficult rooting forms, callus abundantly* 
The regularity with which adventitious roots appear about nodes is deemed an 
indication of the importance of food storage or specialized cell structure at these 
points. 
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The propagation of own rooted apple stocks, T. J. Manet {Amer, Soc. 
Eort. Sci. Proc.f 22 {1925), pp. 211-211 ). — In studies at the Iowa Experiment 
Station with several apple varieties, including McIntosh, Northern Spy, 
Fameuse, and Malinda, apple grafts with the stock in sand and the scion in 
heavier composted soil developed strong scion roots. Scion rooting was induced 
in Patten grafts by wrapping the union tightly with Bordeaux-treated string, 
which caused an accumulation of starch above the union. Copper wire had a 
similar effect in Virginia crab. Hibernal, Dudley, and other varieties of free 
rooting proclivity. Mound layering gave excellent results with Dudley, Virginia, 
Hibernal, and Northern Spy, fair results with Wolf River, McIntosh, and 
Whitney, and negative results with Malinda, Patten, Toiman, and Oldenburg. 
Bending over and burying 1-year grafts yielded rooted shoots in many varieties. 
Burr-knots were found to contain an abundant supply of stored starch. 
Attempts to transmit burr-knot to free trees by scarification of the bark gave 
negative results. The use of burr-knot wood as scion material was followed 
by ready scion rooting. 

Polarity in the formation of scion roots, W. H. Chandler (Amer, 8oc. 
JInrt. 8ci. Proc., 22 (1025), pp. 218-222, fign. 2 ). — A study at the California Ex- 
p(*riment Station of apple grafts made in the normal manner and with a point 
of union 2.5 and 5 in. above the lower end of the scion showed a tendency in 
(•(U'taiii varieties, such as Northern Spy, Jonathan, McIntosh, and Delicious, to 
develoi) n)Ots (ui tlie so<*n()n of the j^cion below the graft union. At the same 
lime very little tcnidency was noted for root forum tion to take place above the 
union, suggesting that the stock in some way inhibits rooting above. Rooting 
was more successful on 2.5 than on 5- in. stul»s, but in both cases was insufficient 
to be deemed a commercial success. 

Fruit spur composition in relation to fruit bud formation, G. F. Potter 
and li. R. Kkaybill {Amer. Soc. Hort. 8ci. Proc., 22 (1925), pp. 146-150 ). — 
Tlire(‘ conditions, (1) localization of food materials within the spur, (2) 
tlifferentiation in the nature of the nitrogen .supply, and (3) dominance of 
tlie fruit over bud development, are set forth as possible causes for the sharply 
contrast aig blossoin-hud performance at the New Hampshire station of Bald- 
win frnit spurs having essentially the same chemical composition and which, 
according to (he carboh.xlrate nitrogen-ratio concept of Kraus and Kraybill 
(E. S. H, 40, p. 10), might be expected to be iii a similar reproductive condi- 
tion. No significant chflenmces in carbohydrate composition were found which 
could Ik* a.ssociutod with the percentage of fruit-bud formation except in tlie 
content of relatively incTt sul)stancc‘s sucli us starch. 

Is fruiting of the apple an exhaustive process? A. E. Mukneek {Amer. Boc. 
liort. 8ci. Proc , 22 (1925), pp. 196-200 ), — Following earlier studies (E. S. R., 53, 
p. 142) whicli .showed that a tomut<> fruit is able to utilize all the available 
uitrogem supply at the expense of the rest of the plant, Ihe author determined 
the percentage and grams of total nitrogen in the various parts of the apple- 
spur system at different stages of development. An exiiected seasonal decrease 
in the percentage of total nitrogen was noted for all parts of the spur system, 
particularly the fiuit. When measured in grains of total nitrogen, there was 
found a definite movement of nitrogen to the fruit. On July 15, when the 
fruit was half grown, over 80 per cent of the total nitrogen was concentrated 
in the fruits. The greatest nitrogen increase in the leaves occurred early in 
the season, at the time of their rapid growth. Defloration or defruiting in- 
creased the total quantity of nitrogen in the older wood and in the leaves. 
Since defoliated spurs are able to set and develop fruits to a considerable size, 
it is concluded that part of the nutrients are obtained from general reserves 
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In the tree, or at least further back than the spur sifstem. Fruiting is appar- 
ently an exhaustive process, esjjeclally in years of heavy production and Iti 
years of limited nitrogen supply. 

The relation of leaf area to the growth and composition of apples, M. H. 
Hallkr and J. R. Magness (Anier. Soc. Jfort, Proa., 22 (1925), pp, 189- 
19€)» — Studies at Arlington Exi^rinieut Farm, Virginia, upon the growth of 
apples borne on twigs girdled to prevent translocation of carbohydrates indi- 
cate that the volume and weight of growth of the fruit la directly correlated 
with the leaf area upon which the fruits are able to draw carbohydrates. 
Data taken in the 1925 season indicated that approximately 40, 50, and 75 
leaves should be available, respectively, for each (Irimes, Ben Davis, and 
Delicious fruit. Apparently each fruit rc(inires more synthesized food than 
can be manufactured by the foliage of its own spur Apples grown with no 
leaves remained green and made but little gain in siz(‘. Those on unringed 
limbs made somewhat less growth than on ringed limbs, indicating a move- 
numt of carbohydrates away from the apples. Apples grown with abundant 
leaf area were higher in percentage of dry weight, sugars, and acids than those 
grown with less leaf area. 

The first yearns effect of different nitrogen fertilizers on bearing apple 
trees low in vigor, A. L. Schkadeu an<l E, C. Auchter (Amcr. Soc. Hort. Flci. 
Proc., 22 (1925), pp. 150-161). — Studies at the University of Maryland upon the 
comparative value of animoniurn sulfate and nitrate of soda as sources of 
nitrogen for apples indicated that hearing trees suffering from a lack of 
nitrogen respond much more quickly to nitrate of soda, this material appar- 
ently btM'oming available much more rapidly than ammonium sulfate. Obser- 
vations upon changes in foliage (‘olor showed a much more rapid response 
to nitrate of soda than to ammonium sulfate. Measurement of the terminal 
growth, trunk circumference increment, and spur growth for the first season 
following treatment gave d(’flnite eviden(*e of the superior value of nitrates. 
For example, trunk gains for trees receiving 10 lbs. of sodium nitrate, 7.5 lbs. 
of ammonium sulfate, and nothing ^vere 1.54, 1.34, and 0.81 in,, respectively. 
Where fertilizers were applied in the fall the differences in spur growth were 
not so marked as with spring treatments. Analyses of total nitrogen in apple 
spurs showed consistently higher content in spurs of nitrated trees. Nitrate 
applications made three weeks before blooming actually increased the nitrogen 
content of the blossoms plus the new" growth, while corresponding applications 
of ammonium sulfate showed no effect. A fairly close correlation was found 
between the soluble nitrogen content of blossom.s pltts new growth and spur 
growth of that year. A relatively high eontent on June 27 of total nitrogen 
and soluble nitrogen in the new growth spurs of spring .sulfatcd tree's indicates 
at least a partial availability of that material. 

Cross fertilization of the Arkansas (Mammoth Black Twig) apple, E. O. 
Aitchtkr and A. L. Schrader (Amer. JSoc. Hort. Sai. Proc., 22 (1925), pp. 96- 
105). — Failure of the Arkansas apple to set reasonable crops under normal 
environmental conditions was found in studies at the Maryland Experiment 
Station to be due largely to self- and interstcrility. Applies tions of Grimes, 
Stayman Wlnesap, and Arkansas pollen to Arkansas pistils yielded no fruit, 
while Delicious, Jonathan, Hubbardston, Yellow Transparent, and some other 
pollens gave fair results. 

Observations in various commercial Arkansas orchards showed that satis- 
factory fruiting occurs where Delicious and Jonathan are Interplanted, but 
poor fruiting where only Etayman Wlnesap, Grimes, or York Imperial are 
present. Unfortunately, (Srimes has been used as an Interplant In many 



mn 


fOBESTKY 


837 


Arkansas orchards. Since Grimes pollen germinates well in sugar solutions, 
poor sets on Arkansas are considered due to cross incompatibility. Incon- 
sistencies in Arkansas fruiting from season to season indicate that nutrient 
conditions within and without the tree have a bearing on fruit setting in this 
variety. 

Nursery stock identification: IHums, pears, peaches, cherries, W. H. 
IJpsHALL (Ontario Dept. Apr. Bui. St9 iJ926), pp. SJ, fign. HS). — In this contribu- 
tion from the Vineland, Out., Horticultural Experimental Station the author 
discusses, along the lines suggested by Shaw (E. S. R, 47, p. 641), certain 
distinguishing foliage, shoot, and bud characters which have proved useful in 
the identification of young noiibearing trees. Numerous photographic repro- 
ductions of leaves are Included. 

Temperature and respiration of rlpcuilng bananas, A. J. Olnky (Bot. Gaz., 
H2 (1926), No. 4, pp. 4jr)~i2G, pg. 1 ). — Studies conducted at the University of 
(’hicago upon the riiKuiing of bananas arriving in the green condition from the 
West Indies indicated that refrigeration at 58.0® F. or lower not only retarded 
ripcming but also p(?rmaiieiitly prevented the de'velopinent of bright yellow color, 
liigh quality, and aroma, even though the fruits were later transferred to a more 
favorable temi^erature. On the other hand, at 63® bananas ripeiu‘d in 6 days 
to an attractive condition. 

Respiration measurements shouted that the volume of carbon dioxide lib- 
erated and of oxygen absorbed were practically equal, indicating tliat oxidation 
(‘onsists solely of the combustion of carbohydrates. The rate of respiration 
increased rapidly at the beginning of the ripening process and fell off gradu- 
ally. Respiration was much slower at low than at high temix^ratures. The 
amount of heat (0.8 calorie p(‘r kilogram iK?r hour) given off by bananas ripening 
at 68® is deiimed sufficient to cause heating, with a consequential too rapid 
ripening in transit, and emphasizes the urgent need of the \entilation of trans- 
portation chambers. 

Uarnations for every gardeti and greenhouse, M. 0. Ai.t.wood (London: 
Country Life; New York: Charles ^cribneCs i^ons, 1920, pp. Iph. 

6*J1). — A Comprehensive niui well-illu.straled discussion ujjon outdoor and indoor 
culture of the carnation. 

Rhododendrons for everyone, F. K. Ward (London: Card. Chron., Ltd., 
1026, pp. 122, pis. 16), — General information prepared by a famous plant ex- 
plorer is offered ui)on rhododendron species and varieties and their care. 

The flora of South Africa, H. Marloth (Cape Town: Darter Bros d Co.; 
London: Wheldon d Wesley, 191S, voL 1, pp. XVI 11-^264, pis, 65, figs. 109; 1915, 
vol. 4, pp. Xi'20H, pis. 60, figs. 62; 1925, r>ol. 2, seeds. 1, pp. XJIi-1~r20d, pis 
4^, figs. 75; 2, pp. 1V+ 121-272, pis. 5S, figs. 8i^),---This contains carefully pre- 
pared descriptive material and synoptical tables of the geuera of the higher 
plants, and is illustrated in part in color. 

FOEESTEY 

Soil temperature a.s influenced by forest cover, T. T. Li (Yale Unir. flehool 
Forestry Bui IH (1926), pp. 92, pis. 9, figs. 7). — Records taken at four (umtrast- 
ing stations, namely, (1) completely denuded area, (2) grassed, (3) young 
forest, and (4) old forest established In the Yale Demonstration and Research 
Forest near Keene, N. II., showed that the forest and ground covers are very 
Important factors in influencing soil and air temperature, evaiK)ration, 
humidity, etc. 

The complete denudation of the forest and ground cover resulted in a rapid 
cooling or beating of the surface soil. In the denuded area the moisture 



m 


EXPKBIMBSNT WAXlOH BEOOBD 




content in tibe first 9>ln. layer of soli was lilglier tfian in any of tfie 
locations. Braporation, as measured by the Livingston atmometer, was also 
highest there. 

Soil-temperature records taken at 6-, 12-, and 24-in. depths showed fiuctua- 
tions corresponding to but lower in degree than those occurring at the surface. 
At 24 in. the soil temperature was less sensitive to surface conditions than at 
lesser depths. The forest and grass covers significantly lowered the maximum 
and raised tlie minimum surface soil temi^eratures during the hot summer 
months. The forest reduced the maximum, minimum, and mean soil tempera- 
tures at all depths throughout the entire i^eriod July 1 to October 31 except that 
the minimum at 6 in. was raised by the forest in October. The forest exerted a 
greater influence than did grass in lowering soil temperature, and both the 
young and the old forest had practically the same effect. As measured by the 
difference between evaporation of black and wdilte atmometers, sunlight was 
only 14 per cent of the possible total in the old forest and but 0 per cent in the 
young forest. 

Spruce and balsam fir in the Upper Peninsula, W, Martin ( Michigan Sfa. 
Quart. Bui., 9 [1927), No. 3, pp. 99, 100). — Based on re<*ords gathered in a 
logged-over area in northern Michigan, diameter and height tables are presented 
for a 60-year growth of spruce and balsam. At 60 years spruce averaged 9.8 in, 
in diameter and 47.1 ft. in height and balsam 10.6 in. in diameter and 62.5 ft. in 
height. 

The bittemiit hickory, Carya cordiforinis, in northern Minnesota, A. M. 
Johnson [Amer. Jour. Bot., H [1921), No. 1, pp. 4O-OI, pis. S, fig. 1). — A brief 
record of the discovery of fine mature trees of the bitternut hickory fully 200 
miles farther north in Minnesota than had hitherto been reported. 

The palms of British India and Ceylon, E. Blatter [London, New York, 
and Bomhay: Humphrey Milford, Oxford Vniv. Press, 1926, pp. [12]-\‘XXVIlI-\- 
600, figs. [163]). — This comprehensive treatise on palms contains descriptive 
material, notes on habitat, and utilization of species native and introduced in 
India. 

Notes upon Madagascarian woods [trails, title], M. Louvel [Madagascar 
Bui. J^con., 23 [1926), J, No. 1, pp. 116-126, pis. SO). — Descriptions and notes are 
given upon various species of the genus Eugenia occurring commonly in the 
forests of Madagascar and recognized by the natives under the collective name 
Eotra. 

The forests of Japan [trans. title], V. F. OvsfANNiKOv (Ovsiannikoff) 
[M&ni, Univ. Etat Extreme-Orient [Trudy Gosud. DaVnevostooh. Vniv.), 4. ser., 
No. 2 (1926), pp. 63, figs. 9; Fr. ah^., pp. 52, 53). — A survey of the forests of 
Japan showed them to occupy about 63.5 per cent of the entire area. Four 
distinct forest zones occur, namely, (1) subtropical with an avei‘age annual 
temperature of 21* C. (69.6° F.), (2) evergreen zone with a temperature of 
12°, (3) broadleaf deciduous zone with a temperature ranging from 6 to 12°, 
and (4) a coniferous zone with the average temperature* below 0°. The most 
important species are bamboo, evergreen oaks, camphor, bee(*h, Zelkova acu^ 
mifnata, Cryptomeria japonica, Vhamaecyparis ohtusa, Thu jopsis dolahrata, and 
various pines. Forest administration is under governmental control and (Jut- 
ting is mostly upon the continuous yield basis. There are 53 forest schools, 
but 4 of university rank, A list of the component species is addended. 

Forestry in Denmark, A. S. Sabroe, trans. by J. Saxe [Copenhagen: Danish 
Forest 80c., 1926, pp. 64, figs. 8). — ^A small handbook concerning the distribution 
of the forests, legislative matters, rates of growth of Important species, silvi- 
cultural practices, statistics and finances, forest institutions, etc. 
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gtatements of progress of forestry in the Empire (In Imperial Conferenoe, 
1926. Appendices to the Summary of Proceedings. London: Govt.^ 1921, pp. 
339-360 ). — This contribution consists of brief summaries upon the forestry situa- 
tion and forest service activities in the various units of the British Empire. 

DISEASES OP PLANTS 

[Investigations at the Colorado Station on some bacterial diseases of 
plants], W. C. Sackett {Colorado Sta. Rpt. 1926, t)p. 17, 18 ). — Corroborative evi- 
dence has been secured indicating that bacteria are a factor in the recently 
reported wilt and root rot of alfalfa, Aplanohacter insidiosum having been 
isolated from affected stems and roots of alfalfa. 

A bacterial disease of green tomatoes, which manifests itself as a soft, black 
rol of the fruit, is said to have made its appearance in commercial greenhouises 
iij Denver, 

Steam under pressure discharged into soil through i)erforated pipes is said 
to have proved very satisfactory for the sterilization of soils in greenhouses and 
seed beds. 

Field experiments were reported to have shown that planting 2-year-old 
seed greatly reduced the number of bean plants affected with bacteriosis. 

[Plant disease investigations at the Colorado Station] {Colorado Sta. Rpt. 
1926, pp. 18. 19) — Investigations carried on in cooperation with the station bac- 
teriologist are said to have shown that alfalfa plants affected by root rot die 
through a lack (jf water induced by a plugging of the water ducts with a 
pentosan gum, 'Jdns is said to reduce the water supply to one-fourth the 
normal requirement, resulting in a wilting and failure of starch production 
and storage. It is said that such plugging can he produced indei)endent of the 
organism by the use of certain salt solutions, 

dVsts wove report t^I on the control of stinking smut of wheat, in which 2,500 
test plats were xised in a e(»ni])arison of the effe<‘t of eopi)er carbonate with 
lorixialin, copper sulfate, and a number of commercial compounds. Tempera- 
lnr(‘ and growth records gave valuable data on conditions of infection of wheat. 
Tests were also made on treatments for sorghum smut, etc., in which copper 
rarhouale was used successfully. 

S:5praying and dusting experiments for the control of encumber mildew were 
successful in greejihouses near Denver, but field tests for the control of mildew 
on pumpkins showed that while control was effort ed the treatment was too 
exiieiisive 

Keport of plant pathologist, O, F. BuiiOEB {Florida Sta. Rpt. 1926, pp. 68, 
70-80, 81-83).- -Laboratory work by K. W. Loucks showed that when citrus seed 
was planted in soil Inoculated with Bacterium citri the resulting plants were 
not infected. However, young kumquat and grapefruit seedlings inoculated 
soon after sprouting were readily Infected. 

Field and laboratory investigations of scaly bark of citrus were made by 
E. West. It is claimed that this disease can be controlled by pruning in eon- 
junction with good grove management. Attempts were made to isolate the 
causal organisui, and of a considerable number of fungi obtained a Ciado- 
s[>orium was secured that resembled the speedes which is claimed to cause the 
disease. Inoculation experiments, however, gave negative results. 

Continued studies by A. S. tthoads of citrus blight have confirmed the opinion 
that this trouble is due to extremes of soil moisture conditions. 

The temperature and moisture relations of pecan scab were investigated by 
H, B. N^ieu. Spore germination was secured at from 6 to 32® C,, with an 
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optimum temperature of from 20 to 22*. The incubation period In a green- 
house at Madison, Wls., was from 7 to 15 days, while in tlm field at Galnsville, 
Fla., It was from 4 to 21 days. 

studies of coconut diseases by J, E. Seal consisted mainly of isolations of 
the fungus connected with bud rot. Several strains of Phptophthora faJieri 
were Isolated and successfully inoculated into coconut trees. No correlation 
was found between teini>erature and outbreaks of coconut bud rot, but definite 
correlations were established between rainfall and disease occurrence. 

Investigations of truck crop diseases and their control by G. F. Weber 
revealed an unusual freedom from serious infection during the year. Powdery 
mildew of cucumbers was rather destructive, and experiments on its control 
by spraying and dusting were undertaken but without definite results. Angular 
leaf spot of cueumbei*s was satisfactorily controlled by dusting or spraying. 
FxjX!rlinents with various fungicides for the control of seed-borne diseases of 
tomatoes, eggplani, and pepper indicate the value of seed treatment with 
corrosive sublimate J : 1,000 for Jibout 8 minutes. An extensive si>rayiiig and 
dusting experiment for the control of nailbead rust of tomatoes gave negative 
r€‘sults, owing to (lie scarcity of the disease. 

Potato disease experiments by L. O. Gratz included seed treatments, symp- 
toms, and yields of Maine scdected samples diseased with mosiiic, spindle tuber, 
and Verticillium wilt. Corrosive sublimate was compared with various organic 
mercury compounds in tuber treatment experiments with little benefit from any 
of the treatments except Semesan. Spraying and dusting experiments are 
said to have indiciited some superiority in favor of si)raying. Tests of two 
lots of seed tubers, one infected with spindle tuber and the other with Vertieil- 
lium wilt, when grown in comparison with healthy stock showed diminished 
yields, especially with the lot infected with spindle tuber. Experiments with 
copi>er-lime dust for the control of blight were disappointing, as the disease 
was not a factor during the .season. 

An investigation of strawberry diseases in Florida was begun by A, N. 
Brooks. A preliminary report Is given of a yellowing and dying of the plants, 
which is believed to be connected with the application of lime to the soil. 

Plant pathology {Iowa Rpt. 1026, pp. S0-S2 ). — IVst plats were studied 
to determine the effect on the succeeding crop by planting seed infected with 
the dry-rots DipJodia zeae and liaaisporium gallarum. Corn infected with these 
fungi was planted with corn practically free from molds, and the results showed 
that seed practically free from dry-rots gave a better stand, more vigorous 
plants, fewer nubbins, fewer barren stalks, and a higher yield than did infected 
seed. Seed heavily infected with Diplodia dry-rot was improved when treated 
with any of several compounds, but the infected treated seed in no case yielded 
as much as seed practically free from dry-rot, selected by the modified rag- 
dol! test. 

Investigations of aster wilt are said to indicate that the Fusarlum which 
causes aster wilt is different from the species causing cabbage yellows. Tests 
of varieties showed certain ones to have a higher degree of resistance than 
others. 

The Investigations on mosaic disease, conducted to determine the specific 
nature of the virus from certain species of plants, are said to indicate that 
three distinct mosaic viruses were studleti. All were transmitted to tobacco 
and their differences observed. One of these is the commonly known mosaic 
of tobacco and the other Solanaceae, which is capable of withstanding desicca- 
tion for long periods and appears to be restricted to the Solanaceae and to 
zinnia. Another form is the virus causing mosaic of cucumbers and other 
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plants, which appeared to be capable of infecting a wide range of hosts belong- 
ing to numerous orders and families. The third virus, from sweet clover, was 
distinct as to symptoms produced on tobacco, and transmission to any species 
except tobacco was not successful. 

Studying rust resistance of oat hybrids, 20 Ft selections from a cross between 
Iowa 105 and Green Russian gave an increased yield of from 17 to 44 per cent 
compared with Iowa 105. 

Isolations from crown gall and other overgrowths of apples showed that all 
such knots are not caused by microorganisms. Via hie crown gall bacteria were 
obtained from less than 20 ix*r cent of the overgrowths. The others were found 
to be caused by Imperfect graft unions. Organisms were found in the over- 
growths at the union of apple trees that closely rosomhled the crown gall 
bacteria, but they failed to produce typi(*al galls when inoculated into healthy 
tomato plants. Further studies of other excrescences resembling crown gall, 
es{>ec*lally burrknots, have not shown the presence of crown gall bacteria. 

Field tests in 1025 of the cabbage variety Ian)p(^ are said to have shown 
that it was very resistant to cabbage yellows and satisfactory as to type and 
time of maturity. 

For the control of wheat bunt nine different fungicides were tested in various 
strengths, and the results are said to indicate that copjrM^r carbonate was very 
offeetive for the control of this disease. Some of the otlnu* fungieides used gave 
as goocl control, but additional data are considered ut'cessary l»efore recom- 
mending tliein for use. 

Diseases of plants (AV/avn# Htn. Jiien. Ui>f. pp. 65-71). — Investlga- 

tnais of cereal and forage crop diseases leave resiilteil in the production of a 
number of Fa and Fi plants of a KanredX Fiilcaster cross, some of whieh are 
said l(» 1)0 very promising for leaf rust resistance. The inlieritanee of resislam'e 
to leaf rust was studied, and it was found that while resistance was rwssive 
in the seedling stage, it was apparently dominant in the heading stage. Plants 
that were immune in the secnlling stage did not change later in their reaction 
to rust. It was found that true immunity was recessive and apijarently due to 
a single main factor difference. The eff<H*t of leaf ru^t on yield was studied, 
using potted plants grown in the greenhouse, and, in general, there was found 
to tie a reduction in yield, hut the nature and cause of the reduction were not 
fully (leterinined, Dusting wheat with sulfur both in the greenhouse and in 
the field was found to prevent leaf rust infe<*tion. 

On stinking smut a study was made on the date of planting and the effect of 
reeoritaminaiing trejited seed with smut by soil ami seed inoculations. Early 
plantings in September while the soil is warm resulted in little or no smut, 
while plantings in OetolM?r and up to the middle of NovemlKU’ gave the highest 
infection. Various brands of copiK'r carbonate wen' tested, and tlmse containing 
from 50 to 55 ikt cent copper gave th(‘ best smut control, especially when seed 
wheat was badly infected. Seed wheat treated with copper carbonate and 
afterwards heavily reconlaminated with smut spores was infected by smut, 
indicating that copper carbonate did not necessarily protect against reeon- 
tamlnation. 

Wheat foot-rot disease is said to have assumed a serious aspect. Investi- 
gations show that Ophiobolus graminU is present where wheat foot rot occurs, 
and other organisms, such as Hclminthoaporium spp. and Wojmwlcia gramiifUs, 
have been Isolated from infected plants. Five seasons* observations are said 
to sliow that early deep plowing favors the spread of the disease, while late 
shallow plowing, disking, or inemly removing the weeds suppresses It, No 
resistance to O. grimMs has been found in any variety of wheat. 
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In experiments lor the control of oat smut satisfactory control was securM 
with a number of organic mercury and phenol compounds, but they did not 
prove as reliable as the formaldehyde soaking treatment. Furfural gave no 
smut control in hulled oats, and copper stearate failed to control smut In 
either hulled or hull-less varieties. Dusting treatments with copper carbonate 
and various forms of sulfur are said to have given excellent smtit control in 
hull-less cats, but both were ineffective when used with a hulled variety. 
Experiments on the effect of dehulling the oat kernels on smut infection sliowed 
that the glumes of oats are a great natural protection to susceptible varieties. 

A kernel smut of dwarf yellow milo was found at the Colby Substation, and 
this is said to be the first time a kernel smut has been rejwrted on milo. All 
varieties of sorgluini, with the exception of feterita, are considered subject 
to attack by milo smut. Experiments for the control of the kernel smut of 
sorghum showed that copper carbonate in various forms and several brands 
of superfine sulfur gave nearly as good control as the formaldehyde treat- 
ments. Copper stearate and collodial copi)er failed to give satisfactory smut 
control, but some of the organic mercury compounds proved promising. 

In corn smut investigations a number of Inbred lines were studied, and 
several have been secured that are considered quite resistant to smut, while 
others are extremely susceptible. Physiological studies on the corn smut 
organism UnUJago zeae indicate the possible existence of physiologic forms. 
Capper carbonate and sulfur du.^^ts are said to have exerted some effect on 
the control of smut on sweet corn 

Several root rot diseases of alfalfa have caused serious damage in Kansas, 
one of which, the bacterial disease known as wilt, is said to be widespread. 

In the fruit and vegetable disease investigations 3 minutes in the hot formal- 
dehyde solution in sacks was found as effective for the control of Rhizoctonia 
in seed potatoes a.s corrosive sublimate for 00 minutes. Sulfur did not mate- 
rially reduce the amount of Khizoctonia on the stems. Copper dusts as a 
group gave slight control, but all caused a stunting of the i>lants. One of the 
organic mercury dusts gave excellent control, but two others were valueless. 

Experiments indicated that neither sulfur alone nor green manure crops 
alone can be relied upon to control potato scab economically. The symptoms of 
mosaic are said co be masked in Kansas by the high temperature during the 
growing season, nevertheless plants carrying the disease, although aprwaring 
healthy, are greatly reduced in yield. Spindle tuber of potato is considered of 
greater economic importance in Kansas than mosaic. 

Tests are reported of varieties or (strains of tomatoes resistant to wilt, a dis- 
ease caused by Fmarium lyooperHH. Rhizoct<»nia crown rot of carrots is said 
to have been locally severe and destructive near Kansas City. The fungus was 
found to be weakly parasitic, causing serious loss only under very humid condl- 
tioUxS and at fairly high temperatures. 

Under Kansas conditions varieties of cabbage which are resistant to cabbage 
yellows are not considered desirable from the standpoint of type and date of 
maturity. Experiments are in progress with commercial Copenhagen and Gold- 
en Acre, popular early varieties susceptible to yellows, to secure, if possible, 
an early wilt-resistant type of cabbage. 

A disease of apple trees caused by Stereum purpureum has appeared in the 
northeast section of the State. 

Plant disease investigations [in British Guiana], E. A. Altsoh {Brit. 
Ouiam DepL Soi. and Agr. Rpt. 192^, pp. 45^-5^). — ^This account deals with 
sugar cane root disease, top rot, chlorosis, ring spot, pineapple disease, and leaf 
sheath red spot; coconut bud rot and red ring; riee blast; plantain (moko) dls^ 
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ease ; cacao witch^broom disease ; coffee wilt ; Para rubber eademic leaf disease ; 
and mango aatbracnose. 

The more iajarious fungus parasites of plants cultivated in the Prov** 
inces of Turin, Cuneo, and Novara, [trans. title], P. Voglino 

{Anti. R. Accq 4. Agr. Torino, 67 iiy2ji), pp. 9A-09 ). — About 40 fungus parasites 
of plants of economic significance are listed, as are also the Schyzomycetes 
Pseiidomonaa phaseoli and P. oampestris and the dodders Cuscuta epitJivmum 
and €. pentagom> 

Studies in the physiology of parasitism.— X, The growth reactions of 
certain fungi to their staling products, O. Boyle {Ann. Rot. [London], S8 
{J924)y No. 149 , pp. fig>i. 5). — The present study is a continuation of the 

series previously noted (E. S. R., 47, p. 349; 49, p. 240). 

Fmarium sp. grown on Richards’ solution, potato extract, or apple extract 
soon renders the medium unsuitable for further growtli. This toxic action of 
Fusarimn growth products is not specific, as is shown by tlie fact that Botrytis 
(Hmrea spores are more susceptible than are Fusarium spores to the metabolic 
protliicts of Fusarimn sp. Details are given. “ Within wide limits the pH 
value of a staled solution c]<h\s not appear to be a limiting factor in growth.” 
filtration through a 90 tKU’ cent collodion membrane removes some of the toxic 
proptu’ties from a staled medium. The toxic sul)stances in such a medium are 
partly deactivated by precipitation with alcohol, the reconstructed medium 
appearing less stale than the original. 

[Soil sterilization in greenhouses] (Kansas Sto. Bten. Rpi. 1923-26, p. 64 ) • — ' 
The value of steam soil sterilization was investigated in exiK'riments in which 
20-, 40-, and (Khminute treatments were imiployed. The 60-minute treatments 
are consi(l(‘red the most practical, and under the conditions of the experiment 
such sterilization is found to cost about 10 cts. per sfiuare foot for the 
treatment. 

, Plant diseases due to smut fungi, 1*. C. Bolle {Die Dureh Svhwarzepilze 
( Phacodlctyae) Erzeugten Pflanzenkrankheitcn. Proof schr., Ruks-Univ., Utrecht, 
U924, pp. 77, pis. 3, figs. 2). — Tliis litres:*!!! riiiversity thesis on plant smut fungi 
(Phaeoclictyae) consists of the phytopat liological and the mycological part, 
each having four chapters. 

Infection tests with Erysiphaceae [trans. title], S. Blxjxleu {Centhl Bakt. 
[c/c.], 2. Abt., 65 {1025}, No. 1-5, pp. 62-70). — This account deals with studies 
and their results as applying to Erysiphe polggoni on lianunculaceae, Umbelli- 
ferae. and Papilhmaccae, Mivrosphaera haumlai on VicM silvatica, and M. 
astragali on Astragalus glgvgphyllus, with a general statement as to the 
si>ecialization of E. polggoni. 

Studies of the genus Fusarium.— I, (ieneral account, W. Bhown and A. S. 
IIoRNL (Ann. Bot, [London], 3S {1924). No. 150, pp. 379-383). — Details are 
rej:K>rted, and work in progress is indicated. 

The physiology of Fusariiim coeruleum, E. S. Moore (Ann. Bot, [Jjondon], 
38 {1924), No. 149 , pp. 137 -161, pis. 2, figs. 10 ). — Examination of the growth rate 
of F, coeruleum at different temperatures has been effected by determination 
of dry weight of mycelium in liquid culture, diameter of colony on solid media, 
and length of germ tube of conidia in germination drops. The maximum is near 
30®, the minlmuni slightly below 6^* C. (41® P.). Conidia are killed by heating 
for 10 or 16 minutes in water at 45-46®, or for a longer period at a lower 
temperature. Treatment which is Insuflacient to kill the spores may still delay 
germination. The maximum acidity tolerated is around pH 8.0. Marked 
morphological change occurs in growths between pH 8.0 and 8.5, but growth Is 
still possible at pH 10.6. The fungus utilized glycerol, salts of tartaric, citric, 
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and acetic acids, and carbohydrates, bnt not oxalates or formates. As nitrogen 
sources, asparagin and certain salts of some organic and inorganic acids are 
utilised. Concentrations, both absolute and relative, of the nitrogen and carbon 
supplying compounds influence both type and amount of growth. Phosphate 
concentration has relatively little influence. The fungus secretes diastase, 
Invertase, and cytase. The existence of both varietal and seasonal differences 
in the susceptibility of tubers has been conflrmed. These differences appear to 
be due neither to the varying sugar content nor to differences in acidity of the 
expressed juice. They are not attributed to any differences in the cell walls of 
susceptible as opi)osed to resistant tubers when acted upon by an extract of the 
fungus. 

The grass rusts of South America, based on the Holway collections, J. C. 
Arthitr (Anier. Phil. Soc. Proc., 64 (1025), No. 2, pp. 131-223, figs. /P).— The 
present account, a contribution from the botanical department of the Indiana 
Experiment Station, is the result of study based on some of the extensive rust 
collections made in South America during 1910-1922 by E. W. D. Holway, with 
the assistance of his wife. Included in this presentation are a bibliography of 
South American grass rusts, a species key, and a rust index. 

A new disease of the Gramineae, Pleosphaeria semeniperda nov. sp., 
C. C. Bkittlebank and D. B. Adam (Prit. Mycol. St>c. Trans., 10 (1024), Pf- 1-^f 
pp. 123-127, pis. 2). — In 1919 an outbreak, at first designated as take-all, was 
reported as present on both wheat and oats at Ilopetoun, Vicloria. The asso- 
ciated fungus, as regards the ascomy(*ctous form, is said to belong in 
Pleosphaeria, the conidial form agreeing closely wdth Podosporiclla vefiicillata, 
perhaps identical with this. 

The i)erfoct stage, Pleosphaeria semeniperda, is said to have been first 
observed on A vena fatua. Further occurrences arc noted as involving Bromus 
sferilis and A. sativa. 

Physiologic specialization and parasitism of Helminthosporiiim sativum, 
J. J. Christensen (Minnesota l^ta. Tceh. Bui. 37 (1026), pp. 101, pis 12, figs. 2 ). — 
Results are given of an extensive study of the Helminthosporium disease of 
cereals, with si>ecial attention to that of wh(*at and barley, caii.^sed by H. sativum. 
This spcries is widespread and destructive. II is a common inhabitant of 
the cereal seeds, the amount varying with locality, year, and variety. More 
than 1,000 isolations were made from wheat plants affected with basal stem 
rot, and H. sativum was the most prevalent organism. 

Numerous physiologic forms of /f. safimna were recognized and 37 studied in 
detail. The.se forms are distinguished in cultural as well as pathogenic char- 
acters. Asexual mutation was found to occur in some forms, and reversions 
apparently occur, but when they do they ai'e always in the form of sectors. The 
mutants differ from their parents not only in morphological characters but 
also in i>atliogenicity, some being deddedly more virulent than the parents. 
Light is not considered necessary for the formation of spores. The optimum 
temx)erature for sporulatioii for Form I was between 16 and 25® C., the maxi- 
mum about 29® and the minimum about 10®. The conidla of if. sativum were 
found to remain viable for a long time under proper conditions, several forms 
remaining viable for three years. The longevity of the spores Is said to depend 
somewhat on the physiological form concerned, although environmental condi- 
tions have a greater effect. Si>ores of Form I were found to withstand exposure 
to both low and high temperatures for considerable periods of time If the rela- 
tive humidity was low. Aeration Is important in determining the length of 
time conidla can remain viable. Spore germination is influenced by slight 
changes in environment. The virulence of Form I was not attenuated aa a 
result of growing six years on artifleial media* 
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The development of the Helmliithosporium disease on cereals is said to depend 
on several factors: The physiologic forms present, the amount of inoculum 
produced, the effect of environmental factors In the development of the 
pathogene, varietal susceptibility, and factors predisposing the host. Many 
dust and liquid fungicides were used In an attempt to destroy the mycelium of 
H. sativum in the seeds of wheat and barley, but none were entirely effective. 
Treating the seed with fungicides did not affect the rate of growth of seedlings 
nor did it control root rot and basal stem rot or increase the yields when the 
seed was sown in soil in which the organism was present. All varieties of 
Triticum investigated became infected with root rot and basal stem rot, but 
there were great differences in susceptibility, tlie durum wheats, in general, 
being the most susceptible. 

Breeding wheats resistant to flag sniiit, J. P. SniJ/roN (Ayr. Ocw'. N. S. 
Walc.v, 35 (1924), Ao. 5, p;>. 3Si}-SS8 ). — In 1921 several Aiin‘rican winter wheat 
varieties were reported by Tisdale and Gritliths (E. »S. 11., 45, p. 245) to 
possess quite marked resistance to flag smut. Seed of a number of such 
varieties were set ured and were planted April 15 and May 25, 1922, alternate 
rows being sown with inoculated .seed with a very susceptible Cleveland wheat 
for the purpose of (comparison. The test was repeated in 1923. 

The results for the two years are tabiilatt‘d, and indicate that while some 
of (he varieties tried are rather more resistant to flag smut than the New South 
Wales varieties, Giilgalos alone showed sutlicient merit to warrant its use as 
a resi.stanl parent in breeding exiK?riments In 1923 this variety was crossed 
with Canberra, Cleveland, Federation,, and Yandllla King, and material for 
extensive breeding tests was obtained. In 1923, also, 14 additional varieties 
were forwarded from the United States ns highly resistant to flag smut, and 
trials with these also were projected. 

Wlieat pickling, H. A. Miu.Lrrr (Jour. Dept. Ayr. Victoria, 2S (1925}, Ao. 5, 
pp. 233-233) .—'Pickling seed wheat in Victoria to pre\ent ball smut, while com- 
puratively effective as rcjgards prevention of infection, causes loss of about 
25 jier cent of the siM?d and retards germination con.siderably. The new dry 
proi^ess, as carefully tested out, depends for it.s effectiveness on the purity of 
the coi)per carbonate and on its covering capability. Dilution with lime or 
gypsum showed a proi>i>rlionate los.s of effectiveness. A^ery fine powders fly 
into the air better than do coarse imvders, they get into the creavse and brush 
better, and they are more effectively distributed over the grain so as to come 
near the smut spores. Details are given. 

Treatment of wheat for smut, A. E. V. Uichardson (Jour. Dept. Ayr. Vic- 
toria, 22 (J924), 4f PP- 224-230 ). — Comparative tests indicated are considered 
to show that finely pulverlz(‘d fungicidal dusts (copper carbonate and copiier 
sulfate) are suiKuior to the standard fungicidal solutions as treatments of 
wheal sefc‘d for protection from smut. CVqqier carbonate effectively kills smut 
spores without the depressing effect on germination and vitality that is caused 
by the standard solutions of formalin and copper sulfate, especially where the 
sowing is delayed after treatment. It is usually sufficient wdien used at I be rate 
of only 2 oz. per bushel where the infection with bunt six^res is not very heavy. 
The cost of materials, though comi^ara lively high, is more than offset by the 
advantages. 

Finely pulverized copper sulfate is nearly as advantageous. It is more effec- 
tive than is copper carbonate for killing smut spon^s, but it affects slightly the 
vitality of the seed, though not so much as does the standard solution. 

Control of seedbed diseases of cruciferous crops on Dong Island bf the 
mercuric chloride treatment for cabbage maggot, K. E. Clayton (ISfeiv York 
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State Sta. Bnl 5S7 (1926), pp, A PQport is given of experiments conducted 
during the years 192S, 1924, and 1925 to determine the disease-control, value of 
the corrosive smbUmate treatment for maggots when used In cabbage, cauli- 
flower, and Brussels sprouts seed beds. Long Island farmers who treat their 
seed beds for maggot control are accustomed to making two applications and 
sometimes three. In the experiments reported the number of applications was 
generally two or three, Clubroot infection was reduced to a low minimum by 
applications of corrosive sublimate solution. Two applications were generally 
unite effective, but in one experiment a single treatment given just as the plants 
were showing first true leaf reduced the amount of clubroot from an average 
of 06.3 per cent in the untreated checks to 2.6 per cent in the treated plats. 
Corrosive sublimate appeared to be equally effective In dilutions of 1:2,000 or 
stronger. Organic mercury preparations proved as effective against clubroot 
and were less likely to injure the plants, but they were inferior to corrosive 
sublimate in controlling maggots. 

Two to three seed-bed treatments gave marked control of blackleg in all but 
one of the experiments in which the blackleg infection was seed borne. Where 
the source of the blackleg Infection was the soil and not the seed, the seed-bed 
treatments were ineffective. The results secured in the black rot experiments 
were similar to those secured with blackleg. Seed-bed treatments as used in 
these experiments failed to control damplng-off, and it is believed that under 
the conditions treatments would have to begin with the appearance of the plants 
above ground to check this disease. 

Considering the results as a whole, it may be said that the disease-control 
properties of the corrosive sublimate treatment as used for cabbage maggot 
are very considerable, in that danger from clubroot is greatly reduced and 
that blackleg and black rot infections carried with the seed are largely 
destroyed. 

Corn disease studies (Iowa Sta. Rpt. 1926, pp. 67, 62). — The relation of the 
mildew disease caused by Selermpora (rraminicola on foxtail grass to corn was 
studied. Oospores of S. grammicola produced infe(‘tiou on 15 varieties of field 
com, 6 varieties of pop corn, and 5 varieties of sweet corn. By inoculating 
sterile soil with oospores and planting tlie grain, tl»e infecton was manifest in 
from 8 to 10 days after planting. Oospores have not been found on corn. 

Ear rot of maize, H. Tryon (Queensland Apr. Jour., 25 (1926), T^o. S, pp. 
281-258, figs. 22). — This memoir indicates that the trouble which has hitherto 
been regarded by farmers In Queensland as a form of deterioration of the 
mature maize grain, and Inis l>een called h^cally moldy or mildewed com, Is a 
disease of the growing plant due to Diplodia zeae. Suppose<ily, Infection occurs 
at silking time and is favored by rainfall. No kind of maize Is known to be 
immune. Alternation appears to be the most hopeful control measure. 

Blackarm disease of cotton, with special reference to its epidemiology in 
the Sudan, R. G. Archibald (In Report of a Meeting in the Sudan GeHra in 
Dec., 1925, for the Discussion of .. . Cotton Growing. Khartum: Wellcome 
Trap. Research Labs,, 1926, pp. 9~H). — The cotton stem blight commonly referred 
to as blackarm, the leaf disease known as angular leaf spot, and the capsule 
spot known as boll rot are mentioned as localizations of one and the same 
infection, the causal organism being Bacterium malvacearum. This disease has, 
it Is thought, existed in the Sudan for many years, escaping attention earlier 
owing to the comparative harmlessness which has characterized Its presence 
until recent years. 

The organism resists feebly sunlight, desiccation, or heat The Infectloh is 
carried within the seed coats, which renders seed treatment Ineffective. Tbe 
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organism Ms not lieen found In soil or water. It Is probably not carried by 
insects. No hosts other than cotton have been found. Predisposing factors 
include unsuitable soil or climatic conditions and bad agricultural methods. 
Storage of cottonseed appears to lessen the liability of transmission. 

[Flax rust], G. Ruschmann and W. Bavendamm {Centbl, Bakt, [etc.], 2, 
Abt., 65 {1925), No, 1-5, pp, ^3-58, figs, 2). — An account is given of flax rust 
associated with Pleotridium^ pectinovorvm (Bacillus amglobacter) and B. 
felsineus. 

Studies on the nature of wilt resistance in flax, C, I. Nelson and M. 
DwoRAK (North Dakota Sta, Bui. 202 (1926), pp, SO, figs, 25), — In a study on 
the nature of wilt resistance in flax the authors obtained globulins from the 
seed of two varieties, one of which was resistant to wilt and the other sus- 
ceptible. Tlie globulins were found to separate into two fractions, one dark 
in color and the other quite light. Precipitin tests made with sera produced 
against the various fractions, both singly and in groups, are said to indicate 
the high si>ecificity of the homologous fraction and also the high .•=;peclficity of 
the homologous group of fractions. The data do not indicate which fraction 
carries the greater amount of the siiocificity for the plant variety. 

Resistance to wilt is considered to be a definite flax variety characteristic 
inasmuch as it is associated definitely with the globulin fractions. Whether 
the resistance is a result of the globulin structure or not is still to be 
determined. 

The downy mildew of the hop, [1], If, E. 8. Salmon and W. M. AA^abe 
(Jour. Min. Affr. \at. Brit.], 31 (1925), No, 12, pp. 1^-1151, pU, 3, figs. 2; 32 
(1925), No /. pp, 30-36), — Hop downy mildew ( Pseudopero7io8pora humuH), 
considered when first reported (E. S. R., 52, p. 747) ns an introduction, is 
now viow('d as a result of more recent disclosures as probably native to the 
hop in England, The present article describes the fungus and its effects on 
f’ultivated hop.s. 

Investigations have shown that the downy mildew which is common on net- 
tles is almost identical with that on hop, and it is thought that the cau.sal 
fungus can pass from either plant to the other. Theories are advanced as to 
the recent behavior of the fungus in tlii.s locality. 

Three diseases of cultivated mushrooms, P. E. A" Smith (Brit, Mgcol. 8oc, 
Trans., 10 (1924), pl l~^r PP- 31-97, pis. 2). — Mushrooms in Fhigland are subject 
to disease attributed to any of three parasitic fungi, Mycogo^xe permciosa, 
Cephalosporinm cosiaxxtinii, or C. lamellarcola, the last two having been de- 
scribed in the present article as new sjiecies by the author. Sclerodermoid 
mushrooms may be produced by either C. costanfinii or M. pci'nioiosa. The 
pathology of the latter fiingus has been investigated in detail, and the fungus 
has been shown to he distributed by infected soil or spawn, each mushroom 
being infected directly from the soil when young. M. pernioiosa. may be con- 
trolh^d by fumigation or by spraying with formalin or lysol and by soil 
sterilization. 

The control of onloh smut, N. L. Alcock, A. E. S. MTntosh, and G. B. 
AV ALLACE (Scot. Jour. Agr., 9 (1926), No. 1, pp. 65-70), — Onion smut (Urocystis 
oepulae), said to have been recognized in the United States since 18fl0 and 
in Great Britain for 12 or 15 year.s though probably present much longer in 
the north of England and south of Scotland, attacks both onion and leek in 
Ihe Edinburgh districts. 

Experiments with formalin solution. 2 oz. per gallon of water, applied in 
the furrow while seeding at 1 gal. per linear yard, carried out from April to 
September, 1926, showed that though a smaJl amount of disease may escape 
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the treatment practical control of the disease may he obtained* The majority 
of the plants remained healthy and the crops more than doubled in weight. 

Potato leaf-roll, G, H. Pethybkidge (Jour, Min. Affr. [Ot. Brit], 81 ( 1 M 4 >* 
No. 9, pp. 868-869, pi. 1 ). — A brief historical account is given of potato runnings 
out diseases in England and neighboring territory, with more particular refer- 
ence to the recent losses by leaf roll. In affected plants, food manufacture 
and translocation are interfered with. Aphids carry the disease material, the 
precise nature and the causal agerd of which are not known. Seed selection, 
rogning, aphid control, and early digging assist greatly in controlling the 
disease. 

On a curious effect of mosaic disease upon the cells of the potato leaf, 
K. M. Smith (Ann. Bot [London], 38 (192J,), No. ir,0, pp. 383-388, fipn. 4).— 
“During a critical search of the tissue of mosaic-infected potato leaves, the 
writer noticed the almost invariable presence, in the leaf cells, of a number of 
peculiar amoeba-like bodies. It is the purport of this note to give an accurate 
description of these bodies.” 

Diseases of sugar cane in Mauritius, E. F. S. Siiephekd (Manritim Dept. 
Agr., Gen. Ser. Bid. 32 (1926), pp. 18, pis. 10 ), — publication presents a list 
of the princii>al sugar cane disease in Mauritius, a description of each disease, 
and appropriate control measures. 

[Report of tobacco disease investigations in Florida], W. R. Ti 81 )A 1 .e 
(Florida Sia. Rpt. 1926, pp. 105-109 ). — In a series of fertilizer experiments with 
shade toba('Co on account of soil infe.station with Die organism cau.sing black 
shank, a strain of Big Cuba tobacco was planted which showed considerable 
resistance to the disease. Nematode infection was prevalent, and it is con- 
sidered to be a factor in the invasion of the roots by the black sliaiik organism. 

Additional work was carried on in testing varieties and strains of tobacco 
for resistance to black shank. No commercial type of tobacco, ex<*(*pt Nicotiana 
rustica, was found immune to the disease. Selections of Big Cuba and an F, 
selection ot a cross between Big Cuba and Forto Rican are reported to be 
almost completely resistant, and the type apiiears to be fixed. 

InvestigaDons on the overwintering of wildfire are said to indicate that the 
causal organism (Bacterium ta'bacum) may possibly winter over in the soil of 
seed beds on low wet land. No evidence was found of the overwintering ()f 
wildfire in upland seed beds. 

Brief notes are given of the occurrence of black fire, root knot, mosaic, and 
stem injury caused by fermenting iK)ison mixture. 

The blue mould (Perono.siiora) disease of tobacco, D. B. Adam (Jour. 
Dept. Agr. Victoria, 23 (1925), No. 7, pp. 436-4^0 ). — An account of spraying andi 
manurial tests and studies on resistance, the importance and rOle of Die oo.spore, 
and meteorological data emphasize the imiM?rtance of conliiming attempts to 
produce resistant plants, of cleaning all seed l»efore sowing, and of destroying 
early all remaining plants and early destruction of old plants and refuse in 
the tobacco field. 

A Rhlzoctonia disease of Vigna, C. H. Gadd and L. S. Bekths (Ceulon 
Dept. Agr. Yearlyook 1926, pp. 81-33, pis. 2 ). — The extended cultivation of Vigna 
oligosperma as a cover crop has favored R. solatd, whU^h attacks this and 
various other economic plants hero indicated. Studies were carried out to see 
whether this fungus might prove to be serious as a local disease. 

The experiments show that it may be difficult to raise healthy plants from 
seed on soil infected with R. aolam (Oorticium vagum). No likelihood appears 
of the disease spreading to Hevea, tea, coconuts, cacao, or othex woody plants, 
though It Is said to be a serious disease tm many herbaceous plants. 



392T1 


DISEASES OF PLAINTS 


849 


A method of inoculating the apple* K. Gbanq£:r and A. S. Horne (Ann. Bat, 
[London]^ S8 (1924), No, Vf9, pp. 2J2-215, figs. 6 ). — ^Tiie particulars, bearings, 
and limitations are Indicated regarding a method of inoculation said to be 
applicable to apples but not to potatoes. 

Blister cankc^r (Iowa Bta. Rpt. J926, p. 47). — Studies on the control of blister 
canker are said to indicate that it can be controlled quite efficiently by tree 
surgery methods. It is recommended that the di8ease<l portions be chiseled 
out and the surface painted with a i>aint made from white lead mixed with 
raw linseed oil to which is added 0.5 oz. of iK)wdered corrosive sublimate to 
t‘ach quart of mixed paint. Some paints with an asphaltum base were also 
found to be efficient as dislnfet'tant coverings for the canker treated wounds. 

Trials with controls for apple mildew, VV. Li: (}. iUn.ui.TON and H. Bboad- 
I’ooT {Agr. 0(1!::. N. S. Wales, S5 (J92Jf), No. 8, pp. 209, 210). — UecommeiKlation.s 
resulting from tests outlined as to control of apple mildew inchide winter 
destruction of mildewed twigs, spraying with atomic or atoiniz(‘d sulfur (12 lbs. 
to 11)0 gal. of water) or colloidal .sulfur at the spur-bursting stage, and spraying 
with atomic or atomized sulfur (12 Ib.s. to 100 gal. of water) or colloidal sulfur 
combined with lead arsenate at the times when the latter is to be applied. 

Polyporus adustus (Wilid.) Fr. as a wound parasite of apple trees, F. T. 
Brooks {Brkt. Mycol. Hoc. Trans., 10 {1925), pf. S, pp. 225, 220). — Preliminary 
study Indicates that P. adusius (ordinarily a satu'ophyte on i»roud-leaved trees) 
is the cause of an apple trcH^ disease, which is briefly noted. Stockholm tar and 
gas tar proved to be wholly ineffective as protective coverings. 

Apple and pear sc*ab, K, S. Saj.mon and \V. M. Waue {.four. Mhi. Agr. [Gt. 
lirit.li (192/i), pp 5Jf()-55Jf, pis. 0 ). — Recent studies are said to have 

shown that in this as in other fruit-growing countries the at)ple scab fungus 
{Venturia iuacqualis) and the pear scab iV. pyrina) deveIoi> a winter stage in 
tiie dead scablxMl leaves on the ground. 1'lie resulting wiidc^r si>orcs are 
expelled hi tlu» si>ring and infect the xoung leaves and fruit, reprodueing the 
scab. This fiu*t emphasizes the necessity for suitable and timely spraying. 

Spraying c‘.\i><‘i*ini<‘iits against apple scnih, N. B. Ba(;enat,, W. Goodwin, 
K. S. Salmon, and \V. M. Wake {Jour. Mm. Agr. [Gt. Bnt ], S2 (1925), No. 2, 
pp. l.Ti-lJf9, pis. 2). — Spraying exiKutiiumts against seal), or black spot, c*arried 
cMit during ll)2;{ and 1921 In a commercdal plantation at Kgerton, Kent, are 
described. These were applied to Im.sli apple trees planted In 1015, principally 
of the variety Bismarck, this variety being extremely susceptible to scab as 
regards l)oth leaves and fruit. 

The spra.vings, as outlined, employing either of the three fungicides, Bor- 
dea\ix mixture, lime sulfur, and lime sulfur plus lead arsenate, controlled scab 
to a marked extent, without serious leaf Injury or fruit russeting, tlnmgh there 
was some dropping of young fruits in coise of the last two pre|)aratlons named. 

Apple rot fungi in storage, M. N. Kidd and A. Beaumont {ISrit. Mycol. Hoc. 
7'ranH., 10 {1924), PP- 98-118, pis. 2). — A systeumtie account is given of 

apple rot storage fungi bascHl on examination of all rots developing during the 
seasons 1921-22 and 1922 2H. Forms named, with te(‘hnical descriptions, as 
new sjiecles include Fhoma fuHgima, 1\ bismarckiL Oospora malt, Cephalo 
sporium malorum, Ilyalopus alhidus, Hporotrichum malorum, TilachUdmm cm- 
mhaHnum, and Graphium tnalortim. A few varieties claimed to be new are 
indicated. 

Cold storage for Iowa apples (Iowa Hta. Rpt. 192G, pp. 49, 47). — In coopera- 
tion with the chemistry section of the station a comprehensive study was made 
en the acidity of apples under cold storage conditions to determine whether 
there was a correlation between the rate of loss of acidity and the development 
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of such storage troubles as scald, breakdown, and Jonathan spot. It was found 
that fruit stored at temperatures of from 30 to 32*" B\ are more apt to break- 
down and soft scald than fruit stored at slightly higher temperatures. An 
investigation of the cold storage trouble known as Jonathan spot showed that 
the black spots are caused by a color change in the pigment around the lenti- 
oels. Hdon determinations indicate that the spotted areas are less acid than 
the normal skin, which has a clear red color. By treating spotted apples with 
fumes of hydrochloric acid, the original color is restored. In experiments In 
which impregnated wraps were u.sed the percentage of Jonathan spot was 
reduced from 41 to 7 per cent. 

The dwarfing, shriveling, and dropping of cherries and prunes, W. O. 
Glovkb {New York State Sta, Bui. 540 (1926) ^ pp. 18, pU. 4, flff. 1 ). — The author 
states that the fungus constantly associated with the lesions on the pedicels of 
the English Morello cherry did not prove to be the causal agent of the condition 
described as “ small cherry.” The fungus, which has been identified as 
Ooniothyriuni olivaceum, is present as a saprophyte on the pedicels, fruit, and 
epidermis of the 1- and 2-year-old twigs. Orchard practice; seasonal condi- 
tions; mechanical, insect, or spray injury; and fungal and bacterial infection 
may influence the size of the fruit, but it is considered that the data obtained 
definitely show that the pedicel injury, and the subsequent dropping and 
dwarfing of the fruit, should he attributed to acid load arsenate. The injury 
was associated with lead arsenate when combined with Bordeaux mixture, 
lime sulfur, wettahle sulfur, or sulfur dust, the least injury being noted where 
light applications of the last two fungicides were made. 

Applications of lead arsenate also caused injury to various varieties of 
prunes similar to that produced on the English Morello cherry. 

Silver-leaf disca.se of fruit trees, P. T. Bkooks (Jour. Min. Ayr. [Ot. Brit.], 
31 (1925), No. 10, pp. a5>}-957).— Victoria and Czar plums, two of the best varie- 
ties as regards quality and cropping capacity, are particularly susceptible to 
wilt, JSiich varieties as Early Rivers, Pershore, Greengage, Purple Egg, and 
Monarch an* comparatively rarely attacked. 

Progress report on red plant of strawberries, A H. Leks and L. N. Stani- 
LAND (Jour. Bath and We^^t and South. Counties Soc., 5. scr., 19 (1924-25), pp, 
196-199 ). — Referring to the fact that Ballard and Peren in the report of the 
previous year (E. y, R., 52, p. 748) had accepted the presence and activity of 
Aphelenchus fragariae as causal in strawberry red plant, the present authors 
give an account of studies testing that view. The results are considered as 
justifying retention of that hypothesis for the present at least, but also as 
indicating the necessity of studies of the place of infection (leaf base or 
growing point), amount of dose, and state of the plant. 

Vino black spot and erinosc, F. de (^a8tku.a (Jour. Dept. Ayr. Victoria^ 2S 
(1925), No. 7, pp. 452-4S5 ). — Vine black spot and erinose are among the few vine 
diseases which are amenable to winter treatment. The first of these has 
recently threatened to become disastrously prevalent, and the second has 
increased to an alarming extent. 

For black spot (anthracnose, due to Manyinia ampelina), the modified wash 
(iron sulfate 20 lbs., sulfuric acid 8 lbs., and hot water 10 gal.) seems to be of 
ample strength, if supplemented where needful by copper sprays. The so-called 
erinose disease is due to an acarian (Phytoptua vitia), for which the winter 
treatment above indicated is effective, destroying the hibernating mites. 

Spraying experiments for downy mildew, H. O. Whitb (Ayr, Qaz. N. B. 
W&les, S5 (1924) f No. 2, p. 94)^ — Experiments In spraying tor control of downy 
mildew were carried out at the Narara Vlticultural Nursery during the season of 
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1923, which was very dry, the outbreak occurring late and in mild form. The 
ar^plications included Bordeaux mixture at 6-4-40, 6-4-50, and 10-5-50 ; also at 
( 5 - 4--40 with casein as a spreader (1 oz. to 10 gal.), and at the same strength 
with fish oil as a spreader (1 pt. to 25 gal.). A proprietary Bordeaux 
iiiixture and a proprietary Burgundy mixture were also used. These applica- 
tions were made December 29, January 31, February 21, March 7, and April 4. 
All checked equally well the downy mildew pre.seut. The spreaders were 
satisfactory. 

A disease of flg [trans. title], C. Ghiklanda (Ann. R Accad, Agr, Torino, 
6*7 {J92i), pp. 7/-76\ fign. 2).— A fruit fall of tigs in Turin was found to be asso- 
('iatcd with the fungus Alternaria fid, formerly described technically by Far- 
iicti (E. S. li., 10, p. 987) as causing a fig fruit disease. 

Bunchy to|> what It is, how to detect it, what to do {QiieeuHland Agr, 
25 {J92G), No. 3, pp. 259-268, figa. 9). — Tliis article, written for the guid- 
ance of banana growers by the I^unchy Top Investigation Committee, outlines 
facts known regarding tlie bunchy top disease, its early detection, and approved 
lu'otective nu'asurea. Tlie disease is not caused, but is carried, by the banana 
aphis, becoming evident about a month after its transmission. Once trans- 
mitted it spr(*a(1.s to all plants or suckers in the stool affected. Si)ccific direc- 
Ijons are given. 

The cause of citrus scab, E M. DornoE and K. J. Butcek (Hrit. Mycol. tSoc. 
'J JO (192Ji), pt. 1-2, pp 119 '121, flg. 1). — Citrus scab or verru(‘osis, for- 
merly ascril)ed to the fungus Cladosporium atri, but in 1923 attributed by 
Winston (E. S. K., 48. p. 647) to another fungus not maned, is dealt with 
lu’iefly by the present authors, who technically describe the fungUvS us a new 
^p(‘cies, which is named Sporotrwhum Htri. 

Black sj)ot on dried orange peel from China, W A. BaiAiiNOHAM (4^/r. Qaz. 
A. 8. Walrs, 25 {192^), No. 5, p SJfo). — Record is inmle of citrus fruit black spot 
• aused i)y Phoma citricarpa in (3iina. 

Cool storagi* of Washington Navel oranges, K. Harrison (Jour. Dept. 
Igr ]l(don'u, 22 {1925), No. 7, pp. 428 ^^2). — The year’s experiu)entation em- 
phasizc', the puints that fruits fruiu different district.s diffir as regards keeping 
(luaiity, tliut sweating best minimizes mold outbreak in cool storage of Wash- 
ington Navel oranges, that an average temperature of 32^^ F. cau.ses danger of 
freezing, and that 34 is the most satisfactory storage temperature. 

Coffee root disease (trans, title 1, A. Steinmann" (Arc/i. Koffie Cult. Neder- 
land. J (1925), No. 1 , pp. 79-81, pis. 2). — Brief discussion is given regard- 

ing a coffee root disease associated witli what is (‘onsidered as a new fungus, 
Po I pporus rii h i dus. 

A note on branch canker of tea, C H. Gadd (Ceylon Dept. Agr. Yearbook 
1926, pp. 7, 8, pi. 1). — Tea branch canker in (^eylon is caused by Cortidum 
Hal monieohfr and Macrophoina fheteola. These are described, as are the pro- 
tective measures found to be locally indispen.sable, which include a waterproof 
antiseptic covering, as tar, for all wounds. A Bordeaux spray may also be 
necessary. 

A leaf disease of tea caused by Macrophonia theicola Fetch, V. H. Gaud 
and C. RAOtmATHAN (Ceylon Dept. Agr. Yearbook 1926, pp. 16-18, pi. 1). — In 

1924, a tea branch disease in the Ragalla district was studied. This is a.scribed 
to M. theicola, apparently here a wound parasite, at least so far as leaves are 
concerned. Its action on the tea stem varies with conditions, bark of young 
Khoots up to 1 cm. in diameter being attacked. Natural causes may arrest the 
canker after elongated oval patches of the bark have been killed ; or shedding 
of tlie bark may be followed by a branch canker and eventually by a dieback. 
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Ctiltures made from braiielies showing cankers in April, 1925, developed the 
fsame disease on wounded but not on uiiwounded tea leaves. 

A dle^back disease of dadap (Krythrina lithosperma) « M. Pakk: (Ceplon 
Dept. Agr, Yearbook J926, pp. $-12, pis. 2). — In the Badulla district early in 
1924 a disease of dadap {E. Utfvospenna) was noted, and later sporadic ap- 
jiearances were observed elsewhere. The symptoms are described. Experi- 
mentation showed that a Fusarium which has been i.solated can cause the 
disease, though it probably enters by way of wounds, results suggesting that 
the infection more often enters through <‘ut ends of branches of lopped trees 
and that daini> atmospheric conditions are necessary to a serious outbreak. 
Apiiarently where growth conditions are particularly favorable to dadap, tlie 
disease tends to be mild. The disease is serious chiefly at those elevations at 
which it is diflicult to establish the host. Pruning back to healthy tissue, 
tarring cut ends, and burning cut branches reduce the likelih(»o(l or amount of 
Infection by air-borne sixavs. 

[Pecan J di.sease control, (*. H. Blackmon (Florida Fla. Hpt. 1$20, pp. 
fid). — Spraying experiments with Bordeaux mixture and lime sulfur with vari- 
ous spreaders and stickers showed that while all the materials used gave fairly 
good results, the calcium caseinate caused the Bordeaux mixture to adhere to 
the foliage, nuts, and branches for a longer i)eriod than any of the other fungi 
cldes used, and no detrimental effects were exiK^rieuced in using any of them 
A portion of the trees sprayed hod been top-worked to other varieties, ana 
excellent results w'ere ohtained in controlling scab to tK^rmit the nuts to 
develop and mature to normal .size, wdiile on the unsprayed trees they scabbed 
so badly that practically iill of them .shed before maturity. Several dusts wert 
used exiKU'iineii tally for the control of peiain .scab, but no detlnUe r(*.sults are 
reported. 

A disease of iiarcissu.s bulbs caused by a .sclerotium-prodiiciiig fungus 
N. L. Alcock (Brit. Mycol. Hoc. Tram., 10 pt. 1-2, pp. 127, 12H). — In 

1922, narcissus bulbs examined show^etl wbite mycelium and black .scierotiu, the 
fungus, as isolated and studied, recalling in .some way.s Felerothim oryzae. 

Hevea mildew, Cl, II. ClAun (Ceylon Dept. Ayr. Yemhouk l$2li, pp. 22, 2^i).- 
A .study ill 1925 of a Ilevea leaf cast involving chiefly the young leaves, whlcu 
are attacked just as they are expanding from the hud, slnnved the presence 
and presumed agency of an Oidium. This is said to attack also the ttow^ers, 
and is also said here to he itself parasitized by a Cicinnobolus. The Hevea 
disease may be identical with Hevea mildew as known in Java, it is .said, since 
1918. Other plants, it is sustiected, may harbor this Oldlum Ux'ally in dry 
weather, which is not favorable to il.s development on Hevea. 

A preiiminai*y note on a Phytoplithora associated with patch canker of 
Hevea brasiiieiisis In Malaya, A. Ticompson (Malayan Ayr. Jour., 12 (1925), 
1^0. 5, pp. 1 29-141). — Patch canker of H. hrasilwims has been attributed to 
P. faheri, as the disease has been claimed to follow inoculation with that fun* 
gus ; but, It i.s here stated, no investigation has so far a.s asceilained originally 
i,solated 1*. faberi from Hevea patch canker. In November, 1924, the author 
succeeded in isolating a fungus from diseased Hevea bark, the symptoms of 
which in this one instance resembled somewhat those of claret-colored canker. 
The fungus is considered to [»e a Phytophthora with a zoospore-liberating 
metliod closely similar to tliat In Pythium. Other differences are noted. Suc- 
cessful preliminary inoculations on Hevea have been made, and the fungus 
has been recovered from the inoculated trees. From these inoculations it 
appears that the fungus, which is not identical with Phytophthora faberit 
the cause of the Hevea patch canker in Malaya. It Is considered probable 
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that, in mixod cacao and Hcvea areas where cacao is attacked by faheri, 
this fungus would be responsible for the canker in Hevoa. Further work is 
indicated as necessary to settlement of questions raised. 

A collar disease of rubber seedlings, A. Shabples {Malayan Agr, Jour., IS 
{1925), No. 6, pp. 150-153). — The author calls attention to a disease of rublier 
basket seedlings In Malaya, also to observation on study by others of similar 
occurences on rubber or other plants elsewhere. The prominent fungus in both 
('ases observed by the JUithor was the common Diplodia said to be responsible for 
a rubber braneh die-back. Tbe stems of seedlings 9 to 12 in. high were at- 
(aelod at or near the ground level, Anally causing collapse of the plaiUlet. 
Comparisons are outlined, showing differences. 

Spraying with 5 pf'r cent Izal killed all badly infected plants, but no healthy 
plants, the treatment thus being entirely successliil. It is thought that 2.5 
per cent Izal would be suffiei<mt and preferable. 

Visual determination of penetration of sodium Atioride in treated wood, 
0. T. Parker and H. A. (iEAegi-E (Amcr. Wood PrcHcn:cn<' ybs-.soe. Proc., 20 
{lO'Rff), pp. 20-26). — An effective iiiellKMl is descrilx^d of determining visually 
the limits of the portions which have been i*eachcd with the effective fungi- 
cidal sodium Auoride treatment in woods of sm h widely (li\crgent qualities as 
pine, oak, and Ar. Shai*p and permanent tests are obtained in timber of any 
type, this statement Including expressly woods having high tannin content. 
'I'he color contrast is sharp and permanent to the dividing linos. The test is 
easy to make find inexpimsive. 

The comparative resistance of 17 species of wood-destroying fungi to 
sodium Auoride, C. A. Kichauds (Awct. Wood J*rcf<errer8^ Avvoc. iVoc., 20 
(t92i), pp. Sl-U, fig^. 2). — Lensites iuihva is the most resistant and Form 
incransata the least resistant of the fungi tested to sodium Auoride. The rela- 
tive resistance of the fungi which were intermediate as regards resistance is 
shown in tabular form. These ineluded PoJystictua ahietinuf<, Lenlinus Icpi- 
(iem, P. versiroJor, Stereum fa.sviatum. Fomes roseits, F. pitmola, Trametes 
rarnea, Lrnzites srptaria, P. hirmtnif, Polpporus Hvhwoiniizii, T. pini abietin, 
F, annosuH, L. striata, SchizophpUum cofnmune, and Plcurotus ostreatus. 

The comparative resl.stancc of eighteen species of wood-destroying fungi 
to zinc chloride, C. A. Kiciiards {Amer. Wood Preservers' Assoc. Proc., 21 
{1025), pp. 18-22) .- T 08 tH with zinc chloride and the same fungi fis in the work 
with sodium Auoride noted above are reported, and the results obtained by 
the two .sails, to which most of the fungi react in ways quite different, are 
compared. 

ECONOMIC ZOOLOGY— ENTOMOLOGY 

The wild animals of Australasia, A. S. Le Souek and H. Burrell {London 
and Sydney: George G. Harrap <f- Co,, 1026, pp. 388, [pU. 61 \, figs. [8]). — In this 
^'ork, following the introduction, an aivount is gi\en by 1C. liC G. Troughton 
on The Bats of Australia and New Guinea (pp. 21-88). This is followed 
hy accounts by the authors of wild dogs (pp. 89-93), seals (pp. 91-102), sea 
eows (pp. 103, 104), rats and mice (pp. 10(>-1C5), pouched animals or marsu- 
pials (pp, 160-309), and egg-laying mammals or monolremes (pp. 370-380), 
In all about 400 species of mammals belonging to these 7 distinct groups are 
known to occur in Australasia to-day. 

The yellow ground squirrel of Turkestan, Cynomys fulvus oxlanus 
Thomas, D. Kashkakov and L. Lein (Ecology, 8 (1027), No. 1, pp. 63-72, 
figs. 8 ). — This is a contribution from the state university at Tashkent, Turkestan, 
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Ecology of the red squirrel, A. B. Kxxjqh (/own MtmnutLt 8 No* Jf, 

■ pp, 1^2, pU. 5)* — report of studies of Sciurus hudsonicun and subspecies. 

An evaporation cup useful for cheniotropic studies of insects In the 
field, A. Petekson (Jour. Eeon. Bnt^ 19 (1926), No. 6, pp. 86S-866, fig. 1). — The 
author describes a small evaporation cup capable of holding aromatic chemi* 
cals which he has found to be useful in making studies of Insect ehemotropism 
under field conditions when liquid traps are employed. 

A good type of cage for rearing parasites, S. Keler (Jour. Boon. Eni., 19 
(1926), No. 6, pp. 866, 861, pi. 1). — The author describes a cage which he found 
useful while working In Poland on the bionomics of Fimpla nucun Ktz. 

The effect of moisture, temperature, and light on the decomposition of 
lead arsenate in sulfur-lime dry mix spray, J. M. Ginsburg (Jour. Boon. 
Eni., 19 (1926), No. G. pp. 8Jfl-S5S). — In this contribution from the New Jersey 
Experiment Stations it Is reiwrted that large amounts of water s(duble arsenic 
are liberated when sulfur-lime dry mix spray containing acid lend arsenate is 
exposed to the atmosphere in thin layers on glass plates, being brought about 
by the calcium carbonate formed from the hydrated lime. Still greater pe^r- 
eentages of soluble arsenic are formed when the Oa(OII)3 is entirely replaced 
by CaCOs. Apparently high humidity, intense sunlight, and a terai)erature of 
110® F., singly or combined, do not play any significant rfile in dcKiomi^osing 
the PbHAsO* but may cause arsenical injury to foliage indirectly by increasing 
the permeiibility of plant tissue to water soluble arsenic. A list of i‘eferent‘es 
to the literature is included. 

Notes on some of the newer spray materials, W. C. DrrroN (Michigan Sto 
Quart. Bui., 9 (1927), No. 3, pp. 1 1 7- 1 20 ).--Tho author here points out the advan- 
tages and disadvantages of some of the newer spray materials, indicating the 
conditions under which they may be safely used. The mateiials considered 
include dry lime sulfur, (►ther sulfur sprays, dry-mix sulfur-lime spray and 
wettable sulfur, casein spreader dusts, mi.scible oils and oil emulsions, and 
calcium arsenate. 

Trials of tar-distillate washes in the West Midlands, S. G. Jarv (Jour. 
Min. Agr. [Ot. Brit.}, 38 (1926), No. 8. pp. 75d~7<5i ) .— Of the washes given 
2-year tests those known as Mortegg and Carbokrirnp were found the most 
effective. Tlie eggs of aphids, apple suckers, and, to some extent, winter moths 
and tortricids are killed by these washes at 4 and 8 i)er cent strengths, but 
a concentration of 10 per cent is considered most effe(*tive and is also far 
more deadly against capsid eggs. In no case did any damage occur to buds 
sprayed with a 10 per cent strength, providing tliey were dormant at th« 
time of application. 

The toxic values of certain fluorides, S. Majrcovitch (Jour. Boon. Ent., 19 
(1926), No. 5, pp. 795, 796). — This is a contribution from the Tennessee Experi- 
ment Station, on w^hich the author is led to conclude that for Insecticidal 
purposes the fluo.silicates (1) are more effective than relatively Insoluble 
fluorides, (2) kill more rapidly than do the fluorides, (3) are readily obtained 
In commercial quantities whereas the relatively insoluble fluorides are not 
In a form suitable for dusting, and (4) are cheaper than the fluorides. 

Report of the entomologist, C. P. GnxETTE (Colorado 8ta. Bpt 1926, pp- 
60^2 ). — This is a brief statement of the occurrence of several of the more 
important insects of the year and control work conducted. The rose chafer 
became for the first time of economic importance in the State, particularly 
in the vicinity of Pueblo. The alfalfa weevil was discovered for the first 
time in portions of Routt, Rio Blanco, and Ouray Counties, this apparently 
having been an extension of the Infested area in southwestern Wyoming and 
not a spread of the Insect from the Infested areas in western Colorado, 
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Investigations of the codling moth were continued by W* Tetter, Jr., In 
Mesa County and J, H. Newton in Delta County. ^While its control with 
Kprays has been very successful with arsenate of lead in Delta County, an 
juiclitional brood that occurs in Mesa County renders its control moce difficult 
there, but the trapping of moths gives promise of being a valuable supple- 
mentary control measure. 

Brief reference is made to grassliopiier control work under the direction of 
G, Langford, outbreaks of which pest during the year were below the average. 

Report of the entomologist, J. R. AVatson (Florida Sta. Rpt. 1926, pp. 
42-50 ). — In reporting briefly upon the status of the citrus aphid (Aphis spirae- 
rold Patch), the author records the rearing and liberation in groves of the 
(Uiiiiese ladybeetle (Leis f^h) received from California and its recovery the fol- 
lowing year. It was found that heavy, dashing rains are very destructive to the 
iijihids. Finely ground tobacco (snuff) was found to be one of the most prom- 
ising insecticides for controlling this i^'st. Extensive tests in the fumigation 
of citrus trees with calcium cyanide dust conducted from September to March 
and again in May and June indicate that this method can be used any time of 
the year when .spraying with oil emulsions is practicable, in sunlight ns well as 
nt night and under any ordinary weather conditions except when the trees 
are wet. 

Life history notes on the citrus aphid hy A. N. Tissot. based on observations 
nt Gainesville, are presented (pp 4(> 48), the details being given in tabular 
form. A temperature of 25® F. was found to kill some of the apldds oiitrigijt, 
and a gn^at many more were destroyed imlireelly hy the freezing of the tender 
growth upon which they were fe(‘ding. The observations .seem to indicate that 
the mo.st favorable temperature conditions for the development of the aphid 
arc average daily maxiiiiuni temperatures of SO to 85® and average daily mini- 
nmm tomiH*rat ures of fiO'’ or above. AYhen the maximum temperature is above 
t)0° for a few days there seems to he a slowing up in the rate of growth of the 
aphid and also a decrease in the daily and total nunilx^r of nymphs produced. 
Likewise, development seems to he retarded when the average minimum tem- 
peraiure is below 5tF for a few days. The apple and cherry laurel are added 
to the previously recorded food plants of this aphid. 

Fumigation with calcium cyanide dust re.sulted in th(‘ killing of about 95 
per cent of white fly larvae ami purple scale and 90 per cent of the Florida red 
scale. The exi)erience of the year indicates that fumigation will control rust 
mites for two or three months. 

Observations of the Florida flow^er thrips (Fronkliniella tritici bispinma 
Morg.) show it to be (‘ommon on almost any tender succulent growth, the young 
and tender shoots of the cherry laurel being a favored breeding ground. 

Reference is made to control work with the bean loafliopper (Empoasvn fahae), 
in which a hood was devised and found effective by Boyer, as described in 
Bulletin 104, previously noted (E, S. R., 47, p. 758). 

Reference is made to work with r)ecan Insects by H. E. Bartley. Case-bearers 
proved to be by far tbe most destrueth^e insects to the pecan, the nut case-b<»arer 
being the worst enemy followed closely by tbe leaf case-bearer. 

Entomology (Iowa fita. Rpt 1926, pp. S9-iS). — This is a brief account of the 
occurrence of and control work with some of the more important insects of tbe 
year. 

Myms hoiightonensis Troop was found to be a source of injury to tbe goose- 
i)erry during the summer of 1925. The carrot Veevil ( TAHtronofn.H rudipemiis 
Blatcb.) was a source of injury in several localities, due to the tunneling of 
47951—27 5 
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the carrots by the larvae, often causing a loss of from 60 to 90 per cent of the 
crop, * 

Keference is made to honey flow conditions during the year and activities of 
individual bees by means of a method devised for determining the character of 
the contents of the honey sac without injury to the bee. It was found that 
nectar carriers required on the average from one-half to three-quarters of an 
hour to make a round trip, while water carriers, obtaining their loads within 
50 yds. of the apiary, completed their round trips within an average of five 
minutes. In a study of protection for bees it was found that in Iowa they need 
protection in the fall equally as much ns during the winter, and that during the 
spring they need it more than in winter by 50 per cent. 

Injurious insects and other pests {Kan ms 8ta. Hien, Rpt. 19^5-26^ pp. 
71-8^). — This is a brief report of some of the more important features of the 
entomological work of the two years. Reference is made to climate and 
injurious insect investigations, the Hessian fly and other wheat insects, corn 
ear worm and other insects injurious to corn, the control of fruit and vegetal)le 
insects, control of insects attacking the sorghums, insects attacking the roots of 
staple crops, insects injurious to alfalfa and allied plants, shade tree insects, 
and Investigations in the control of injurious rodents. 

[Oontrilmtions on econonuc insects] {/AscJiv. Anpcu\ Ent., It No, 8, 

pp. S25-Jf58, figH. SS; Ao I. pp. J-JHl pL 1. 8.».--rapers here 

presented (E. S. R., 55, p. 854) include the following in No. The Coffee Berry 
Beetle Borer in the* Dutch East Indies, by K. Friederichs (pj). T25-385), which 
iJicludos a bibliography of 108 titles; q’he Introduction of the Woolly 
Apple Aphid Parasite Aphclinum mail (Hald.) into Germany, by R. Schander 
and 0. Kaufmann (pp. 386-394) ; A Contribution on the Action of Arsenical 
Compounds on Lepidoptera, by W. Si)eyer (pp. 395-.399) ; A Survey of Insect 
Enemies of Agriculture in Brazil, by K. Guenther (pp. 400-414) ; A Survey 
of the Insects of Agricultural Importance in Rio Grande do Sul, Brazil, by 
J. Wille (pp. 415-426), 265 being listed; The Coccld Fauna of Baden, by 
H. Wiinn (pp, 427-451) ; A New Method of Combating Migratory Grasshoppers 
in Bulgaria, by A. K. Drenowski (pp. 452'~455) ; and On the Winter Quarters 
of Ceranibycid Beetles of the genu.s Khagium, by M. Dingier (pp. 455-458). 

The papers presented in No. 1 are as follows: The Use of Arsenicals in 
Plant Protection in Germany; A Retrospect and Prospect with the Aid of the 
Experience in Other Countries, by F. Stellwaag (pp. 1-49) ; The Pine Geometrid 
(Spanworm) in Bavaria in 1925, with Particular Reference to the Problem of 
Parasites, by PI. Eidmarm (pp. 51-90), including a bibliography of 23 titles; 
On the Prediction of the Number of Generalioiis In Insects. — HI, The Sig- 
nificance of Climate for Agricultural Entomology, by F. S. Bodeiiheimer (pp. 
91-122), including a bibliography of 58 titles; On the Periodicity of the May 
Beetle— A Preliminary Note, by F. Zweigelt (pp, 123-137) ; Biology of Angitia 
fenestralis Holmgr. (Hymenoptera, Ichneumonidae), a Parasite of Plutella 
macuUpennU Curt, and Notes on Immunity in Insects, by N. F. Meyer (pp. 189- 
152), Including a bibliography of 14 titles; Weevil Studies. — H, New Contri- 
butions on the Generations of HyloHus aHelis L., by M. Dingier (pp, 158-161) ; 
and Contributions to the Knowledge of an Amebic Disease of the Honey Bee 
(due to the organism Vahlkampfla i Malpighamoeba) melUficae n. fiq>.), by H, 
Prell (pp. 163-168), which includes a bibliography of 9 titles. A German 
translation is given of an address " by L. O. Howard on The Needs of the World 
as to Entomology (pp. 169-184). 


•Ann. B?nt, Soc. Amer., 18 (1925). No., 1. pp. 1-21. 
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A preliminiiry list of food-plants of some Malayan Insects, B. A. B. 

Gateb and G. H. Corbett (Fed. Malay States Dept Ayr. But 38 (1926), pp. 
XVII +95). — ^Following a brief preface and introduction with economic notes, 
the authors present a classified list of insects with their food-plants (pp. 1~26), 
then a classified list of the food-plants and the Insects attacking them (pp. 27- 
85) and a list of miscellaneous foods (pp, 8G-88). A list of 32 references and 
an index to the subject matter are Included. 

Insects injurious to the household and annoying to man, G. W. Herrick 
(New York: Macmillan Co, 1920, rev. ed., pp. XVll+Jf78, pis. 8, figs. 152 ). — 
This is a revised edition of the work previously noted (E. 8. R., 32, p. 449). 

Fighting locusts with a contact insecticide, C. H. Gaiu.e (Jour. Econ. Ent., 
19 (1926), No. 6, pp. 861-86S). — This Is a contribution from the U. S. D. A. 
Bureau of Entomology in which the author reports observations made during 
an outbreak of one of the “bird grasshoppers,*' or larger obscure locust (Sehis- 
tooerca ohseura Fab. ), at Pleasanton, 30 miles south of San Antonio, Tex. 

It is pointed out that, unlike the common injurious grasshopper, individuals 
of this species seldom touch the ground after they develop wdngs, congregat- 
ing in the tops of trees and brush along the edges of the field, and fly in to 
fe<‘d alx)nt 8 or 9 o’clock in the morning. The observation that 90 per cent 
of the grasshoppers left the field at night and roosted on a strip of trees and 
brush 50 ft. wide led to the use of a contact spray. A cattle dip composed 
<>f total water-soluble arsenic 35,14 per cent, actual arsenious oxide (ASsOa) 
20.02 t>er cent, water 44.40 per cent, and equal parts of soft soap and sodium 
(Tesolute 20.44 per cent, with the strength of 1 part to 80 parts water killed 
85 per cent of the pest and saved the entire crop of cotton. The spray mix- 
ture was applied with a barrel sprajer with 25 ft. of hose equippcxl with a 
Bordeaux nozzle, reaching the tops of (he highest tret's in the entire strip of 
infested brush. 

The Thysanoptera of Europe, H. Priesxeii (Die Thymnopicren Europas. 
Vienna: Fritz Wagner, 1920, pts. 1, pp. 238, pis. 3, figs. 2; 2, pp. 289-3^2, pi. I ). — 
Following a brief intrt>duction and an ac<*ount of technique, this first part 
deals with the general morphology and anatomy of the Thysanoptera (pp. 
12-04), observations of the morphology of the immature stages and meta- 
morphosis (i>p. 64-72), phylogeny (pp. 72-78), and special morphology and 
classification (pp. 78-238), with tables for the separation of the families, 
followed by a consideration of the suborder Terebrantia, including the super- 
families Aeolothripoidea (pp. 8*4-116) and Thripoideu. Part 2 is a continuation 
of the Thripoidea. 

Cotton hopper control, H. G. Goon (Jour. Econ. Ent.. 19 (1926), No. 6, pp. 
869, 870). — ^The author reports brieily on the results of dusting with S-dustiiig 
mixture in controlling the cotton hopper at the Alabama Experiment Station, 
'rids mixture is composed of 50 per <ent sulfur and 50 i>er cent calcium cyanide, 
the cyanide content being between 17 and 25 i>er cent. It was found that 
this mixture was a good control medium for the cotton Ilea hopper, 8 to 10 lbs. 
per acre applied once a week being most satisfactory, and that no burning of 
foliage resulted from Its application. 

Determining the effectiveness of dormant treatments against the San 
Jose scale, W. S. Abbott (Jouf\ Econ. Ent., 19 (1926), No. 6, pp. 858-860 ). — 
The author concludes that a count of the first-generation young settling on 
new wood furnishes a reliable index of the effectiveness of dormant treatments 
against the San %Tose scale. A comparison of these counts will show the relative 
efficiency of various treatments, A high negative correlation between this 
count and the percentage of hibernating scales found dead Indicates the re- 
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liability of the latter count* The correlation coefficients indicate that in these 
experiments the records taken 30 days after treatment were accurate* 

Life history studies of seven described species of the genus LachuuSt 
M. A. Palmeb {Ann, Ent, Soc. Amer,, Jd ’No, 3, pp, 300-330, pis, 6), — Five 
of the seven species of Lachnus here described have been reared from the egg 
through successive generations to the summer forms. Sexual forms of all, 
except L. pscudotsugae, have been reared from summer forms captured in 
nature and cared for in the insectary. 

Dry-season studies of cane Homoptcra at Soledad, Cuba, with a list of 
the coccids of the district, J. G. Myers (Harvard Inst. Trap. Biol, and Med, 
Contrih. S (1926), pp, 63-110, fig. 1), — Following a brief introduction, the author 
presents a summary of present knowledge of insect transmission of mosaic of 
cane, the mosaic situation at Soledad, the fe('ding habits of Hemiptera in 
general, and the cane Homoptera of Soledad, followed by a general summary 
and conclusions. A. description of Phaciocephalus cuhanus n. sp., taken from 
sugar cane at Soleclad, is given in the first appendix, and a list of coccids of 
Soledad and their host plants in the second appendix. A bibliography of three 
pages is included. 

A contribution to the study of the biology and classification of the Ooc- 
cidae [trans. titlel, P. Vayssieue (Min, Agr, [France], Ann. lipiphyties, 12 
(1926), No. 4- 5, pp. 191-382, pis. 6, figs, 95), — The first part of this work (pp. 
202-347), following a brief introduction, deals with the subfamily Mono- 
phlebinae, treating of its general characteristics (pp. 202-233), a biological 
study of a monophlebine, GucrinUi serraMac Fab. (pp. 214-250), and the 
classification of the subfamily Monophlebinae, with descriptions of new species 
(pp. 250-347), The second part (pp. 348-370) deals with the ceweids from the 
standpoint of biogeography, including hosts, distribution of coccids on their 
hosts, geographical distribution of coccids, and various methods of dispersion 
of coccids. A bibliography of five pages is included. 

Report on sugar-cane borers at Soledad, Cuba, G. Salt (Harvard Inst, 
Trap. Biol, and Med. ContnJ). 3 (1926), pp. 9-62, pis. figs. 2). — This accounl is 
based upon 10 weeks' study of borer.s at Soledad, Cuba, particularly the sugar- 
cane borer, the silky cane weevil, and the shot-hole borer Xyleborus sp. A list 
of parasites and predators of Diatraea is presented in the first appendix and a 
list of ants Inhabiting Diatraea borings in sugar cane in the second appendix. 
A bibliography of four pages is included. 

The maize-stalk borer (Busseola fusca, Fuller), R. O. Wahl (Farming in 
So, Africa, 1 (1926), No, 8, pp. 279-281, 282, figs. 3). — This is an illustrated sum- 
mary of information on an important enemy of the corn crop in South Africa 
and means for its control. 

Apple leaf-rollers of the genera Amorbia, Archips, Fulfa, Pandemis, and 
Feronea, S. W. B^kort (Jour, Econ. Eni., 19 (1926), No. 6, pp. 813-819, fig. 1), — 
This is said to be an introductory paper to a more complete and detailed study 
of economic leaf-rollers. The author summarizes numerous scattered life- 
history studies, comparing them as to range of food plants, number of broods, 
manner of hibernation, and other minor habits. Many original notes are 
included. 

Codling moth ^n the Arkansas Valley, W. 11. Martih (Kans, State Hort, 
Soc. Bien. Rpt,, 38 (1924-25), pp. 51-56). — ^Tlie author reports that, beginning 
with 1922 and continuing up to the time of wTiting, the codling moth has 
increased very rapidly in the Arkansas Valley in Kansas, and that about 75 
per cent of the crops of both 1923 and 1924 showed codling moth injury. In 
1925 from 15 to 20 per cent of the fruit was wormy and from 60 to 70 per 
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cent of the remainder was stung. The Investigations conducted in 1925 showed 
other factors than the proper timing of the sprays to be necessary for satis- 
factory control. Tlieae factors include materials used, population of moths, 
set of fruit, and injury of the fruit A chart is presented which graphically 
Illustrates the emergence of the codling moth and the application of sprays 
In 1924. 

A test made of the efficiency of commercial spreaders in control of codling 
moth and apple blotch indicates that the oil spreaders were slightly more 
efficient, but that neither tlie oil nor the casein showed enough improvement 
over the check to warrant its general use. It is pointed out that the popula- 
tion of codling moth deiiends upon 4 factors, namely, winter mortality, packing 
sheds, natural enemies, and crop failures. The table presented shows the effect 
of light and heavy crops of apples on different trees in the same orchard in 
regard to codling moth control. 

Oriental fruit moth invades Ohio, I). M. DeLono {Agr. Student, S3 (1927), 
No. 5, pp. 117-119, 137, 138, figs. 3 ). — A brief account of this pest, which was 
first found In Ohio at C()lumi)us in the summer of 1925, when fruit on some 
trees under obsc^rvaiion was found infested to the extent of 5 to 10 per cent. 

The European corn l>orer Pyrausta nubilalis Hubii. — I, A discussion of 
its dormant period, K. W. Babcock (Ecology, 8 (1927), No 1, pp. J/3-59 ). — This 
account Is based upon investigations, details of which are given In tabular 
form. 

The author finds that after a certain i)eriod of (levelopnient the inter\entiou 
of a dormant or rest p<M‘iod is essential for the general welfare of the si>t*oies. 
1'lie Inception of dorinaiiey in the t‘orn borer is lud initiated by a fall in tem- 
perature, nor does heat alone at certain times during this period (*aiise it to emerge 
from this stale and resume development. ^J'he larva is very st»nsitivc to changes 
in (contact moisture during the dormant period. If desiccation occurs at this 
time, returdaliou of pupatitai results, and if the lo.ss of moisture is not coin- 
I)ensate(I for before active devcl<»pment begins, the nuinbei* of one generation 
individuals present in the descendants tends to inen^ase. 

The moth that destroys our fruit, C. P, van Mkkwe (Fanning in So. 
Africa, 1 (1926), No. 2, p. 5,1 ). — An account of the Arhava Uenardi, which attacks 
and injures fruit that is ripe or nearly rii)e. 

The relation of tlie red-bucked ciitworin to diversified agriculture in 
western Canada, K. M. King and N. J. Atkinson (Sa, Agr., 7 (1926), Ng. 3, 
pp. 86-9/, fig, 1 ). — In this discussion it is pointed out that the damage caused 
by Euxoa ochrog aster Gu. (K. -K., 55, p. 855) depresses the growing of those 

crops which it is most desirable to introduce In the Prairie Provinces in an 
effort to promote diversified agriculture, and exerts a strong pressure tending 
tow^ard a continuance of the straight grain farming now practiced. The prin- 
cipal crops which it is desired to introduce are sweet clover, alfalfa, flax, com, 
and sunflowers. These suffer more severely than grain because they arc pre- 
ferred to cereals by the cutworm, If cut while young they have no jiowers of re- 
covery, and the seedlings, at least of the first three mentioned, are very small. 

The cheese skipper as a pest in cured meats, P. Simaions (V. S. Dept. Agr. 
Bui. 1^53 (1927), pp. 56, pi. 1, figs. 10 ). — This Is a sunirnnry of information on 
Piophila easei (L,), based upon a review of the literature in*connection with a 
bibliography of 83 titles and investigations conducted by the author. The 
subject Is presented under the headings of systematic position and synonymy, 
common names, distribution, materials infested, the cheese skipper and disease, 
nature of injury to cured meat, the adult insect, the egg, the larva, metamor- 
phosis, emergence of adult, life cycle, insects found associated with the cheese 
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skijpper, and control measures, of which the principal are preventing the adnlta 
from entering storage rooms and infesting the meats. 

Syllabus of insect biology. — Coleoptera, I, H. Blukck (Syllahm der In-* 
sektmUologie, Coleopteren. Lieferung 1. Berlin: Borntraeger Bros., 19^5, 
iNo. W, VP* IS6; rev. in Ent. News, S8 (1927), No. 1, pp. 28, Tills first 
part of the author’s syllabus includes the Coleoptera through Hlsterldae. In 
the preparation of this work an attempt is being made to record all that has 
been published upon the life histories of insects, group by group and species 
by species. The review is by L. O. Howard. 

The parasites of Foplllia Japonicn in Japan and Chosen (Korea) and 
their introduction into the United States, C, P. Clausen, J. L. King, and 0. 
Tekanishi (U. 8. Dept. Agr. Bui. J429 (1927). pp. 56, pi. 1, figs. 35 ). — This is a 
summary of information on investigations of parasites of the Japanese beetle 
initiated in Japan In the spring of 1920 at Yokohama and extended in 1922 
to Chosen. The subject is dealt with under the special lieadings of the para- 
sites and their biology (pp. 3-44), life history of Popillm jatmnica in Japan 
(pp. 44-47), food plants of Popillia in Japan (pp. 47, 48), climatic conditions 
In the main fields of investigation (pp. 48-51), agriculture and natural lands 
of Japan and Chosen in relation to Popillia (pp. 51-53), and the species of 
Popillia in Chosen, i. e., P. atrocoerulea Bates, P. eastanoptera Hope, and 
P. mutans Newm. (pp. 53, 54). 

The parasites and predator dealt with include the following : Centeter cinerea 
Aldrich, EuMxapalfi jaratw Towns., Ocht'omeigenia ormioideH Towns., Prosena 
siherita (Fab.), Dexia vcntralis Aldrich, Campsomeris annulata (Fab.), Ttphia 
popilliavara Roh., T, vernalia Roh., and T. kormna Roh., and the carabid 
predator Craspcdmiotm Hhialts Schaum, representing three species of Tachiui- 
dae, two species of Dexiidae, and four species of Scoliidae. Among the 
taehinids C. cinerca is the mo.st promi.^lng species, since in its native habitat 
it is very abundant and exerts a marked control upon P. japonicn. 0. ormioides 
is more common in the wfirmer regions in Japan, though it ranges Inlo Chosen 
and northern China, which would indicate that it is n(»t limited to mild climatic 
conditions. Of the Tipliia species, T. popiUtarora at Koiwai effects a para- 
sitism of 20 per cent upon grubs of J. japonica. It was found that in the 
Orient P. japonica occurs only in Japan proi)er, and in that country it is of 
very minor importance as an enemy of economic crops. 

Sodium fluosilicate as a control for blister beetles on soybeans iu south- 
western Louisiana, J. W. Ingram (Jour. Econ. Ent., 19 (1926), No. 6, pp. 
85S-~858 ). — This contribution from the U. 8. D. A. Bureau of ICntomology reports 
on experiments conducted in southwestern Louisiana for the control of blister 
beetles on soy beans. The details are given of the work conducted, a brief 
account of which has been previously noted (E. S. R., 55, p. 602). 

The control of wire worms in glasshouses, H. W. Miles and F, R. Pether- 
BRIDGE (Jour. Min. Agr, [Ot. Brit.], 33 (1026), No. 10, pp. 931-939).— In the 
experiments reported calcium cyanide used at the rate of 1.5 to 3.5 lbs. per 180 
cu. ft, in conjunction with a suitable method of baiting, gave a good control. 
The results indicate that the finer the soil the more effective the treatment, 
and the nearer the middle of the bait rows the calcium cyanide is deposited the 
higher the mortaWty among the wireworms. 

Effect of highway slash on infestation by western pine beetle studied 
(U. 8. Dept Agr., Public Roads, 7 (1927), No. 12, pp. 251, 252).— This Is a brief 
account of the results obtained In a 4-year investigation of the effect of slash 
from highway clearing on insect infestation of surrounding timber. The work 
was conducted by J. E. Patterson, of the U. S. D. A. Bureau of Entomology, on 
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a hlgrhway in tlie Caacade MounUiins of southern Oregon. The study was 
commenced in 1920 with the clearing of a highway through a larger timber 
area consisting of yellow pine, sugar pine, Douglas fir, white fir, and true fir, 
the slash consisting of entire trunks and tops of trees dragged to either side 
of a clearing 60 ft. wide and 24 miles long. 

The results obtained in this region, where the western pine beetle is the 
pi*incipal insect enemy of the mature western yellow pine, show that line 
slash is very attractive to it, practically all such slash being attacked by this 
bark beetle. Its attack on the slash was not so heavy, however, as on mature 
standing timber, about one-half as many beetles attacking a unit area of bark 
on the felled trees. Due to an abnormal mortality the Increase of beetles 
developing in the slash studied was only 64 ixa* cent of the number of beetles 
making the attack, whereas the corresponding increase in adjacent limber at 
the same time was 165 i)er cent. It was found that bark beetles from the 
siiiToundiug standing tlml>er were attracted to the slasli at the time of attack, 
and a temporary concentration of infestation occnired in Us immediate vicinity. 
However, normal distribution of the infestation was resumeil within a year. 
This concentration and the breeding of b€»etles in line slash did not increase 
or greatly infiuenc‘e infe.stations In the surrounding forest, the cycle of infesta- 
tion continuing regardless of the slasli The study indicates that the infesta- 
tion of line slash by Dendroctonm brcvicomis is not a serious menace to 
neighboring mature limber, and may be disrt'gardM when the problem of slash 
disposal is under consideration. 

The western pine beetle control problem, J. M. Miller (Jour. ForcAtry, 2Jf 
Fin. iS', PI). Si)l-d10).~~T\\Q problem of <-ontrolling the western pine beetle 
is consideriHl under the headings of character of damage, basis for control 
methods and strategy, results of early <*outrol projes^ts, importance of natural 
control factons, mainleimnce control, control bf an is(duted infestation, a 
million aert^ project (the southern Oregon - -mu'tliern California), improved 
methods needed, possibility of control lliruugb fonst management, and the 
need for Airther investigations. 

Boll weevil investigations (Florida Sta. Rpt. JPJO, pp. JfO, .}/).— In a study 
made by E. F. Grossman of a largi* number of mixtures, it was found that 
one consisting of 1 Ib. (d calcium arsenate, 1 gul. of water, and 1 gal. of sirup 
was the most effective in its resistance to rain, drying, and surface caking, 
as well as Unng cheaix^r than the more concentrated mixtures eominonly recom- 
mended. A mixture consisting of 1 lb. of calcium arsenate, 2 gal. of water, 
and 1 gal. of sirup was also found to be very elfeetive. The fact that the 
suiiernalant liQuid obtained when these mixtures settled did not contain sulii- 
cient arsenic to be toxic to the w(*evils emphasizes the need for stirring these 
mixtures while using. Laboratory tests witli weevils upheld the eonttaition 
that blackstrap is much inferior to higher grade s.rups for making sirup 
mixtures. In the experiments the weevils would actually refuse blackstrap 
and, in most cases, feed immetliately upon higher grade sirui>« if offereil. 

The life history and control of the cranberry weevil, Anthonoinus mus* 
cuius Say (Ooleoptera; Curculionidae) , D. S. I.«vciU)xx (if our. Econ. Ent., 19 
(19M), No. 6, pp, 819-829 ). — This is a contribution from the Massachusetts Ex- 
periment Btatiou dealing with a i>est that occurs sporadically on Massachusetts 
bogs, often causing considerable loss to the cranberry crop before its presence 
is susijected. It is pointed out that tlie true cranberry weevil is A. mtisculus 
Bay, not A. auturalia I^Oonte as it has been referred to in the past. It has a 
single generation a year in Massachusetts and both the larvae and the adults 
are of economic importance. Control measures carried out experimentally 
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resulted in the adoption of a mixture of Bordeaux, calcium arsenate, lime, and 
fish-oil soap. This insecticide has proved efiicient wlnen applied commercially. 
The Bordeaux and soap tend to spread the mixture evenly over the waxy 
cuticle of the cranberry leaf and fruit and to make it stick under severe 
conditions. 

Bees, wasps, and ants, C. A. Haix {London: A, d 0. Blacky 1925, pp. 
VIII+88, pU. 12, flgs, 5). — This is a popular account dealing with the social 
and solitary bees and wasps and the ants. 

Bee investigations {Kanms Sfa, Bieiu Rpt. 1925-26, pp. 117, 118), — 1‘articu- 
lar mention is made of a study of the causes which affect the granulation of 
honey. The work indicates that (1) diffused light does not influence crystalli- 
zation, (2) low temperatures combined with extreme variations in dally lem- 
lieratures hasten the beginning of crystallization and also shorten the period 
of time (3) air incoriwrated into lumey has a tendency to hasten the l)eglnning 
of crystallization and shortens the i)eriod required, (4) crystallization of a 
blend of two or more honeys is influenced by the ratio of crystallization and 
shortens the period required, <5) crystallization of a blend of two or more 
honeys is influenced by the ratio of ciTstallization to noncrystalllzable sugars 
which It contains, (0) a correlation exists between the fjercentage (vf dextrose 
in honey and the number of days from extracthm until crystallizatlou begins, 
and (7) a correlation exists hetwinm the i>ercentage of dextrose in honey and 
the length of time required for tlm completion of the crystallization i)J’ocess. 

The domestic bee, its care and product, li. Icijeh (l/AhciUe Domeatique, 
son Elevage et sea Produits, Paris: Oarnier Bros., [19251, pp. XA'I-\-S51, 

134). — This is a practical ac(*ounl. 

Telenomus cosmopeplae (iraliaii, an egg I>ara«ite of Oosmopepla biniacii- 
lata Thomas, W. V. Balduf {Jour. Econ, Ent., 19 {1926), Xo. 6, pp. 829-841), — 
It is iK>lnted out that the i>entaiomid V. hlmacuWa q''homas is a potential i)es< 
of the snapdragon on which it is commonly found. It is held in check, how- 
ever, by a new egg parasite, T. vosmopepiae Gahan. In the present i»aper tiie 
author reports uixm the manner of oviposition, larval habits, life cycle, and 
economic value of the parasite. Triphlepa insidiosus 8ay is suspected of 
reducing the effectiveness of the parasite hy preying on the (’osinopepla eggs, 
both parasitized and unparasitized. 

The anatomy of a British phytophagous chalctdoid of the genus Harmo- 
lita (Isosoma), H. C. James {Zool. Eoc. London Proc., 1920, I, pp. 75-182, 
figs. 70). — This is a report of an exteiKknl anatomical study of the eurytomld 
H. graminieola (Giraud). 

Notes on some feeding habits of two chalcid parasites, O. 11. Gkiswolu 
{Ann. Ent. Eoc. Amer., 19 {1926), No. S. pp. $31-534, fiff- i).— The author here 
adds Aphidencyrtua inquisitor Howard and Aphellnus jucundus Gahan, which 
were reared from the geranium aphid Macrosiphujn comelli Patch, to the 
increasing list of chalclds that have been obseiwed feeding at puncture holes 
made by the ovipositor. 

Insect control, G. H. Beackmon {Florida Eta. Rpt. 1926, pp. 66, ^7).— The 
pecan culturlst reports that in cooperative work with the department of ento- 
mology excellent results were obtained in control of the leaf-case bearer by the 
use of 1 lb. of arsenate of lead and 3 lbs. of lime to 50 gal. water, or by 
adding it to Bordeaux in the same proiwrtion. Two appliciitions, made about 
July and August, have a somewhat better control than did one. 

The cultivation of Herpetomonas innscarum (Leidy I.85B) Kent IBS A 
from Lncilia serlcata, J. J. Dkbohlav {Jour. Paraaitoh, 12 {1926), No* PP* 
18$^19d, pU. 2; aha. in Jour. Trop, Med. and Hyg. {London], 29 {1926), No. 24f 
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p. 412 ). — ^This herpetomonas, requiring a medlnm of low hydrogen4on concen- 
tration, namely, pH 5.6 to 6.4, was isolated in pure live culture from tlie green- 
bottle fly, L. serioata. It was found in 83.4 per cent of the specimens examined. 

ANIMAL PEODUCTION 

The interpretation of the feeding trial, E. W. Crampton (ScL Agr„ 7 
(1926), No. 2y pp. 41-60 ). — This article explains the application of biometry to 
the data of feeding trials for fattening and dairy animals. It also shows how 
biometry is used in the interpretation of these data. 

Preliminary investigations regarding the influence of the size of the 
ration on the productive value of feeding stuffs [trans. title], I. Poijabvi 
(Statenfi LanthrxikRforHohsr erics. [Finland] Vctcnsk. Puh. 6 (1926), pp. 4S, figs. 
5; Fmg. ahs., pp. S 8 ~ 41 )- — "l^his preliminary work indicates that as the bulk in 
the ration increases the digestibility decreases. Three reasons have been 
tentatively assigned for this reduction in digestibility; (1) increased bulk 
passes through the digestive tract quicker and hence has less time for digestion, 
(2) the bacterial action which aids in digesting crude fiber may be limited, 
and (3) there may be a limit to the capacity of the intestines to absorb digested 
nutrients. 

Animal nutrition work [at the Iowa Station] (Iona Fta. Rpt. 1926, pp. 
34, ^^^6 ). — The continuation of the study of the effect of mineral supplements 
(E. S. K., 55, p 561) has dealt largely with the value of salts of fluorine. Suc- 
cessive generations of rats fed less than 0 025 i>er ecuit sodium fluoride appar- 
(mtly reproduwd well hut did not gro^v normally. Reproduction in this case 
is usually slow, the mortaliiy high, and th(‘ weight of each siiet*essive genera- 
tion is less. Calcium fluoride apparently has the sfiine effect as sodium fluoride, 
l>ut being le.ss &olui)lo rats can tolerate it in larger amounts. Rats tolerate both 
salts in larger amounts when fed with a mixed ration than when fed with a 
jairifled ration or a single grain ration. 

Feeding beef cattle in California, 11. R. CriLiunT (Calif. Agr. Col. TCxf. 
Cirv. 3 (1926), pp. 19, figs. 4), ~A jjopular discussion of tlic reasons, the methmls, 
and the principles for feciling btxT cattle in California. 

(Vittle feeding e.vperimeiits {loira Rpt. 1926. pp. 18, 19 ). — Eight lots of 
ear-old steers nore fed for 120 days to eompan* silage and buy, and dry 
roughage as the roughage portion of a ratimi and also the value of mineral 
Mipph inents. Two eoinnionly used Corn R(»I1 rations were fed in tills experi- 
ment: (1) Shelh'd corn, oil meal, alfalfa hay. and .salt and (2) the same 
{’xcept that corn silagt* w.ms added. 

The results indicate that the above rations were of equal merit from the 
standpoint of gain and cf)st of gain. Tin* addition of 1.25 oz, of a simple 
mineral mixture inereased the rate of gain 5 per cent and raised the selling 
price from 15 to 25 cts. iK*r liundrcdweiglit. Ste<*rs ate an average of 3.25 
oz. of black loam ikm* day. Rlack loam increascHl the daily gains, decreased the 
feed required for KKl lbs. of gain, and inereased the selling price 50 cts, i>er 
100 lbs. Corn fodder and alfalfa hay as the roughage iwtion of a ration was 
not successful either In rate or c'conomy of gains. 

Buying and feeding cattle, R. Beresford and C. W. McDonau) (Iowa Agr. 
Col Ewt Bui. 117 (1926), pp. SI, figs. 12).— ~A popular presentation of the prob- 
lems of buying and feeding beef cattle. 

Beef -cattle feeding Investigations [at the Fort Hays Substation] {Kansas 
8ta. Bim. Rpt. 1925-26, pp. 1S9, 14 O ). — The n^sults of experiments with kafir 
and cane in the form of dry roughage and in the form of silage have been 
previously noted (E. S. R., 55, p. 358). The calculated return per acre for 

47951—27 6 
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feeds consumed by lots receiving silage was $18.1S and where no silage was 
fed $5.18. Calves receiving 13.67 lbs. of alfalfa hay and 1 lb, of cottonseed 
cake per day gained 0.73 lb. daily, while calves fed the same ration exc^ that 
Sudan hay was substituted for alfalfa gained 0.47 lb. daily. Cows fed on cut 
kafir or sorgo butts with alfalfa hay made somewhat larger gains than those 
fed whole kafir or sorgo butts. However, the difference was not great enough 
to pay for the cost of cutting. 

Swine feeding experiments, .1. 1^1. Scott (Florida Sia, Rpt, 1920, pp. 
In three experiments of two lots each, In which 7, 10, and 7 hogs per 
lot, resxiectively, were fed to comi)arG rations of (1) shelled corn 0 parts and 
fish meal 1 part and (2) shelled corn 0 parts, alfalfa meal 2 parts, and cotton- 
seed meal 1 part, the pigs fed alfalfa meal and cottonseed meal made an 
average of 0.13 lb. per head greater daily gain than the lot fed fish meal. The 
feed requirement for 100 lbs. gain was less when fish meal was used. 

[Swine feeding and breeding experiments at the Iowa Station] (Iowa 
Sta. Rpt. 1926, pp. 20, 21, 22, 2S). — Kesults of two experiments not previously 
reported are briefly noted. 

Bogging down com to hcst advantage. — Seven lots of 15 120-lb. pigs were fed 
in different eornflelds and compared witli a pheck lot on rape pasture. Pigs 
receiving standing corn and minerals required 093 lbs. of feed lo produce 1(X) 
lbs. of gain, while in a similar field in wdiicli soy beans were planted and 
tankage and minerals alh*wed the pigs required only 412 lbs. of feed lo xiroduce 
the same gain. The first lot made an average daily gain of 1 Ib. ikt day, while 
those in the second lot made 1% lbs. i>er day. Standing corn supplemented 
with whole soy beans, or tniikag<i, or beans in the pod, or tankage and beans in 
the pod, or rape and tankage, or rye and tankage, gave better results than 
standing corn and minerals. Beans planted in the hills of corn reduced the 
yield of corn, and hence reduced the hog gains per acre. Beans as the sole 
supplement to corn are not satisfactory. Hogging down corn when proi)eriy 
managed has been much more economical that) feeding tlie husked corn to pigs 
on rape pasture. 

Rwinc Mn’ceding v. outhreeding - -A record of 11 outbred and 8 inbred litters 
showed that the inbred sows prcKliieed 8.9 jags per litt^T, wliile the outbred 
sows produced 0.8 pigs. However. 30 i>er cent of the inbred pigs died before 
the end of the suclding x>eriod, while only 18 i>er cent of tlie oulbre<i pigs died. 
vSeven outbred litters required 220 days to reach 225 lbs. in weight, while 4 
inbred litters required 249 days to reach tlm .s.ime weight. 

[Investigations with swine at the Kansas Station] ( Kannas Sta. Bten. Rpt. 
1925-26, pp. 8i~86, 88-91, 02). — The result. s of exi)eriments are briefly noted. 

The nutritive requirement b of swine. — This is a continuation of work i>re- 
viou.sly noted (E. S. K., 52, p, 409). A clHunical analy.sis of the blood, bone, 
and brain of pigs fed a ration of white corji, tankage, and bone ash to an 
advanced stage of avitaminosis A showed no significant difference when com- 
pared with normal hogs. Of 4 sows f(‘d an optimum ration of white com, 
tankage, bone ash, alfalfa meal, sprouted oats, butterfat, aiul cod-liver oil, 2 
farrowed good litters and 2 jioor. Individuality of the animals seemed to play 
an impoiiant part In the production of this lot. 

Bwine feeding investigations. — During the winter of 1924-25 5 lots of 10 pigs 
each were fattened in dry lot on corn and a protein supplement which con- 
sijsted of (1) tankage, (2) 3 parts tankage to 1 part linseed oil meal, (3) 2 
parts tankage and 2 parts linseed oil meal, (4) 1 part tankage and 3 parts 
linseed oil meal, and (5) linseed oil meal. Alfalfa hay was fed to all lot®. 
In this experiment it was found that the greater the proimrtlon of tankage 
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and the leas linseed oil meal in the ration the greater the gains and finish and 
the cheaper the gains. 

Three lots of 15 pigs each were fattened during the summer of 1925 on 
alfalfa pasture, corn, and a protein supplement consisting of (1) tankage, 
(2) tankage 50 per cent and linseed oil meal 50 per cent, and (3) linseed oil 
meal. There was little difference in the nite or economy of gains in the first 
and second lots. In the third lot the feed required i>er unit of gain was at)out 
the same as in the other lots, but the rate of gain was 14 per cent less. 

During the winter of 1925-26, G lots of 8 pigs each were fattened in dry lot 
on com and the following supplements: (1) Tankage and salt, (2) tankage 
and alfalfa hay, (3) tankage, alfalfa hay, and salt, (4) equal parts of tankage 
and linseed oil meal, (5) equal parts of tankage and oil meal and alfalfa hay, 
and (6) equal parts of tankage and oil meal, alfalfa hay, and salt. The rate 
and economy of gains were greater in lots fed tankage. The use of alfalfa hay 
resulted in more vigorous and healthy pigs. The addition of salt to a ration 
containing alfalfa hay reduced the rate of gain and increased the feed required 
per unit of gain. 

Pigs fed corn and tankage on alfalfa pasture made an average daily gain of 
1.47 lbs. over a period of 105 days. Pigs fed ground kafir and tankage on Sudan 
pasture gained 1.37 lbs. daily. It required 341.42 Ihs. of corn and 3.8 Ihs. of 
tankage on alfalfa pasture and 354.44 lbs. of ground kafir and 17.52 lbs. of 
tankage on Sudan grass pasture to produce 100 lbs. of gain. 

A cfjmparison of different methods of feeding spring pigs, — study was made 
of different methods of feeding spring pigs: (1) Deferred full feeding v. 
immediate full feeding, (2) growing feeder pigs on alfalfa pasture, and (3) 
fattening feeder pigs on new corn. One group of pigs fed 1 lb. of corn and 
0.2 lb. of tankage on alfalfa pasture from June 15 to Septcml)er 28 made an 
average dally gain of 0.53 lb. It required approximately 2 bu. of corn and 20 
lbs. of tankage besides the alfalfa pasture to grow these pigs from GO to 115 
lbs. From September 28 these same pigs w^ere fed an average of 8.24 lbs. of 
corn and 0.25 lb. of tankage for GO days. During this period they averaged 
approximately 2.05 lbs. per head daily gain. It required 9 bu. of corn and 15 
lbs. of tankage to increase the live weight from 115 to 238 lbs. The other lot 
full fed from the start made an average daily gain of 1.51 lbs. for a period of 
105 days. These pigs ate an average of 4.96 lbs. of corn and 0.2 Ih. of tankage 
and required about 9.5 bu. of corn and 20 lbs. of tankage to increase from 60 
to 218 lbs. in weight. 

A study of pasture values and posture methods for horses, cattle, sheep, and 
su>i7te. — In a study of pastures sweet clover proved to be less valuable than 
alfalfa for sAvine but satisfactory for sheep and cattle. Little trouble wan 
experienced with bloat. Sudan grass proved to be one of the most satisfactory 
summer pasture crops for all classes of livestock. Orcliard grass was one of 
the most satisfactory permanent pasture grasses. 

(Irrigated pastures at the Garden City, Kans., Substation] {Kansas Sta, 
Bien. Rpt 192B-26, pp. l iS, lU ). — ^Two lots of 50- to OO-lh. spring pigs w^ere fed 
on irrigated alfalfa pasture for 108 days. One lot received 2 lbs. of ground 
mllo per 100 lbs. live weight, and the other lot was self-fed ground mllo. Lot 1 
gained an average of 0.56 lb. per head daily, and lot 2 gained 1.2 lbs. It was 
found that the pigs In lot 2 were ready for market at the end of the grazing 
season, while those !n lot 1 needed a finishing |)erlod in dry lot. The calculated 
return per acre of alfalfa was $76.37 less cost of milo In the case of lot 1, and 
$109.18 In the case of lot 2, 
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Two hfilf-&CTe plats were seeded to a mlxtute of 9 varieties of tame grassesL 
A third plat was seeded to sweet clover. One of the grass plats was treated 
with barnyard manure. During 1925 the mixed grass plats furnished 143 
days’ pasture at the rate of 2 dairy cows per acre, and the sweet clover plat 
furnished 140 days’ pasture at the same rate. The net return from the 
untreated grass plat was approximately $37.60, from the treated plat $61.76, 
and from the sweet clover plat $64.70. 

Some experiments In mineral feeding, R. D. Sinci^aik and J. P. Sackvili.k 
(Sci. Agr,y d (1926) y No, ii, pp, 375-379, flgfi. 5 ). — The results of two trials with 
the feeding of minerals to hogs on pasture are reported. The pigs in these 
experiments averaged from 45 to 55 lbs. in weight at the l>eginning of the 
trial. All lots were run on raiie pasture, and the grain ration consisted of 
oats, barley, and shorts. Buttermilk was fed to all lots at the beginning of 
the test, but the amount was decreased until none was being fed at the end 
of 28 days. Where tankage was fed the amount given was 5 per cent of 
the grain ration. 

In both trials the addition of a simple mineral mixture when tankage was 
not fed resulted in increased gains and lower fc^ed requirements. Complex 
mineral mixtures were not as economical, either in rate of gfiin or feed 
requirad, as the simple mixtures. 

Very good results were obtained in feeding salt as a supplement, indicating 
that sodium chloride is an essential ingredient to mineral mixtures. No ill 
effects from salt feeding were observed. 

The addition of a simple mineral mixture to tankage did not indicate that 
tankage needed mineral supplements. In all tests the addition of the simide 
mineral mixtures to grain alone gave more rapid and more ec?onomical gains 
than when tankage was added. 

The influence of different quantities of salt upon the palatahility and 
keeping qualities of hams and bacon (Kansas Sta. Jiien, RpL t925-26y pp. 
92-4)4 ). — During 1924-25, 5 lots of hams and bacons were put in cures in which 
the amount of salt varied. The formula used in lot 1 was 12 lbs. of salt, 
3 lbs. of brown sugar, and 3 oz. of saltpeter dissolved in (5 gal. of water for 
each 100 lbs. of meat. The bacons were left in the cure for 2 dajs per pound 
per piecje and the hams 3 days r)er pound per piece and then smoked for 24 
hours with hickory smoke. In lots 2, 3, 4, and 5 the cure was the same excej)! 
that the salt was reduced to 11, 10, 9, and 8 lbs., respecUvely, From the 
standpoint of palatahility, the use of 9 and 10 lbs. of salt f70 t<» 7(r by the 
salimometer) gave the best results. A chemical analysis of these two lots 
showed the salt <*ontent of the bacons to be 3.05 and 2.82 p<T cent and for the 
hams 4.45 and 4.08 iK*r cent, respectively. The amount of salt used had no 
effect upon tlie development of molds. The sugar content was about 60 i>er 
cent less than that prestmt in commercial products, and the salti)eter was also 
less. This was thought to he due to the calcium content of the salt and water. 

In 1926-26 the cure used in lot 1 was the same as described alxwe except 
that the time in smoke was reduced 4 hours. In lot 2, 10 lbs. of Kansas salt 
was used; in lot 3, 10 lbs. of Michigan salt; and in lot 4, 8 lbs. of Kansas 
salt. In lots 6 and 6 smoked salt was used as directed by the manufacturers, 
lot 6 using the dry cure and lot 6 the brine cure. Eight lbs. of salt (65® by 
the salimometer) was found to be satisfactory. The amount of salt had no 
apparent effect urK)n shrinkage. In palatahility and physical appearance the 
Kansas salt produced the same results ns Michigan salt. Smoked shit was 
fairly satisfactory, the meat shrinking less than when cured by the regular 
method, hut being inferior as to color, flavor, and cooking qualities. The brine 
cure proved most efficient when smoked salt was used. 
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The Chow C^ow, E. L. Dii:t»ich and L. M. Davies (Chicago: Judy Fuh. Co,, 
10^6, pp, 72, figs^. $B ). — ^Thls book contains a brief history and suggestions on the 
management, feeding, and sliowing of the chow dog. 

Operation of a four-unit poultry plant for commercial year 1925-1026, 
B. F. Kaufp (North Carolina Sta. Bui. 251 (1927), pp. 28, figs. 7).— Two years’ 
results of a 10-year experiment are reported In this bulletin. It is a continua- 
tion and elaboration of work previously noted (E. S. K., 55, p. 265). 

[Poultry investigations at tlie liansas Station] (Ka^isas kita. Bien. Bpt, 
1925-26, pp. 107-111, 12$, 124, 125 ). — ^The results of experiments are brietly noted. 

Poultr'p flock management . — This is a continuation of work previously noted 
(E. S. It, 52, p. 474). High winter egg yields were gotten by placing March 
or April hatched pullets In the laying house October 1, coiitiniug them until 
April 15, and forcing for egg produdion during this ijeriod. Hens that have 
(completed one or more years’ production produc*e eggs of good fertility and 
hatchability when allowed frt^ range all winter and spring. 

Effect of feeding ichite and yellow corn and supple nicntary feeds on egg pro- 
duction and hatchability. —Ton Rhode Island Red pullets fed white corn and 
meat scrap produced an average of 50 eggs from November 1 to June 1 that 
were 82 per cent fertile, but only 38 per cent of these hatched. A similar lot 
fed yellow corn and meat scrap produced 89 eggs, 74 per cent of which were 
fertile, and 60 per cent of these hatched. With soy bean meal and 3 per cent 
mineral mixture added to the white corn ration, the number of eggs was larger 
by 8, but there was no effect uiion fertility, and the hatchability was raised 
to 61 per cent. With white CM)rn, meat scrap, and alfalla meal the egg pro- 
duction was 77, the fertility 44 per cent, and the hatchability 56 i)er cent. 

White Ix^ghoru pullets fed a scratch ration of yellow corn and a mash of 
ground yellow corn, meat scrap, and dried buttermilk produced an average 
of 58 eggs from November 1 to May 1, of which 91 per cent were fertile, and 
76 iier cent*of these hatched. A similar lot fed >\hite corn instead of yellow 
produced 37 eggs, 85 tier cent of which were fertile, and 05 per cent hatched. 
Replacing the meat scrap in the latter raiioii with s(»y bean meal and a mineral 
mixture in place of the dried buttermilk apparently reduced the egg produc- 
tion more than half and also decreased the fertility and hatchability. The 
addition of ground alfalfa leaves to the white corn ration gave the best results. 
Pullets in this lot produced 74 eggs, 90 per cent of which w^ere fertile, and 86 
per cent of these hatched. 

The effect of an inadequate ration on the production and hatchability of 
Continuing this project (E. 8. R., 52, p. 474), It was found from a 
biological analysis that eggs from hens which received ultra-violet light either 
from direct sunshine or from a quartz . mercury arc light contained more 
\1tamiu D than eggs from hens receiving sunlight through window^ glass. 

A study was made of tlie relative antirachitic value of sources of ultra-violet 
light and various substances containing vitamin D as ineasurtHl by the develop- 
ment of growing chicks fed an adequate diet. As indicated by the weights of 
chicks at 56 days of age, ultra-violet light from a glass tube for 9.5 hours 
daily gave best results. This w^as followed by 0.5 per cent cod-liver oil in 
the ration, diret^t sunlight, ultra-violet light through a quartz tube for 15 
minutes, ultra-violet light tliixjugh a glass tube for 8.25 hours, 2 per cent 
irradiated cottonseed oil, 2 per c^nt irradiated Wesson oil, and sunlight diffused 
through window glass. 

Melation of adequacy of diet, to dum»e . — ^liJxperiinents Indicated that there 
was little relationship between losses due to avitaminosis A in adult chickens 
and the mineral content of the feed or the presence or lack of vitamin D. 
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Feedlnjs; experiments with lieghorns^ h, W. Oasskl (WmMngton Ooi. 8ta. 
Bid, B1& (1927), pp, S2, fips, 15),— The results of three experiments are r^orted 
in this publication. Two of these have been previously noted (K. S. R,, 66, 
p, 667). 

The third is a comparison of ground v. uiiground grain mixtures with sour 
sMm milk for laying hens, with a standard laying ration. Seven pens of 20 
Single Comb WMte Leghorn pullets hatched May 16 were fed from November 1, 
1926, to October 31, 1926, in pens 15 by 6 ft, with a cinder yard 324 sq. ft. in 
area. Sour skim milk, grit, oyster shell, and charcoal were available at all 
times in all lots. The green feed for all lots consisted of dried alfalfa leaves 
in the fall and winter and green alfalfa in the spring and summer. 

Lot 1 received the W. S. C, standard laying ration, consisting of scratch and 
laying mash. Lots 2, 3, and 4 received a scratch, no mash ration, consisting 
In lot 2 of 66 lbs. of wheat and 34 lbs. of oats, in lot 3, 66 lbs. of wheat, 25 lbs. 
of oat.s, and 25 lbs. of barley, and in lot 4, 35 lbs. of wheat, 35 lbs. of cracked 
yellow corn, and 30 lbs. of oats. In lots 6, 6, and 7 the birds received a whole 
grain mash, no scratch ration, consisting of the same feeds in the same propor- 
tions as in lots 2, 3, and 4, resiKiCtively, except that the grains were ground. 

The resnlts indicate that under the conditions of this experiment, the ground 
grain mixtures (no scratch) with sour skim milk were somewhat superior to 
unground grain (no mash) or the standard laying ration for feeding producing 
hens. 

Feeding and housing for laying hens, W. li. Qxjayle and A. Christensen 
(Wyoming 8ta. Bui 1^9 (1927), pp. SI, ftgs. S). — The results of two years^ 
experiments in feeding pullets show tliat with a ration containing 20 i)er cent of 
protein there were produced over 50 dozen more eggs per year from a flock 
of 100 birds than with a ration containing 10 per cent of protein. Pullets 
receiving the higli protein ration returned a greater profit than the low protein 
flock. 

Insulating a poultry house with straw showed an annual Increase in egg 
production of over 62 doz. eggs per flock of 110 birds over a nonin.sulated house. 
A large portion of this increase was during the winter months when the price 
of eggs is high. 

Pullets produced 1,90915 doz. eggs per year as compared to 1,288tV doz. eggs 
for yearling hens. The pullets also increased 48 per cent more in weight tlian 
did the hens. 

A comparison of the growth of chicks behind window glass and a glass 
substitnte, W, F. Wood, jb. (Poultry Scl, 6 (1926-27), No. 2, pp. 62-79, 
figs, 2), — Since ordinary v^dndow glass docs not permit the radiation of ultra- 
violet rays, this exi)eriment w^as undertaken to test the effect upon growth of 
a glass substitute. 

Three groups of 25 chicks each were fed the ration of Hart et al. (B, S. R., 
47, p. 871) which produces leg weakness. Lot 1 was placed behind ordinary 
window glass, lot 2 behind Cel -0-Glass, and lot 3 was kept under the same condi- 
tions as lot 1 but fed 2 per cent of cod-liver oil In addition to the basal ration. 
Weights were taken individually each week. 

Only the group receiving sunlight through window glass developed leg weak- 
nesses, and a study of leg bones from chicks in this lot showed anatomical 
rickets. Lot 1 made a subnormal growth, lot 2 normal, and lot 3 about normal. 
The value of a glass substitute depends upon (1) its power to transmit the 
protective rays, (2) the season of the year, and (3) the amount of pure sunlight 
during the midday hours. 

Barlf growth rates of chickens with special reference to nltra-vidlM 
light, H. D. GooDArjj (Amor. Jour, Physiol, 79 (1926), No. 1, pp. U-^0, figs. 6).— 
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The author fouiui that early gi'owth rate in chicks in excess of that reported 
as “ normal ” may be obtained. Chicks hatched in the early part of the season 
grew faster than those hatched In the latter part. Chicks from hens 2 years 
old and over were heavier at 30 days of age than those from hens 1 year 
of age. 

Irradiation of chicks from 5 to 15 seconds daily with a mercury vapor lamp 
was ineffective in promoting growth. Thirty seconds was not completely 
adequate, but 1 minute gave as good results as exposures up to 3 hours. Kadia- 
tiou from 1 to 10 minutes twice weekly gave normal growth, while less fre- 
quell t radiation apx>eared inadequate. There were some indications that pro- 
longed radiation retarded growth. Winter sunlight appeared to he both growth 
promoting and a preventive of leg weakness. 

Exposing the dry mash to a mercury lamp for 10 minutes appeared to favor 
growth but did not wholly prevent leg weakness, while exposure to sunlight 
for 30 minutes did not favor growth. Forced feeding nonirradiated chicks 
with the dropplui?« of irradiated chicks was Ineffective in promoting growth. 

Kenring of pullets in confinement, F. U. BKAUDErrE, J. J. Black, and 0. S. 
i*LA'iT (New Jersey ^las. Hints to Poultry men, J5 (1927), No. 6, pp. !)• — 

Bireetlons are given for rearing pullets in confinement, especially in regard 
to prevention of infoclion from internal parasites. The construction of houses 
and yards, amount of feeding and floor space necessary, and the water and 
fetHl supply are discuss(‘d. 

lullueneing the development of the chick (Connect icut Storrs Sta. Bui. H2 
(1926), pp. 170, ISO, figs. 2 ). — During normal incubation a suriden increase in 
mortality beginning on the seventeenth day is noted, and about Go per cent 
of the eggs hatch. Wlien developing eggs wore injected on the sixth day with 
2 cc. of a phyftiologlcal salt solution, after an initial uiortality due to the in- 
jection, there is only a slight increase in mortality in the later stages and 
about 50 i)er cent of the eggs hatch. When a small amoiuit of lithium chloride 
Is added to the fluid injected the reaction is the same as above up to the 
nineteenth day, when a high mortality occurs bringing the hatch down to 30 
per cent. These results led to the belief that the cause of the late peak mortal- 
ity may be sought in tlie early stages of incubation. 

Value of milk in the chick ration (Iona Sta. Rpt. 1926, pp. 27, 28 ). — An 
experiment was conducted to compare the antirachitic properties of whole and 
skhn milk. Weights were taken at the end of 8 weeks to determine the value 
of the various rations in promoting growth. Corn and milk did not produce 
normal growth. A<ldiug 3 per cent of a mineral mixture increased the weight 
per ehick. The addition of casein to the minerals did not improve the value of 
the ration. Whole milk contained more of the antirachitic vitamin than skim 
milk. ExiK)sure to ultra-violet light prevented leg weakness, stimulated feed 
consumption, and increased the weight of the chicks. 

Hickets in chicks, 1, II, (L F. Heuskb and L. O. Noams (Poultry Sai.^ 6 
(1926-27), Nos. 1, pp. 9-17, figs. 2; 2, pp. 9i-9S, fig. the first of those two 

articles, 3 tests with White Leghorn chicks to determine the variation In the 
antirachitic proixjrlles of different brands of cod-liver oil are reiwrted. Seven 
brands were selected at random, two of American origin and five Norwegian 
refined oils. In the first two trials the rations were typical chick rations, but 
in the third tidal the feed was given entirely in the form of mash. The cod- 
liver oil was so mixed in the feed as to constitute 0.5 per cent of the ration. 
Each trial was of 8 weeks' duration, and chicks were confined without exposure 
to direct sunlight throughout each trial. Only vigorous normal chicks were 
used, and they were weighed individually when transferred from the brooder 
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aad weekly thereafter, except in trial 1, wheri they were weighed oaly at the 
end of the test. 

The authors found that different brands of cod-liver oil vary significantly 
in their vitamin content when measured by means of chicks. With plenty of 
calcium and phosphorus in the ration the amount of cod-liver oil necessary 
to protect against rickets depends upon the antirachitic potency of the oil and 
the amount of this factor stored in the body of the chick at the time of 
hatching. 

In the second article of the series 4 different grades of cod-liver oil were 
studied to test their antirachitic values for chicks. One was an American refined 
cod-liver oil tested biologically, another was an untested American refined oil, 
the third a Norwegian refined oil, and the fourth a brown cod-liver oil. These 
oils were incorporated at the rate of 0,2 per cent in both grain and mash. One 
lot was fed as a check. 

Results indicate that only the tested and brown (‘od-liver oil provided complete 
protection against rickets. Three individuals from each lot were taken for 
bone analysis. Tiiere was no lameness nor beading on the ribs of any cliick 
on either the tested, brown, or untested American refined oils, although the 
mineral content in the last lot was somewhat lower than in either otlier case. 
In the lot receiving the Norwegian refined oil the mineral contents of the bone 
were low, and lameness and beading on the ribs were evident 

Care and management of baby chicks, W. C. Thompson and F. H. T. 
Olickneb (New Jersey Stas. Circ. 109 (1927) ^ pp. 32, fips. 31). — Tliis is a 
revised edition of Circular 109 previously noted (E. S. It, 51, p. 777). 

DAISY FAHMINa— DAIKYING 

The principles of dairy -farming, G. H, Garrad (London: Ernest Benn, 1926^ 
pp. 199). — This book is intended for the practical dairyman dealing with the 
management and feeding of dairy cattle. The problems of selecting and stock- 
ing a dairy farm, together with the handling and disjKisal of the milk, are 
discussed. 

[Dairy experiments at the Connecticut Stores Station] (Vonncctivut Starrs 
Sta. Bui. 142 (1926), pp. 169-171, figs. 2). — The results of exi>erinients are briefly 
noted, some of which have been previously mentioned. 

Types of com for silage for milk production [and effect upon consumption 
of Kay }. — This is a continuation (E. S. R., 52, p. 174) of work on types of corn 
for silage. When fed on a dry matter basis it was found that the feeding value 
of the early, medium, and late tyi>es of corn was equivalent pound for iKiund. 
Cows and heifers both consumed a greater amount of hay when fed silage 
made from late type corn. 

Care of milkhig machines. — ^This is a preliminary report of studies in which 
it has been found that the chlorine disinfectants commonly used liKse strength 
rapidly In warm weather. At this time the double strength solution should be 
used and new solutions made twice a we(?k or 4 oz. of disinfectant added 
dally. Running water below 55"* F. Is effective in keeping down the bacteria 
count. 

[Feeding experiments with dairy cattle at the Kansas Station] (Kansas 
Sta. Bien. Rpt, 1925-*26, pp. 94-99, 101).— The results of several experiments 
with dairy cattle are noted. 

Factors influencing the mineral metabolism of dairy cows. — ^This Is a con- 
tinuation of work previously noted (E. S. R., 62, p. 477). Four cows were 
kept in a barn away from direct sunlight and fed winter rations. The ealdum, 
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phosphorus, sulfur, and magnesium balance was determined during two 1-week 
periods ; then the cows were treated 15 minutes per day with ultra-violet light, 
during which time the balance was again determined. This was followed by 
two 1-week periods without light. No increase in mineral balance was found 
during exposure to light. 

Sunlight in relation to the growth of calves . — Two lots of 4 Holstein calves 
each were fe<l the same ration, consistitig of whole milk until 6 weeks of age 
and skim milk to 5 months of age, imairie hay, and a grain mixture of white 
(;orn, wheat bran, and linseed oil meal. One lot was housed In a darkened 
shed, wdiiJe the other lot had acee.ss to direct sunlight. Blood samples were 
taken for calcium and phosphorus determinations at the beginning and at 
(today intervals. Two calves in the sunlight group refused to drink milk 
('orisistently and lKH*aine stunted, and one calf in the darkened pen died of 
pneumonia. There was little differt‘n(*e in the physical appearance of the 
two lots and no evldeme of rickets. The blood of Isjtb lots was normal. 
Noitber lot made normal growth on tb(‘ ration fed. 

{Feeds for dairy cattle\.-~A lot of 1) cows was fed by the double reversal 
system through three 30 day iK'rlods, in which the first 10 days of each was 
(‘onsidered preliminary, to compare ground soy beans and linseed oil meal. 
Alfalfa hay and topped cane silage formed the roughage part of the ration, 
and the concentrated imrt consisted (►f 4 parts corn chop and 1 part protein 
supplement. Linseed oil meal was fed through the first and third pt^riods and 
ground soy beanv of inferior Quality through the second period. Slightly more 
milk was prwluced when linseed oil meal was fed, but the fat production w'as 
slightly higher while on gr^mnd soy l>eans. 

Ground kafir, ground sorgo seed, and corn chop were fed with alfalfa hay 
to 3 lots of 4 heifer.s each for a G-months i)eriod to compare their effect ux>ou 
growth. The daily gains were somewhat greater for those fed corn chop. The 
heifers fed sorgo made greater increases in height than the other lots. The 
heifers in the corn lot ate less salt than in the other lots and showed less 
tendency toward a depraved upindite. 

Dairy calf feeding mvestigationH. — C'alves fed ground kafir and ground sorgo 
seed made slower gains than th( se fed ground corn, but in growth they were 
slightly suiK'rior at C mouths of age. Dried buttermilk diluted with nine 
times its weight of water caused some digestive disturbaiK‘es ; also considerable 
(lilficuUy was expt*ri(*n(*ed in getting calves to drink the mixture. 

Silage inrestigatiom . — The hour of the day that the sorgo was harvested had 
a noticeable effec't upon its compo.^ltion. A sample cut at 2 p. m. contained 50 
per cent more sugar than a sample cut at 0 a. m. The starch content of the 
green sorgo remains unchanged in the silo. The sugars almost entirely dis- 
appear, being replaced by acids. There is little difference in the quantity of 
protein, ether extract, and crude fiber found in cured silage as compared with 
the green sorgo. The loss of material resulting from ensiling varies from 1.07 
to 4.77 per cent. The moisture content of the cured silage is about 1 per cent 
higher than that found in green sorg4». 

A study of the use of fly repellents for the control of flies on dairy cattle,-^ 
The results of 2 years’ work with 5 fly repellents used on 32 cows slmwed that 
the number of files on cows wete reduced when sprayed. There was a slight 
increase iii the amount of milk given during tlie time the cows were being 
sprayed. 

The feeddng of cows, A. C. WCanulish {Scot. Jour. Ayr., S (1925), No. J, 
pp. The results of stweral experiments In feeding dairy cows are 

reported. 
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8tMme4 hone flour m e miner&l supplemmt for milk ootc^.-^Two lots of 4 
cows eacli were fed for three periods of 25 days each by ttie double reversal 
metbod. Tbe first 6 days of each period were considered preliminary. All 
animals were fed the same ration and amount of roughages, while the contsen- 
trates were fed according to production and condition. The mineral supple- 
ment was added to the grain ration of lot 1 during tbe first and third periods 
and to lot 2 during the second period. It was fed at the rate of 0.6 lb. per cow 
daily. 

The steameti bone flour had no marked effect upon the milk or butterfat 
production. When the milk was subjected to a .standard rennet test no sig- 
nificant variations were found in the acidity or rates of coagulation of the 
different samples. 

Water for dairy cows . — Over a period of 00 days cows consumed on the aver- 
age 9.18 gal. of water pi^r head per day, or 5.5 gal. of water per gallon of milk. 
The cows varied in their individual reiiuirements for water and In the con- 
sumption from day to day. 

Salt for cows . — Four cows producing 17 lbs. of milk per day consumed 0.75 
oz. of salt over a 00-day period while kept in a barn. When turned on i>asture, 
2 cows of tbe same group produced an average of 18 lbs. of milk and consumed 
0.02 oz. of salt per day. In another herd 18 cows consumed an average of but 
0.08 oz. of salt per day. It was evident that the salt requirements of a cow 
are controlled by her individuality and production and by the nature of her 
ration. 

Grapefruit refuse as a dairy feed, J. M. Scott (Florida Sta. Rpt. 192S, 
pp. 25j 26 ). — Two lots of cows were fed by the reversal method for three periods. 
During the first period all cows were fed alike. During the second period 
grapefruit refuse, analyzing moisture 18 per cent, fat 5.25, protein 5.31, car- 
bohydrates 01.69, and fiber 9.75 per cent, was added to the grain ration of one 
lot and during the third period the ration.s were reversed. The grapefruit 
refuse seemed to have a tendency to increase the milk flow. 

The length of the Interval between calvings, H. G, Sanders (Jour. Ayr. 
8ci. lEngland], 17 (1927), No. i, pp. 21-32, fig. 1 ). — An attempt has been made 
to ascertain the best interval between calvings so that a cow’s weekly yield of 
milk over a long period may be at a maximum. From the data tested indica- 
tions are that a cow should calve at intervals of not less than a year and not 
more than 13 months. 

The Influence of the stage of lactation and the breed of the cow on the 
yield and quality of the milk, T. J. Drakeijky and M. K. WHnis (Jour. Ayr. 
ScL [England], 17 (1927), No. 1, pp. 118-139, fig. 1 ). — An analysis of the records 
of 48 dairy shows held by the British Dairy Farmers’ Association indicates 
that the percentage of fat in both morning and evening milk decreases until 
about the fortieth day, when the minimum is reached, after which a steady 
rise occurs. The yield of milk increases at first and reaches a maximum at 
about the forty-fifth day after calving. From that time tliere is a steady 
decrease. The shorter the time between milkings the smaller Is the yield of 
milk and also the percentage of solids-not-fat, but the greater the percentage 
of fat The yield of solids-not-fat increases until about the thirtieth day and 
then decreases. Based on these data, the British Friesian breed led all others 
in yield of milk, while the Jersey breed was high in percentage of fat. 

Studies on ** cream line ’* formation, F. J. Doan (Pennsylvania Bta. Bui, 

(1926), pp, 21, 22),*-Tbe first sentence of the abstract previously glrm under 
this title (®. 8, B., 56. p. 171) should read ** The temperature of the pasteurina** * 
tlon media did not appear to affect the creaming ability unless it wag hlghtr 
than 212® F.” 
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A pure milk supply, A. Cunningham and T. Gibson {Edinh. md East of 
Scot Ooh Agr, [Ptt&.3 1, n. aer. {1926), pp, 24).— ^his is a comprehensive study 
of the character and source of bacterial contamination of milk. Suggestions on 
the i>roduction of milk free from contamination and the value to the pro- 
ducer of such milk are made by the authors. 

. A farm dairy sterilizer^ N. S. Golding (Brit, Columbia Dept, Agr„ Dairy 
Cire, IS (1926), pp, 6, fig, 1), — This Is a description of a simple and economical 
sterilizer for farm milking utensils with directions for its use. A bacterial 
analysis made on cans cleaned with this apparatus showed that they were 
rendereil practically sterile by steaming for not less than 3 minutes. 

[Kxperiments with dairy products at the Kansas Station] (Kansas Bta, 
Bien. llpt. 1925-26, pp, lOJ-lOH). — The results of two experiments are noted. 

Ive eream invesHgatkms, — Kesults of comparisons between the butyl alcohol 
and HIojonnleT tests for butterfat in ice cream showed that they cheeked very 
(‘losely and could be used interchangeably. 

(^orn sugar may l>e used to replace 30 p(?r cent of the cane sugar in an ice 
cream mix without injurying the body, flavor, or texture. Mixes containing 
(jorn sugar freeze slower and the amount of time required for freezing was in 
direct proportion to the nmout of corn sugar present. Overrun was obtained 
with more diftlculty, and the larger the amount of corn sugar present the greater 
the difficulty. 

Baeteriologwal studies of ice cream , — In continuing the studies of the bacterial 
content of ice cream (B. S. R., 54, p. 573), considerable light was thrown on 
the characteristics of the organisms producing “ pin point colonies. These bac* 
terla are thermotolenint but not thermophilic. They develop an agar only in 
the presence of sugar^ 

The present status of density of ice cream, G. D. Tuknbow (Ice Cream 
Rev,, 10 (1927), No, 7, pp. 60-63, figs. S). — Eflbrts to standardize the weight or 
density of ice cream, as conducted a I the University of California, are 
reported. 

Several factors >vhich might have an influence on density TV'ere studied. 
The first of these factors w^as agitation. Mixes w^ere divided and processed in 
identical manner, but one mix w'a.s agitated severely and the other just enough 
to prevent cooking flavors from developing. The slow agitation mix develor>ed 
nearly twice as much visc(^sity during aging as the mix which was severely 
agitatt^d. 

A more stable viscosity was secured by aging the mix at from 33 to 34* F. 
than by aging at higher temperatures. Ice cream aged at this temperature 
developed superior body and texture. Work witli varying sikmkIs of the da.sher, 
ranging from 71 to 211 r. p. m., showed a variation in the retenlion of the 
initial viscosity of the mix ranging from approximately 74 per cent of the 
initial viscosity to only 26 per cent. 

The percentage of total solids also hud an effect upon the density of ice 
cream, especially upon the ijurts drawn off the freezer at different times. The 
higher the percentage of total solids the less difference there was betw^een the 
weight of the first, second, and fourth cans of ice cream drawm off, A table 
Illustrating three possible standards for ice cream w^eights are included. The 
author recommends one of these standards. 

Adjustment of composition important, F. J. Doan (Butter, Cheese, and Egg 
Jour,, 1927, Fob. (f»o, ed.), pp, 2S, 24, 26, 27), — The author describes methods of 
standardizing mixes for the manufacture of uniform high quality sweetened 
condensed milk. It has been found that it is almost invariably necessary to 
add skim milk or to remove cream to adjust the mix, and examples of both 
procedures are described. 
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The queistion^ C. D* Dahib (Ice Vream Trade Jour.^ 22 (19M), No. 12, 

pp. 49^1). — ^Tiie control of acidity in the ice cream mix is described. The 
flavor of ice cream depends in a large measure upon the acidity of the mix. 
High acidity also retards the time required to obtain a 100 per cent overrun 
and makes the freezing time longer. Reducing the acidity of an already low 
acid mix to a point below 0.16 per cent results In bitter soapy flavors. 

The use of “neutralizers’* depends for their efiicieut use upon a knowledge 
of each and the skill of the operator using them. The use of too much neu- 
tralizer results in poor flavor due to the presence of salts formed by the acids 
and alkalies. An acidity of 0.2 per cent may be considered iionnul. 

VETEEINAKY MEDICINE 

[Progress report on auiinal diseases in Ooniiectlcut] (Connecticut Stores 
Sta. Bui H2 (1926), pp. J6S, 109, JHO). — Hei'erenee is made to blood testing and 
the eradication of infectious abortion as succes-sfully undertaken in the college 
herd, commencing in March, 1925. The owners of 40 herds, averaging 30 head, 
adopted the plan employed, which consists in the removal of all reactors, the 
abortion-free heifers being added, with the result that 35 herd.s are now free 
from the infection. The attempt to iHjrfet't an abortln for use in diagnosis 
gave encouraging results. 

Brief reference is made to studies of the toxicity of B. puUorum in eggs, a 
detailed account of which by Rettger, Slanetz, and Me Alpine has been noted 
(E. S. R., 66, p. 678). In continuation of control work with blackhead of 
turkeys 50 young poults were placed in each of three lots. The first lot was 
kept on the weekly yard rotation plan, the second was kept on the fcwime gnmnd 
during the entire rearing season but tlie yard was allowed to rest from about 
November 15 to tlie following May, and the third was kept on the same ground 
all the season, but the ground was occupied constantly from November 15 until 
the following May by maturing and mature turkeys. The loss in the lot kept 
on the rotation plan was less than half as great as with the other two, between 
which there was little difference in the mortality. 

A continuation of the study of fowl paralysis by Papi)enheimer (E. 8. R., 
65, p. 73) led to the discovery that this fatal disease occurs in all ixirts of the 
United States, the characteristic changes which it produces In the nervous 
system being found in apparently normal chickens, also in birds which do 
not have coccidiosis or any intestinal parasites. It was found that tlie infection 
may be transmitted to young chicks which do not show the disease until about 
two months after inoculation. 

Report of the veterinarian, A. L. Siiealy (Florida Sta. Rpt. 1926, pp. 85-94, 
flff8. 2). — The author reports upon the work of the year with salt sickness in 
cattle, which led to the conclusion that this is due to a nutritional deficiency. 

In observations of some 200 flocks of poultry infested with Mauson’s eye worm 
the percentage of infestation varied considerably both In the flocks and In the 
infested birds, since some Individuals had as few as one or two while others 
had as many as 100, Observations of the life history of the worm by D. A, 
Sanders are reix>rted upon. Eggs placed in sterile soil with an abundant supply 
of organic matter hatched under favorable conditions, and within two months 
attained a length of 1.5 mm. The exiieriments indicate (1) the elimination of 
immature, noninfeetive stages of the parasite, (2) the need of a period of 
Incubatton in the soli or water longer than the exposure allowed in this 
experiment, (3) the existence of an intermediate host, and (4) that adult 
paftjfdtes are not transmitted directly from one bird to another. 

I>ata obtained in a study of leeches in horses are briefly noted, 
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Diseases of farm animals (Kansas 8ta, Bien, Rpt. 1925-26, pp. 118-12$, 124, 
126, 127 )* — brief reference is made to the results of post-mortem and labora- 
tory examinations of diseased animals and tissues, followed by abortion dis- 
ease Investigations, an account of which is given In Technical Bulletin 14 
(B. S. R., 62, p. 770). In blackleg Investigations it was found that the virulence 
of cultures depends upon the presence of (1) living cells, (2) aggressins pro- 
duced by these cells, and (3) a lethal substance found in virulent Clostridium 
chauvei cells. Ferric sulfate, ferric chloride, and ferrous sulfate were added to 
the various media, and it was found that the ferric sulfate greatly increased 
the virulence of a number of strains in the organism. One strain which had 
been avlrulent since 1921 was stimulated to such a degree that it again killed 
guinea pigs and calves. 

Attempts to produce i>erinanent immunity to hog cholera in natally immune 
pigs by use of the virus are briefly referred to. 

In reporting upon poultry disease investigations a table is given of the 
results of examlnatioiivS made of diseased birds sent to the laboratory for 
diagnosis. Two outbreaks of piiratyphoid in chicks were diagnosed, the basis 
being the isolation of an organism which morphologically resembles Salmonella 
schofmtillcrL Work on bacillary white diarrhea consisted of studies of the 
agglutination test for detection of 8. pullorum infection carriers, preparation 
and preservation of test fluids, i>re.^ervatioii of blood serum, distribution of 
bacillary white diarrhea in Kansas, mortality of chicks in bacillary white 
diarrhea outbreaks, complement fixation for pullorum infection in adult 
birds, and the transmission of bacillary white diarrhea in Incubators (B. S. R., 
55, p. 374). During the biennium 9,440 agglutination tests were made and in 
addition 300 complement fixation tests to compare the relative efficiency of the 
agglutination and complement-fixation tests. To date a close correlation of 
results has been obtained by the two mctho<ls. A summary of studies of the 
mortality in eight outbreaks of haelUiiry white diarrhea is given in tabular 
form. The v^ork indicates that loss.ses seldom start before the fourth day 
after the chicks are hatched and that the heavio.st losses occur fn>m the fourth 
to the tenth day. l/osses are seldom observed from the acute tyi>e of the dis- 
ease after the fourteenth day. 

Reference is made to a study of the value of bactcriiis from (he different 
strains of PuHivurella artnda and to the development of sen>logical (e.sts 
demonstrating immunity. In i)arusiiological Investigations the large round- 
worm of poultry (Ascaridui jHrspwillum) was given i)articular attention. It 
was lound that the thymus glands of parasitized chicks become reduced in 
size; that the blood-sugar content of growing chicks is rerlnced during para- 
sitism ; that bleeding affects the resistance of the chickens to parasites, repeated 
bleeding making yemng chickens more susceptible; and that ehicks from 5 to 
100 days old became progressively more susceptible to parasitism. Chickens 
whose diet lacked Vitamin B were much less resistant to parasitism tlian those 
whoso diet contained it. In studies of the viability of the worm eggs under 
out-of'door conditions it was found that during the period between July 21 
and August 20 all eggs on the surface and those buried 2 and 4 in., respec- 
tively, were killed by heat from the sun in unshaded soil, but many of the 
eggs placed similarly in shaded soil survived. Temperatures of —20“ F. were 
found to be sufficient to kill embryonated eggs when placed on the surface of 
the soil, but a burial of 4 in, gave sufficient protection to enable large numl)ers 
of eggs to survive such freezing. 

During the course of studies of the behavior of nematode larvae in the 
host, larvae of nine nematodes belonging to three families were observed* 
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Lftrvfte belomgitig to the family A«carldae upoa hatching from the eggs In the 
intestine of the host bored through the wall of the Intestine and migrated to 
the liver, lungs, and trachea, and back to the intestine again before settling 
down to grow to maturity; larvae belonging to the family Heterakldae have 
a tendency to migrate, but they seldom bore through the wall of the Intestine ; 
and larvae of the family Oxyuridae appear not to have the migratory habit. 
Studies made on fliaria nematodes occurring in poll evil and fistulous withers 
in horses afford strong evidence that a nematode may be the cause of these 
two important disorders. 

Annual administration report of the Civil Veterinary Department in 
Ajmer-Merwara (British Rajputana) for the year 1924—35, J. H. G. 
JjCEBOM (Ajmer-Merwara Civ. Vet, Dept, Ann. Admin, Rpt. 1924-25^ pp. 12 ). — 
This is the usual annual report (E. S. II., 62, p. 377). 

Annual report of the Civil Veterinary Department, Bihar and Orissa, for 
the year 1025—26, P. B. Rii.ey {Bihar and Orinsa Civ, Vet, Dept. Ann, Rpt, 
pp, W^BO+XXVI-Vi, pi. i).—Thi.^ is the usual report (E. S. H., 65, 

p. 70). 

RepoH on the Civil Veterinary Department, Burma (including the 
Insein Veterinary School), for the year ended the Slst March, 1026, 
T. D. Stock (Burma Civ. Vet. Dept. Rpt. 1926, pp. Jd- D ' — 

usual annual report (E. S. R., 54, p. 674). 

The transfusion problem, C. A. Doan (Physiol. Rev., 7 (7.927), No. 1, pp. 
1S4 ). — ^This contribution from the Rockefeller Institute for Medical RefW'n rch 
is presented in connection with a bibliography of 717 titles. 

Farther studies of the isolation and cnltivation of Bacterium abortus 
(Bang) , I. F. Hifddles<3N, D. E. Hasley, and J. P. Torrey (Jour. Infect. Dis- 
eases, 40 (1921), No. 2, pp. 352-S6S ). — This is a report of work at the Michigan 
Experiment Station. 

The authors find that the growth activity of B. ahortus is governed by 
an iner(?ascd carbon dioxide tension, by the liberation of hydrogen sulfide, 
and the formation of ammonium magnesium phosphate, the production of 
the latter two substances being controlled by an abundjuice of carbon dioxide 
and the reaction of the culture medium. It is pointed out that there is a 
biochemical reaction which serves to distinguish B. ahortus from Brucella 
meUtensis, that is, in the formation of ammonium magnesium phosphate and 
liberation of hydrogen sulfide. B. ahortus may be measurt^ quantitatively in 
infective milk with a high degree of accuracy by employing, a.s a culture 
medium, gentian violet, beef liver infusion agar, and incubating In an atmos- 
phere containing from 6 to 30 per c<*nt carbon dioxide. In the gi*avlty sepa- 
ration of cream the rising fat globules and body cells carry with them the 
majority of the al>ortion bacteria in milk. The culturing of the gravity cream 
layer of milk is as eflicient for determining the presence of B. ahortus in 
milk as are guinea-pig inoculation methods. B. ahortus does not api>ear 
to multiply in milk hdd at ice-box temperatures and decreases in numbers 
mpldly when held longer than eight days. The number of colonies of B. 
ahortus which develop on plated culture medium decreases as the length of 
time they are held aerobically at 37® O. increases. 

Bovine infections (contagious) abortion of cattle, with a short account 
of the disease in swine and sheep, C. P. Fitch, W. h. Boyd, and R. E. LUubk- 
HtisEN (Minn. Univ. Apr. Ext. Spec. Bui. 28, rev (1925), pp. SB, ftps. 12),— This 
revision (E. S. R., 42, p. 676) is a practical summary of information. 

Human infections with organism of contagions abortion of cattle and 
hogs» A. 0. Evans (Jour. Anwr. Med. Asmo., S8 (1927), No. 9, pp. d3CM?W).—In 
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tUis dlscufislon of the subject the author presents abstracts of 20 cases of 
infection which have been reported from man in this country, and briefly 
i*efers to 85 eases of undulant fever in South Africa due to Brucella meUtensis 
abortus and to other outbreaks in Italy and a case in Palestine. 

Meningitis due to B. enteritidis Gacrtner, G. Stuart and K. S. Krikorian 
{Jour, Hyg, [London], Z5 (jy26). No, 2, pp. 160-164^ fio, 1; abs. in Jour, Trop, 
Med. and Hyg. [London], 29 (1926) ^ No. 22, p. S85). — The authors describe a 
case which they consider unique in that no reference has been found In medical 
literature to meningitis due to Bacillus enteritidis. It is pointed out that only 
0 cases of meningitis have been traced to the paratyphoid group of organisms, 
7 to B. paratyphosus B, 1 to B. paratyphosus A, and 1 to a bacillus of undiffer- 
entiated type. 

Can the cattle tick Haeinaphysali.s bispinosa act as the carrier of piro- 
plasmosis (Piroplasma bigeminum ) ? An experimental enquiry, J. Lego 
(Amt, Jour, Expt. Biol mid Med. Sci., 3 (1926), No. pp. 203-216). — ^According 
to the author’s investigations, the engorgement of IJ. bispinosa in each of the 
several stages of its life history on an animal recently recovered from plro- 
pJasmosls, followed by engorgement on a different susceptible animal in each 
of the three subsequent stuges of its life history, failed to convey the disease. 
All the susceptible cattle subsequently reacted to inoculation with virulent 
blood. The exiK'riments indicate that this tick docs not act as an intermediate 
host of bovine piroplasmosis. 

On the use of trypaiibhic in the treatment of the piroplasmoses of rumi- 
nants [traus. title], A. Donatien and F. Lestoquard (Bui. Soc. Path. Exot., 20 
(1027), No. 1, pp. 64-77, figs, The authors And that the action of trypanblue 
is specific ill the treatment of the true piroplasmoses of bovines and ovines 
and that no other treatment has as effen^tive therapeutic action. The resistance 
lo its action by the Babesiella aiipcars to be a generic cliaracteristir. 

Home experiences on seriiin-simiiltaiieoiis method of inoculation for rin- 
derpest in the field, C. Dandayutha Pani {Indian Vet. Jour., 8 (1927), No. 3, 
pp. 164-172). — In reporting upon his exiieriences with the serum-simultaneous 
method of inwulation for rinderiiest, the author jioints out that, while it pro- 
duces an Immunity In the inoculated animals for a considerably longer time 
than does the “serum-alone” method, it has a number of disadvantages. 

The chemotherapy of surra (Trypanosoma evansi infections) of horses 
and cattle in India, J. T, Edwards (Roy. Boc. Trop. Med. and Hyg. Trans., 20 
(1926), No, 1-2, pp. 10-73, pi 1, figs. 9: ahs. in Yet. Rec„ 7 (1927), No. 3, pp. 
56-39, fig. 1). — (Jousiderlng the result of treatment of surra with Bayer 205, the 
author discusses the dosage, toxic symptoms, intrathecal injection, initial 
peripheral sterilisation, duration of peripheral sterilization after the adminis- 
tration of single doses, treatment with rejieated doses, combined intravenous- 
intrathecal administration, and prophylactic action. He next discusses the 
treatment of surra with tartar emetic, including the minimum lethal dose for 
cattle ; treatment of surra in buffaloes ; treatment of (xjuine surra ; and 
prophylactic action. Then follows a discussion of the use of tryparsamide for 
surra, Including treatment in buffaloes, cattle, and equines. The treatment of 
surra with bismuth compounds is next considered, including treatment of surra 
in cattle and in horses. 

It is concluded that outbreaks of surra in cattle, including buffaloes, are 
easily checked by the administration of injections intravenously of relatively 
simple trypanocidal agents, such as tartar emetic or l)ismuth phosphate, single 
injections usually being sufliclent. With equines the results obtained with 
applications of Bayer 205 surpassed those obtainable by other medicaments. 



878 EXPESIMEiTT STATION BECORD fVol.tie 

Intravenous administration of 5 gm. in 10 per cent aqueous solution per 1,000 
llMi. body weight is said to be a suitable therapeutic dose. 

Liyestock diseases (Florida Sta. Rpt, 19^6, pp, 1^8-125), — lu investigations 
of livestock diseases in the Everglades in the summer of 1925, A. L. Shealy 
found sterility in cattle to be the most serious and prevalent disease. 

Sheep losses in the feed lots* I. Ifl. Newsom (Colorado Bta. Bpt 1926^ pp, 
S9, 40 )- — In studies of sheep losses in the feed lots much attention was given to 
the anaerobes that may be present in the carcasses of sheep which have died of 
various diseases, but particularly those that are presumed to have died from 
overeating. It was found that sore mouth in lambs was usually present during 
the last feeding season and in one or more instances caused the loss of a 
considerable number of animals. Observations indicated that Aotinomycen 
necrophoms was present in most of the cases and that the affection might be 
properly considered a necrobacillosis. Coccidiosls is said to be on the increa.se 
and in some instances caused rather serious losses. 

Breeding swine for natural resistance to cholera (Iowa Bta. Rpt, J92S, 
p, 4 ^)- — ^Investigations conducted indicate that either the 00 tested first -genera- 
tion offspring from seven so-called immune sows lacked resistance to hog 
cholera, or that such resistance is recessive in its heredity. 

Experimental investigations of epizootic cerebrospinal meningitis of the 
horse (Borna disease) [trails, title], W. Zwick, O. Skivried, and J. Witte 
(Ztachr, Infckiionskrank, u. Hyg. Tlavsfiere, SO (J926), No, 1-2, pp. 
pis, 8. figs. 5 ). — An extended account of investigations conducted at the Institute 
of Veterinary Hygiene and Infectious Disease.s at the University of Giessen is 
given In connection with a rovlew of the literature, a list of 182 references to 
which is Included. 

The authors find that the diplostreptococci occurring in the brains of horses 
and rabbits affected with Borna disease ar(i nonimthogenic and at most play 
only a secondary part in its etiology, the disease being caused by a filtrabh* 
virus. Experiments with both domestic and laboratory animals show that the 
affection Is transmissible to the rabbit through Intracerebral, intraocular, 
corneal, nasal, repeated intravenous, subcutaneous, and intra peritoneal injec- 
tions and through the feeding of brain emulsion from the horse. It Is also 
transmissible from rabbit to rabbit by intrai'erebral injection. The symptoms, 
the course of the disease, and the pathoanatomical apd histological findings seen 
in experimental animals are similar to those of sponlaneous Borna disease In 
the horse. It is pointed out that the virus of this disease is i)resent principally 
in the central nervous system, not having been found in the blood or, with the 
exception of the salivary gland, in any of the Internal organs. 

In experimental work the subcutaneous and intraperitoneal injection of 
rabbits with infected brain material gave an immnnlty which protected against 
intracerebral injections that consistently killed control animals. 

Bange paralysis of poultry, H. J. SxAfmTu and K. P, Johnson (Michigan 
Sta, Quart. 9 (1927), No, S, pp. This affection of poultry ap- 

peared in Michigan in the fall of 1921 with considerable frequence and has 
since increased in prevalence until it Ls now the most serious ailment affecting 
birds of from 4 to 14 months of age. While it has been found that leg weakness 
may be a symptom of a number of diseases, including tuberculosis, sarcoma- 
tosls, bacillary white diarrhea, fowl cholera, worm infestations, nutritional dis- 
turbances, botulim, and eoceldimis, the authors became coiirlneed that a certain 
pathogenic agent must be responsible for the very prevalent disease til poultry 
wfelcli occurs In young stock in Jale wunimer, f&U, and cNftrly winter/ IPlielr 
Investigations led ta the discovery that duodenal coeddiosia Infectloii la 
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ably the most important cause of this condition in fowls. They found that the 
coecidia may localize rather deeply in the mucous membrane of the duodenum 
and produce this condition. Five of twelve birds infected by feeding incubated 
or sporulated coccidia in bran mash were affected. The lesions, diagnosis, treat- 
ment, prevention, and care of infected docks are briefly considered. 

Cultural and antigenic studies on Salmonella gallinarum and Salmonella 
pullorumt H. O. May and K. Goodneu {Jour. Bact., IS (1SJ27), No. 2, pp. 129- 
146 )* — In this contribution from the llhode Island Experiment Station the 
details are given, largely in tabular form, of inve.stigations conducted in con- 
nection with those previously noted <E. S. It., 55, p. 275). 

The authors’ study of the carbohydrate fermentation of 52 strains of B. 
puUorum and 31 strains of B. (jallinarutti sliows that the members of each 
sroup agree very closely In the producti<ni of acid from these substances. It 
Is pointed out that B. pullortim usually produces gas from fermentable carbo- 
hydrat(‘S while B. gallinarum never firoduees gas. The titration of antigens 
from these strains against antisera from 8 representative strains of B. pul- 
lorum, 5 representative strains of 8. gallinarum, and 1 strain of BhertheUa 
tgphofui has been found to reveal no definite antigenic differences between 
the two groups of avian pathogens nor to r(‘veal any sul^roups with the 
exception of a slight differentiation within B. gallinarum. The authors regard 
both pullornm and gallinarum as belonging to the genus Salmonella, placed in 
the second edition of the manual of the Society of American Bacteriologists 
( E, S. H., 50, [). 32(1). A method for the rai)id ideutitication of these two 
species consists in i»assing snsp(‘cted avian puthogcais ((Iram-negative rods) 
through glucose, dulcitol, lactos(\ and sucrose. 

The chickcMi mite ( Deriuaiiyssus avium) and its control |trans, title], 
.1. KduNLKiN (/irch. u. Brakt. Tirrhrilk , il92ri\. No 2. pp. 144-180. 

/'{(hi, 10 ), — This is an extended account of studies of />. avium in c*omieetion with 
a list of references to literature. An account of this iH^st, by 11 P. AVood, ha.s 
bwn noted (E. S. K., 37, p. 853). 

Frellininary note on the tran.smission of the eye %vorin of Australian 
poultry, J. W. Fieldino {Aunt. Jour, hlvpt. Biol, and Med. Bet., 3 (1926), No. 4, 
pp. 225-2S2. pi. /). — The author’s experiments here repi>rted are considered to 
present Indisputable evidence that the cockroach. Leucophaea »urinamcn»is L., 
is a responsible agent for the transmission of eye worms of* fowls and ducks. 
The cockroach apparently Ingests (he young larvae from the droppings and 
from the ground, the larvae passing through the wall of the alimentary tract, 
on the outside of which they encapsulate. In the capsule.s development takes 
place, and on attaining the stage of infecthity, they leave the capsules, and ^ 
wander about in the body cavities, having laniii recovered from both the 
thoracic and abdominal cavities as w^ell as from the legs. The infected cock- 
roaches are in their turn taken up by the poultry, and, api^wirently, do not 
pass farther than the croj>8 before the worms %vbieh have attained the Infective 
Ktage escape from the intermediate host; they then pass up the esophagus 
to the mouth and eventually through the im.solachrjrinal duct to their destina- 
tion. 

The control of intestinal parasites, 0. D. Caiipenteb (Poultry Bci.., 6 
(1926-27), No. 2, pp. 79--86). — A practical account. 

Studies on the Ascaris lumbricoides, H. M. Martin (Nebraska Bta. Re- 
search Bui. S7 (1926), pp. 78, 5). — ^This is a summary of the knowdedge 

based upon a review of the literature in connection with a bibliography of 
110 titlesi and a report on investigation personally conducted. The author 
presets the details of 13 experiments on the life history of A. lumbricoides 
and 14 experiments on other phases of the subject. The data have been sum- 
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marlEed by the author as follows : It has been obseryed that the uteri from 
l)ig Ascaris as small as 125 mm. in length may contain eggs which will develop 
to the infectious stage when Incubated at the proper temperature. Adult male 
Ascaris may attain a length of 310 mm. and females a length of 400 mm. 
Eggs subjected to a temperature of 31 to 34.6® 0. in the presence of moisture 
and oxigen may develop to the vermiform stage in 10 days. Segmentation 
of the eggs does not take place if they are subjected to a temperature of 
—6 to 10®. Eggs placed at a temperature of from —6 to 10® in a dry condition 
were found to be viable after two years. Eggs kept at this temperature In a 
moist condition remained viable for over four years, at which time they were 
still capable of developing to the vermiform stage and producing Ascaris 
pneumonia in the cavla. 

Hatching of Ascaris eggs oc'curs chietly in the small intestine, and may occur 
in the alimentary tract of a guinea pig as early as two hours after ingestion. 
Hatching of the eggs does not seem to take place when they are introduced 
beneath the skin of pigs. Investigations show that the larvae migrate through 
the circulation from the intestine to the lungs by way of the liver and heart, 
thus confirming data pre.senled by Stewart (K. S. K., 45, p. 160) and by Han- 
som and Foster (E. S. K., 43, p. 276). Evidence has been obtained which shows 
conclusively’ that Ascaris larvae, after having completed their vaseulopul- 
monary circuit in pigs, will settle down and develop to maturity in the small 
intestine of this animal as early as 49 days after the ingestion of infectious 
eggs. 

Pigs may become infested with intestinal Ascaris as a result of ingesting 
tissue which is infected with Ascaris larvae. Contact with rabbits which had 
been fed Ascaris eggs produced Ascaris pneumonia in normal rabbits, thus 
Indicating a i>osHibilUy that rodents may ac*t as intermediale ho-sts, although It 
is quite obvious tliat this niethod of infection is by no means common In 
nature. 

Pathologic changes may be observed in almost any organ in the body as a 
result of migrating Ascaris larvae. Intrauterine infection in swine with 
Ascaris appears to be very uncommon. 

It is apparent that the Ascaris of man and swine are morphologically and 
biologically indistinguishable, but physiologically are distinct species; that is, 
adult Ascaris will not occur in the small intestines of swine fruin the ingestion 
of human Ascaris eggs, and vice versa. Ascaris infected pigs do not react 
allergically to the same extent that worm-infested horses do. It is also certain 
that a negative reaction is by no means an Indication that the pig was not 
infested with Ascaris at some time during its life. It appears that the resist- 
ance acquired by pigs against Ascaris infection is due to an age factor and not 
to an immunity, at least not an immunity comparable to the one in microbic 
infections. 

Epidemiological studies on respiratory infections of the rabblt.—IX, The 
spread of Bacterium lepisepticum infection at a rabbit farm in New City, 
N. ¥., L. T. WEBSTfiai (Jour, Expt. Med,, 45 (1927), No, S, pp, 529--551, figs. 13).-— 
In an epidemic among thoroughbred rabbits on rt farm in New City, N. Y., 
studied over a period of 2 years, 50 to 75 per cent of the total mortality was 
due to B. lepisepticum infection. 

AGBIGULTtmAL ENGINEEBINO 

[Agricultural engineering studies at the Colorado gtation] (Colorado Bta, 
Ept 1926^ pp, 41-#),“— The progress results of studies by E, B. House of sub- 
grade soils of Colorado, made in cooperation with the U. B. D. A. Bureau of 
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Public Hoads, Indicate tliat cracks in concrete pavement are less where there 
is a longitudinal center joint, where the pavement is thicker at the edges 
than at the center, and when a dowel is used. Where the grade is low the 
larger number of cracks are transverse to the center line of the road, and 
where the grade line is high they are parallel to the center line. 

In a continuation of the study of humidifying air in buildings, G. A. Cumiiiga 
found that two humidifiers which operate on the top of radiators and use 
absorbent material to increase tlie evaporation surface are of little value in 
buildings. In no case was the relative humidity of the air raised more than 
2 per cent in a room under normal conditions. 

Studies on fire protection by carbon dioxide gas by Cumiiigs showed that 
this gas may be used efficiently and e<*onomically to extinguish small fires. 

[Agricultural engitieering studies at the Iowa Station] {Iowa Sta, Rpt. 
1026 , pp. Of 10 ). — The progress results of studies of tlie air requirements of 
poultry conducted by the agricultural engineering .section in cooix^ration with 
I he poultry, chemistry, and veterinary ffiiysiology section.s are briefly pre- 
sented. A buttery of 10 pens of approximately 37.5 sq. ft. of floor sjMice each 
was used. Ten birds W'ere placed in each r>on and the fK ns closed. Kach pen 
received a definite amount of air, varying by pens from % to V/j cu. ft. per 
minute. No correlation could be found between air supply and egg produc- 
tion, fertility, or hatehabllity. While the moisture conditions, especially in 
the pens receiving the smaller amounts of air, would be considered very bad, 
tlie bens appeared contented and maintained egg production eiiual to those 
receiving a greater amount of air and slightly greater than .similar hens kept 
on the poultry farm under normal conditions. Much les.^ of the mash feed 
was (‘onsunied in the test ixns than under normal conditions. 

Tests of an airplane tyix of wheel for the generation of electricity by wind 
power showed that this type of wheel 10 ft. in diameter gives less power than 
the ordinary type of wiuH‘1 14 ft. in diameter. The airplane tyije seemed much 
more reliable and less likely to be damaged in wind storms. It wais found 
that tiu* summer months form the questionable iieriod in the output of the 
plant due to lack of wind. 

In an investigation of bituminous concrete, 3-in. creosote wood bh>ck, cork 
brick, concrete, rubbeu* blocks, and 2-in. homemade wood blixks as dairy barn 
floor materials, the concrete and rubber blocks showcHl the least wear. 

lieport of the committee on the development of ground-water supplies, 
G. W. Putnam rr At. {U. Pub. IfeaUh I^erv., Pub. Health Bui. 160 {lOU), 
pp. 43-55, 135-138). — This report was pre.sented at the sixth annual conference 
of JState sanitary engineers held at Louisville, Ky., in April, 1925. It con- 
siders the sanitary deft*cts affecting the safety of water obtained from various 
types of ground water supplies and the safeguards which should be employed 
to remedy them. 

Examples gl^en of towns in which epidemics have occurred due to the 
various defects Indicate that there are many sanitary defects in connection 
with ground water supplies which have in the past caused the intermittent 
infection of otherwise safe supplies. In many instances difficulty in adequately 
safeguarding a ground water supi>ly amply justifies the continuous disinfection 
of the Heater as Insurance against intermittent slight contamination, A code 
of principles on saniUiry control in the development of ground water supplies 
is included. 

Bmall water powers, F. J. Taylok (Estate Mag.^ 25 (1925), Nos. 7, pp. 509- 
figs- 4; S, pp. 506 ^ 04 , figs. O ). — Information is given on the design of small 
water power plants especially adapted for farm conditions. 
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Concrete, plain and reinforced. — Vol. 1, Theory and design of concrete 
and reinforced structures, F. W. Tayloe, S. B. Thompson, and E. Smttt.sici 
(New York: John WHep d Som; London: Chapman d ffallf 1925, i)oL 1, 4. ed., 
pp, XIV+969, pU. 7, This is the fourth edition of this book (E, S. B., 

S7, p. 590). It contains chax)ters on materials and methods for making 
concrete; reinforcement; tests of reinforced concrete; theory of reinforced 
concrete; reinforced concrete design; design of flat slab structures; concrete 
and reinforced concrete columns; foundations and footings; piles; building 
construction; wall bearing construction; basement walls: roof construction; 
stairways, fire exits, and elevator shafts ; steel window sash ; structural plans 
for buildings; architectural treatment of exterior and interior of reinforced 
concrete buildings (prepared by IT. C. Robbins) ; concrete In construction of 
theaters and auditoriums; reinforced concrete in different types of buildings; 
reinforced concrete chimneys ; retaining walls ; and tables and diagrams. 

Water gain and allied phenomena in concrete work, IT. J. Gtlkky (Engin. 
News-Rec., 98 (1927), No. 6, pp. 242-2Jf4, fign. S ). — The results of studies con- 
ducted at the University of Colorado are briefly reported which showed that the 
I)henomenon of gaining water is a natural one, occurring in dry concrete 
mixtures as well as in wet ones. It results from an effort of the solids to 
sink to the lowest possible position. After the concreb^ Ivas been i)oiired and 
working has ceased, this settling will continue^ until the mass starts to stiffen 
and the displaced water will rise. It is considered likely, therefor(\ that 
In attempting to control the workability of the mixture by the Insertion of a 
workability clause, such as tin* designation of the slump or the flow, such 
designation should apply to the concrete in the forms Instead of to that at the 
mixer. 

Sampling and testing of highway materials, W. 11. Bakton, .fi; , and U. H. 

Doane (Netr York and Loudon: MvOraw-Jliil Book Co., 1925, IX -f S55, pjH. 
83). — This b(X>k contains chapters on laboratory practice; sampling; Portland 
cement, Portland cement concrete, and paving brick; aggregates; njlHcellaneous 
materials; bitumiiiou.s materials; si)eclficationK ; curves, diagrams, and tables; 
and subgrade soils. 

Tests of Kansas road materials, 0. H. Sc holeb and U. Ali.en (Kam. Engin. 
Expt. 8ta. Bui. 15 (1925), pp. 68, figs. 6). — summary of the results se(*ured on 
natural road building materials tested in Kansas (E. S. R., 50, p. 484). 

Public Hoads [February, 1*927], (U. /S', Dept. Agr., Public Roads, 7 (1927), 
No. 12, pp. 233-252 [2], figs. 20). — This number of this periodical contains the 
status of Federal-aid highway construction as of January 31, 3927, together 
with the following articles : Fill Settlement in Peat Mar.shes, by V. R. Burton ; 
Determination of Consistency of Soils by Means of Penetration Tests, by C. 
Terzaghi ; California Road Survey Demonstrates the Economic Possibilities of 
Subgrade Studies, by C. A. llogentogler ; Design of a Constant Temperature 
Moist Closet, by W. F. Purrington; Effect of Highway Slash on Infestation 
by Western Pine Beetle Studied (see page 860) ; and The Action of Calcium 
Chloride on Cements. 

Oast iron in its relation to the automotive industry, E. J. IjOWEY (Jour. 
8oc. Automotive Engin., 20 (1927), No. 2, pp. 277-290, figs. Studies are 
reported which tend to prove that true hardness Is not measurable by any 
known test, that the present hardness test is not a function of machlnahllity 
or of wear, and that combined cart)on bears little relation to any of these 
three factors. The governing features seem to be the forms of carbon, the 
utrnctore of the iron, and the quality of the materials used. The method 
in determining quality of material was that of dilatation. This test 
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showed that the expansion of the casting is related to the expansion of the 
material used. 

Applications of X-rays in the automotive industry, G. Ij. Clark, R. H. 
Aborn, and E. W. Bbuomann {Jour, 8oc, Automotive Engin., tO (1927), No. 2, 
pp, 291S04f flg^. Studies conducted at the Massachusetts Institute of 

Technology are reported which included a r6sum6 of X-ray science and of 
experimental results regarding practical applications to the examination 
of automotive materials. Special attention is devoted to the detection of 
imperfections in castings, the development of improved casting technique, 
the substitution of castings for forgings, and the X-ray examination of valves 
and other parts. 

The rf>Ie of metallic colloids in the suppression of detonation, H. L. 
Olin, C. D. Read, and A. W. Goos (Indus, and Engin. Chem., 18 (1926), No. 12, 
pp, JSt6-lS18. figs. 4)* — ^l^jxperimcnts conducted at the University of Iowa are 
reported in which gasoline was tested wilh different eompounds. Experiments 
with straight gasoline treated with tetraethyl lead in different forms showed 
that the snpt'riority of the fuels used was due to the presence of undecom- 
posed ethyl rather tlian to the colloidal metal present. Further experiments 
with nickel carbonyl indicated that free metallic i)articles suspended in the 
combustion zone of (be cylinder do not have a measurable effect in suppressing 
detonation. 

Ultraviolet sp<»ctroscopy of engine-fuel ilames, G. L. Clark and A. L. 
Hennk (Jour. 8og. Automotive Engin., 20 (1927), No. 2, pp. 264-269, figs. 2). — 
Studies conducted at the Massachusetts Institute of Technology are reix>rted 
in which details ore given of the method of control of the engine so that 
(limiUftatlve and reproducible measurennmts of detonation and comparisons 
with siKK'tra ciin be made. Typical data are presented with photograi>hs of 
the free-burning flames of hydrogen, carbon monoxide, methane, gasoline in a 
blowtorch, and the like. The outstanding result obtained was that during 
detonation the first quarter spectrum extends far into the ultra-violet and that 
of the second quarter a sonicwhat less distance, the third and fourth quarters 
being characterized by very little radiation energy. During normal explosion 
or when knock suppressers, irrespective of their chemical nature, are used in 
the engine under detonating conditions the spet^tra of all four quarters have 
the same length and essentially the same intensity. Lead emission lines from 
tetraethyl lead api)ear only in the first quart;pr. This is taken to indicate 
that the action of an antiknock material occurs throughout the mixure rapidly, 
probably by thermal decomposition ahead of the explosion wave. The ultra- 
violet si>ectra show that all substances which act as knock suppressers have 
precisely the same effect, in that in their presence there Is no emission In 
the far ultra-violet, such as occurs in detonation, and the energy liberated is 
distributed throughout the whole stroke instead of largely in the first quarter. 

Flow of heat in pistons, H. A. Hueboitkb and G. A. Young (Purdue l/niv., 
Engin, Expt. Eta. Bui. 26 (192S), pp. 119, figs. 67). — Studies are reported, the 
purpose of which was to establish the optimum dLstribution of metal in the 
trunk type of piston for thermal conductivity from the head to the cylinder 
wall. 

The results showed that the head of uniform section is the best conductor of 
heat, and that the short barrel of tapered* section is the l>est dLssipator of 
heat. A head section thick at the circumference will assist in the dissipation 
of heat, and for this reason a large fillet is recommended at the junction of 
the head and the barrel. The addition of metal to the head was found to 
lower the maximum temperature more than the same volume of metal applied 
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to th6 batreL The barrel should be as thick as the head section at tlie teid 
end and as thin as practicable at the open end. 

Ribs, when proi)erly designed, were found to improve the conductivity more 
than an equal quantity of metal added to either tlie head or the barrel. The 
proportions of the head, the barrel, and the ribs are mutually dependent for 
best performance. The triangular rib, extending from the center of the head 
to midway the length of the barrel, Is the most effective. A large number of 
thin ribs ivere found to be superior to a few ribs of the same total thickness, 
sitree this arrangement gives better heat distribution over the head and the 
4 barrel. 

Between 60 and 85 per cent of the total heat was found to be dissipated 
from the ring belt in the usual type of piston. The conventional ring belt 
is al>out 60 per cent as effective as the piston skirt in dissipating heat with 
the same temperature difference. It was found that the ring belt should be 
as short as possible, and that a broad bearing land within the ring l)elt will 
improve the heat emission. 

The results showed further that piston rings which make good thermal 
contact with the piston should be used for maximum cooling, and that a gray 
iron piston head section should be designed for conductivity rather than for 
strength. Gray iron should l)e fine grained and homogeneous for thermal 
conductivity, and low density, low coefficient of expansion, and high coefficient 
of conductivity should characterize the piston materlal. 

Colony houses for poultryi *!♦ G. Halpin, J. B. Haves, and J. Swenehart 
(Wis. Agr. €ol Ext. Circ. 20S (1926) ^ pp, 8, figs, S). — Practical information on 
the i)lanning and construction of colony houses for poultry adapted to Wis- 
eonsin condilions is pr(‘sented, together with working drawings and bills of 
material. 

Dairy-stable ventilation, F. L, Fairbanks and A. M. Goodman (N, Y. Agr, 
Vol. (Cornell) Ext, Bui. 151 (W26)y pp. S5, figs. 36). —Practical information on 
the planning and construction of ventilation systems for dairy stables under 
the climatic conditions prevailing in the State of New York is presented, 
together with diagrammatic Illustrations and working drawings. Descrip- 
tions are given of different systems of dairy stable ventilation, including espe- 
cially the King and Rutherford and modifications thereof. 

ITOAL ECONOMICS AND SOCIOLOGY 

[Investigations in agricultural economics at the Connecticut Storrs Sta- 
tion, 16586] (Connecticut Storrs t^ta. Bui. U2 (1926), pp. 172-174, fig. i).— In 
addition to the studies previously noted (B. S. R., 54, p. 483 ; 55, pp. 286, 684), a 
survey of the Connecticut commercial apple industry shows 600 commercial 
growers with 200,000 bearing and 90,000 nonbearing trees. Data are given as 
to the chief varieties of trees, distribution of jobbers’ supplies, source of 
retailers’ supplies, and growers’ market for apples. 

[Investigations in agricultural economics at the Florida Station, 1626 ], 
0. V. Noble (Florida Bta, Rpt 1926, pp. 95, 96).— A study made of the 1925 Irish 
potato crop on 294 farms showed that the average labor incomes— gross re- 
ceipts less 7 per cent on Investment and all farm expenses — besides house and 
farm products for home use, were $32 for farmers having 15 acres or less In 
potatoes and $149, $629, $228, $656, and $710, respectively, for farmers having 
from 16 through 29 acres, 80 through 89, 40 through 49, 50 through 69, and 70 
acres and over of potatoes. 
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[IfiTestigations In agrieiiltural economics and farm management at the 
Iowa Station, 1026 ] (Toioa 8ta. Rpt. 1926, pp. ^). — The results are given of 
work not previously noted (B. S. R., 55, pp. 187, (586). 

Growth of mortgage indehtednesn on Iowa farms. — The total mortgage indebt- 
edness in 11 townships in C counties increased from $453,000 on 7,300 acres in 
1015 to $1,385,000 on 12,400 acres in 1923, and then decreased to $1,104,000 on 
11,800 acres Iti 1925, the percentage of land mortgaged being 32, 67, and 57 In 
the re.spective years. The numbf^r of foreclosures varied from 6 in 1919 to 
105 in 1025. The losses of mortgaged land through reversions to mortgagee 
and voluntary settlement were more numerous than those through foreclosures. # 
loioa County cost route. — The first year’s work on the cost route in Iowa 
County shows that on farms with tractors the horses worked approximately 60 
l)er c(,*nt more hours during the year than on non tractor farms, the average 
cost i)er Ijour of horse labor being 12.1 cts. on tractor farms and 15.9 cts. on 
nontractor farms. The use of 2-row cultivators in corn production was found 
to economize labor and increase man capacity. 

[Investigations in agricultural economics at the Kansas Station, 1925 — 
1926 ] (Kansas tSia. UUn, Rpt. 192I>-26, pp. JH-29). — The re.sults of investiga- 
tions not previously noted are reported. 

Hludies in farm organization and cost of prod act ion. -Tim results of a 5*yeai* 
study on co.st of production in McPherson and Jackson Onintles are summary 
izc’d. Tiibles are given showing the hours of man and horse labor per acre 
and acres covered in a 10-honr day in different operations with different sizes 
and types of equipment in raising wheat in McPherson County and corn in 
Jackson County. The standard feed requirements for a 1.200-lb. horse working 
7(K) hours in McPherson County and a 1,200- to 1,400-lb. hor^e working 1,0(X> 
hour.s in Jackson County are included. 

The marketing of Kansas wheat. — A tabulation and classification of data 
obtained by the station for 1922 and 1923 and by the State Board of Agricul- 
ture for 1924 for from 251 to 613 farms show that from approximately 10 to 
12 per cent of the wheat crop is being marketed earlier than it would be if some 
farmers were able to obtain credit from local hanks. 

Data assembled on the cost of oiK^rating country elevators for 1020-21, 
1921-22, and 1922-23 show that (1) in ordinary years margins and exi^enses 
are fairly closely adjusted to each other and permit an average profit of 2 cts. 
per bushel, although probably one-third of the elevators earn no profits; (2) 
fixed operating costs, of wdiich .salaries and w’ages constitute about 75 per cent, 
largely determine what thf? local buying margin must be; and (3) a knowledge 
of the milling qualities of wheat and attention to seasonal price trends are 
important elements in the sales abilhy of a manager. 

tihrinkuge and damage in farm storage. — A study was made of all the wheat 
.harvested with combined harvesters on 6 farms near Stafford, Kans., to deter- 
mine the extent and causes of heating in the bin, the temperatures reached 
under different conditions, and the extent of the damage as shown by milling 
and baking testa. Wheat with more than 14 to 14.5 per cent moisture is likely 
to heat, although wheat with as much as 15 per cent moisture did not heat in 
protected barn bins. Cretan wheat with 16 to 17 per cent moisture showed 
signs of heating and liegan to cake at the end of 5 days, although the tempera- 
ture of the wheat was only 86® F., and samples taken showed no inferior 
baking qualities. Samples taken after 62 days showed a decrease of about 26 
per cent in the loaf volume of bread. Samples from heating bins before heat- 
ing had progressed far showed an increase in loaf volume and no evidence of 
injury to texture and color. Wheat with 16 to 17 per cent moisture, because of 
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green berries, caked badly after 10 days* sfomge and developed extremely Mgh 
temperatures. Wheat with 14.2 per wmt moisture stored with wheat having 
10 per cent moisture showed some damage. "Wheat containing from 12 to 1S.5 
per cent moisture remained at a temperature of 95® or above for 6 days 
without damage* 

The economics of the poultry industry on Kansas farms. — A study was made 
to determine the effect of the size of flocks upon other factors influencing pro- 
duction, the cost of maintaining general fann flocks, changes In the average 
production for farms In the State, clianges in regions of high and low produc- 
l^tion, distribution of poultry on farms by counties and regions of high or low 
numbers per farm, and the proportion of total production consumed on the 
farm. 

Flacks of approximately 125 hens were found preferable on average farms, 
if high production per hen was desired. Feeding 70 lbs. of grain and over 
per hen gave no bettor financial results than feeding from 40 to 50 lbs. per hen. 
Interest charges varied from 7 to 9 cts. i)er hen, building charges 9 to 12 cts., 
and exi>enses $1,50 to $1.80 per hen, the overhead being from 3 to 4 per cent. 
More than two-thirds of the meat produced was sold. The poultry and eggs 
averJigcd 43 per cent of the livestock and livestcK'k products used on the farm, 
and the value of the portion so used was usually greater than the charges for 
labor, interest, use of buildings, etc. 

marketing of Kansas livestock and livestoek products. — I>ata were ob- 
tained by a quest ioiina ire regarding organization, \olujne of business, and 
methods of cooperative livestock selling organizations. Of 98 organizations 
reporting, 63 had livestock shipping as their principal business, the principal 
business of most of the others being grain. Of 97 organizations reporting, 75 
handled livestock on a commission ba.sis, 8 bought outriglit, and 14 gave 
patrons the option of either method. Tlie hundred W’eight w'as the basis most 
commonly used in computing commissions. More than one-half of the organiza- 
tions used a sinking or insurance fund to cov(*r losses clue to crippling or 
killing In transit Less than one-third used commercial insurance. 

An economic study of the cattle feeding enterprise in Iowa, J. A. Hop- 
kins, ,3rB. (Iowa Sta. Bui B42 (1927), pp. figs. 12). — This bulletin is divided 
into 3 parts, as follows: (1) A description of the general development of the 
beef enterprise in low^a and the State’s place in the beef production of the 
United States; (2) a study of the factors determining the efficiency and 
profitableness of fattening cattle; and (3) a condensed statement of the 
results of a study of cattle prices and the demand for beef. 

Records and estimates are given on the physical and financial costs of gains, 
profits, and similar factors on about 550 lots of feeding cattle In Pottawattamie 
Ck)uniy during the period 1918-1923. The average cost per pound put on In the 
lots studied was 10.8 cts. Analysis was made by multiple correlation, using 
the following factors : The rate of gain per head per day in pounds ; cost per 
pound of gain In cents; grade as expressed as the percentage which the price 
paid for the feeders was of the general average feeder price in Chicago ; finish 
at sale, the price received expres*sed as a percentage of the prevailing price of 
1,200 to 1,500 lb. steers in Chicago; pounds of crude carbohydrate equivalent 
in the ration per day ; pounds of crude protein per day ; pounds of fiber in the 
ration per day ; length of feeding period in days ; hours of labor per head per 
month ; number of cattle in the herd ; price of com in cents per bushel ; ratio of 
price of cattle to price of corn ; margin received per 100 Ihs. ; and profit per 
head. 
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The price of com was found to be the largest single influence on the cost per 
pound of gain, a change from 80 cts. to $1 per bushel increasing the cost per 
pound nearly 3 cts. A change from 1:15 to 1 : 14 in the cattle-corn ratio 
reduced the profit about $2.40 per head. An added margin — difference in price 
per pound of fattened steers and feeders — of $1 per 100 lbs. on cattle weighing 
775 lbs. when purchased was associated with an increased profit of about $1.25 
per head. An additional pound of crude fiber per day in the feed decreased 
the gain about 1/30 lb. per day. Increasing the herd from 1 to 2 carloads 
saved 8 hours’ labor per month per car, decreased the rate of gain about ^ lb. 
per day per head, and increased the cost of gain about 0.6 ct. per pound. 
Within reasonable limits, the average cost per pound of gain increased 0.3 ct ^ 
for each additional month fed. An increase of lb. per day over the average 
in the rate of gain resulted in a decrease of about 2.3 cts. in the average cost 
of gain. Larger rates of gain per day were usually associated with lower costs 
per pound and higher profits. 

A statistical study of tlie prices and production of beef cattle, J. A. 
Hopkins, jk. (Iowa (S7a. Research Bui. 101 pp. 3S7~396, figs. 26). — The 

principal purpose of this study was to discover how far the cattle producer can 
dei>end on the prices of c.'ittle and of related products, and how to interpret 
them as a guide to production for his own and for the social advantage. The 
methods used are essentially those of Persons for business conditions.* 

From 186H to 1806 the Chicago price of cattle declined 4 cts. per 100 lbs. per 
year, but the buying iK)wer increased at the rate of about 0.5 ikt cent of the 
a\erage value per >(‘ar. From 1S06 to 1014 the price of 1,200 to 1,500 lb. steers 
increased on an average of alMuit 21.5 cts. per 100 lbs. per year, and the buying 
]KJWer increa.^ed about 3.1 iK?r cent per year. For the i>eriod prior to 1805 the 
typical seasonal price curve rose from December to the late spring, the peak 
Inniig at 104.5 ix?r cent in April, May, and June, and the minimum 94.8 iK'r cent 
in Nov(*ml)er. After 1805, when corn finishing became much more common, the 
high point in the prices of 3,200 to 1,500 lb. steers was normally reached in 
August and September, and the lowest iwiut in February. Much of the sea- 
sonai variation, however, was due to variation in the quality of the stock corn- 
ing on the market at dilTerent .seasons. From 1866 to 1024 there were 5 major 
cyc*les in pnce.s, hut they were irregular both as to length and in amplitude, 
and each seemed to be due to different and unusual forc*es and conditions. 

A study was made of the secular trend, seasonal fluctuations, and cyclical 
fluctuations in the prices of beef hams, beef carcasses, beef cattle receipts, 
corn prices, prices of feeder cattle, the feeder margin, hog prices, the prices 
of 10 sensitive commodities compiled and used by the Harvard Ec(momic 
Ser\ice, and the prices of 12 industrial stocks. — the Dow-Jones series — and the 
correlation of such prices with cattle prices. 

The correlation of beef carcass prices with cattle prices showed a strong 
relationship both with no lag and with a 1 -month lag for carcasses. The 
prices of beef hams lagged 1 to 3 months. Cattle receipts gave a negative 
correlation, which was decidedly higher when the receipts were correlated with 
prices at a time 7 months later. The degree of correlation between corn and 
cattle prices steadily Increased as the lag of cattle prices was increased up to 
6 mouths. The size of the coefficients of correlation In the case of feeder and 
fat cattle prices suggests that fat cattle prices have a greater influence on 
feeders than feeders on fat cattle prices in following months. The correlation 

*Pemn», W. M, Indi<re« of Business Conditions (pp. 5-lOT) and Ind«c of General 
Bualnoss Conditions (pp, 111-206). Eev. Econ. Stalls., 1 (1919). 
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coefficients of feedier margins and cattle prices werif all positive and were 
greatest with a 6 to 7 months lag* Hog prices correlated with cattle prices 
of preceding months gave significant positive coefficients, the corr^ation in- 
creasing nntil the largest co^clent was obtained with a 5-months lag. Move- 
m^ts of cattle prices were similar to those of the 10 sensitive stocks, although 
the variations in cattle prices corresponding in time to the variations in the 
stocks were not always the most outstanding. Cattle prices changed as soon as 
and often 1 or 2 months prior to the changes in the prices of the sensitive 
stocks. The prices of industrial stocks moved 2 to 4 months in advance of 
cattle prices. 

Land management, N. I. Koslov (Zemleustrolstvo, Moscow: Oosud, Izdatet, 
i92S, pp. d5-f[2], pis. 4). — The author presents the changes in land ownership 
since the revolution, the methods adapted by the Soviet Government to Increase 
the productivity of the land, the new laws pertaining to agriculture, and their 
advantages over the former system of land utilization. 

Prices of farm products received by producers. — I, North Atlantic States 
{U. S. Dept. Agr., Statis. Bui. 14 {J927), pp. [2]+m, fig. i).-— Tables are given 
for Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, Connec- 
ticut, New York, New Jersey, and Pennsylvania showing the monthly farm 
prices of their leading farm products usually from 1908 or 1910 through 1925 ; 
the December 1 farm price of crops, 1860-1925; January 1 farm values of 
livestock, 1867-1926; value of farm products per unit, by crop-reporting dis- 
tricts, 1924; wages of hired farm labor, 1860-1926; and the value per acre of 
farm lands, 1912-1926. 

Crops and Markets, [March, 1027] (U. 8. Dept. Agr.y Crops and Markets^ 
4 (1927), No. S, pp. 81-120, figs. S). — The usual tables, charts, notes, and sum- 
maries are given for cold storage holdings, cotton, other crops, dairy and 
poultry products, feedstuffs, fruits, vegetables, grain, hay, livestock and live- 
stock products, prices, seeds, and world agriculture. Special articles are in- 
cluded on the farm stocks of grain and merchantable com in the United States, 
1890-1927 ; planting Intentions on March 1, 1927 ; and the relation of farmers’ 
planting intentions to the agricultural outlook. 

The agricultural outlook for 1927 (U. 8. Dept. Agr,, Mine. Circ. 101 (1927), 
pp. 40 ; 8up., pp. 2+22). — This fifth annual report was prepared by the staff of 
the Bureau of Agricultural Economics, assisted by representatives ot other 
bureaus of this Department and of 25 State colleges of agriculture. It ia 
designed to give information as to the probable conditions which will exist 
when the 1927 farm products are ready for market. The general situation is 
discussed and conditions as to each important farm product are considered in 
some detail. A mimeographed supplement gives the principal sources of Infor- 
mation on which the report is based. 

Agricultural outlook for Oklahoma, 1927, J. T. Sandebs kt al. (Oklahoma 
6ta. Circ. 66 (1927), pp. 16). — The general conditions in the State and national 
and international conditions so far as they affect Oklahoma agricultural con- 
ditions are analyzed, with a view to furnishing Oklahoma farmers information 
as to the most probable future trends of demand and supidy for the impor- 
tant agricultural products of the State. 

Texas agricultural outlook for 1927, L. P. Gabbabd (Terns 8ta. Circ, 45 
(1927), pp. 16). — ^The national agricultural outlook for 1927 (see above) for the 
major crops and livestock enterprises Is Interpreted In terms of Texas agri- 
culture. 

Agrienlture iu Flulandi (Saomen Maataloutta Kuvioin fa Katioin. FinUmdi 
Lanthruh i Diagramm och Kartor, U Agriculture 4e la FMande eu Diagrammed 
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eP V€arte9. Porvoo (Bor^) : Werner Soderatrom OaakefyhtiHi 1926, pp* 164, fiP*- 
$17), -^An agricultural atlas in Finnish, Swedish, and FrenclL 

Cooi^eratiaii In agiienltnre: A selected and annotated reading listt com- 
piled hy 0. Gabdnee (U, 8, Dept Agr., Misc, Circ. 97 (1927), pp. 7^),— A selected 
and annotated reading list of works printed in English, with special reference 
to purchasing, marketing, and credit. A classihed list by subjects and countries 
and a list of periodicals are included. 

Oo-operatiYe democracy, J. P. Waebasse (New York: Macmillan Co,, 1927, 
2, ed., rev., pp. XlV’i-SSI). — This is the second edition of this work, previously 
noted (B. S. K., 50, p. 92). 

Studies in European co-operation, [I], II, 0. F. Strickland (Lahore, 
Punjab: Govt, 1922 [vol. 1], pp. [7]+166+V; 1925, vol. 2, pp. [5]+182+ 
LXXX+IX). — Volume 1 is a report of a four months* visit in 1920 to Holland, 
Belgium, Italy, and England to study Eurofjean cooperation, and volume 2 is 
a report of a study made in 1924 in the British Isles, Denmark, Norway, 
Sweden, and Egypt of land mortgage banks, credit and cooperation, dairying, 
consolidation of holdings, colonization and small holdings, and adult education. 
The subjects are discussed and conclusions reached with the requirements of 
India, and especially Punjab, in mind. Appendixes to volume 2 include a trans- 
lation of the Punjab 5-feddan law; the Danish law of June 20, 1850, concern- 
ing credit associations and loan banks; the by-laws of five Indian mortgage 
banks ; the Agricultural Credits Act of 1923 of England ; and the Egyptian law 
(Law No. 27) regulating agricultural cooperative societies in Egypt. 

[Report of the International Country Life Commission] (BuL Comn. 
Jntematl Embell. Vie Rurale, 1926, Nog. 1, pp. 44; 2, pp. 144 f PP* 
XVni+152). — Bulletin 1 contains the various reports of the proceedings, the 
president’s address, and the following reports made at the first meeting held 
at Brussels July 19, 1925: The Use of Electricity in Rural Sections, by Baron 
Forgeur; Present and Possible Methods for Checking Rural Exodus, by Baron 
de Cartier d’Yve; Improvement of Country Life in Hungary, by Weis; and 
The Rural Welfare Movement, by A. Prokes. 

Bulletin 2 Includes the following papers, reports, and addresses: The Com- 
mission for the Improvement of Country Life, by F. Graftiau ; Belgian National 
Commission for the Improvement of Country Life, by J. Giele; The Country 
Life Movement in tbe United States, by C. J. Galpin; The Social Activities 
of the Farm and Village, by D. Sanderson; Rural Life Improvement Activities 
of the International Institute of Agriculture, by A. Hobson; the Farm Home 
in the United States of America, by G. E. Frysinger; the ROle of the Family 
Life in the Country, by Mrs. Kedunrikova-Voprsalova ; Improvement of Rural 
Life in Hungary, by Schandl and Weis; The ROle of the Social Life in the 
Country, by J. Voprsal ; The Importance of the Home in the Improvement of 
Country Life, by A. M. DeVuyst; The School and Country Life, by J. Herbi5; 
ROle the School Played in the Embellishment of Country Life, by V. Smetanka ; 
Training Girls to be Leaders In Rural Life, by St. Nihal Singh ; A School for the 
Preparation of Young Girls for the Improvement of Rural Social Life, by De 
Vuyst ; The Importance of Women’s Institutes in the Improvement of Country 
Life, by Baroness de Crombrugghe de Picquendaele ; The United Irishwomen ; 
Guild for Rural Clubs in Ireland ; Some Social Aspects of Cooperative Market- 
ing in the United States, by F. B. Bomberger ; Competition Between Villages in 
the Province of Brabant (Belgium), by J. Llndemans; The Problem of the 
Moral Improvement of Mankind, by P. DeVuyst; The Beautifying of Villages 
in Poland, by E. Janowski; and A Plan for a Manual on Village Life, by J. 
Llndmnans. 
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Bulletiii 3 contains various lists of the program, reports, etc. ; upon 

country life work In Holland, the Finish “ Martha ” Association, the Association 
of the Societies of Professional Oardeners of Poanan, Poland, and the arrange- 
ment of intermediate and primary instruction for girls to overcome the tendency 
to leave the village; and A Proposed Program for the Formation of a itural 
Community of Interest to All Countries, by K. L. Butterfield. 

Most of the papers, etc., are printed in both English and French, 

Farm population of the United States, L. E. Truesdell (U. S. Bur. of the 
Census, Census Monog. 6 (1926), pp. XI+6S6, figs. 17).— An analysis of the 1920 
farm population figures, especially in comparison with urban data, and a study 
of the main economic factors affecting the farm impulation. It contains a 
general survey and chapters and tables on rural and urban population from 
3790 to 1920; composition and distribution of farm population; number and 
distribution of farm, village, and urban population by sex, age, race, nationality, 
and parentage; and agricultural occupations. A special chapter and tables 
are given on the comix)sition, characteristics, and occupations of the farm 
population of Otsego County, N. Y. ; Dane County, Wls. ; New Madrid and Scott 
Counties, Mo. ; Cass County, N. Dak. ; Wake County, N. C. ; Ellis County, Tex. ; 
and King County, Wash. This chapter and tables are based on a special tabu- 
lation of the census schedules made by the Bureau of Agricultural Economics, 
U. S. D. A. 

Rural social agencies In northern Illinois, M. L. Whittaker (North. III. 
State Teachers Col Quart., 20 (1925), No. 2, pp. 86, pis. 11). — study of the 
rural social agencies in the 25 northern comities of Illinois was made in coop- 
eralion with the U. S. Department of Agriculture. Thirteen typical agencies 
are described. 

Some town-country relations in Union County, Ohio, P. P. Denune (Ohio 
State Univ. Studies, Sociol. Ser. No. 1 (1924) f PP- ^0, fig. 1). — A field study was 
made during July to September, 1923, of the church, school, lodge, recreation, 
amusement, social, and economic relations of the town and country popula- 
tion of Union County, Ohio, to discover the underlying attitudes of mind 
affecting these relationships and the modes of expressing these attitudes. 
The population of the county was strictly rural, there being only 2 towns with 
more than 1,000 population besides the county seat, which had a population of 
3,638 in 1920. 

No social distinctions or cleavage were found to exist between townspeople 
and farmers. Cooperation and mutual interest existed in such matters as 
schools, public entertainments, etc. In economic problems and business prac- 
tices, however, the only tendency away from an individualistic attitude was 
seen in the development of certain cooperative enterprises among the farmers 
under the influence of the farm bureau federation. 

Methods of conducting family budget enquiries, J. H. Richardson 
(Intematl, Labor Off., Geneva, Studies and Rpts., Ser. N, No. 9 (1926), pp. 
100). — ^This study is one of a series being made by the International Labor 
Office of the methods adopted in various countries with regard to different 
kinds of labor statistics. The collection of information is discussed under 
the heads of selection of the families, duration of Inquiry, and methods of 
securing the budgets; the scope of information under the heads of general 
conditions, Income, and expenditure; and the compilation of results under 
classification, income, expenditure, and methods of reducing data for dlfferefit- 
sissed families to terms of a common unit. 

Appendixes contain notes on the scope and methods used in obtaining in- 
formation and compiling results in the more important family bndget inquiries 
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conducted by tbe government or local administrative authorities in different 
countries since 1900 and specimens of the forms used in the various inquiries. 

Social work a family builder, H. Townsend (Philadelphia and London: 
W. B. Saunders Co,^ 1926, pp, 2^7). — A textbook for nurses, dietitians, home 
demonstration agents, home economists, and special teachers, written to furnish 
an understanding of the principles of social work in behalf of families and 
Individuals. It consists of chapters on the reason for and backgrounds of 
social work, social work and social progress, the ancient and modern in present- 
day practice, origins, and continuities of the family, the immigrant and the 
American family in a changing world, the family standard of living, the scien- 
tific approach to a problem, diagnosis and treatment of a family problem, and 
family social work under public or private auspices. 

A list of topics for discussion, subjects for reports, references, and sug- 
gested reading is given for each chapter. 

Statistics of hogs, pork, and pork products (U, S, Dept. Apr., Statis. Bui, 
18 (1927), pp. 208). — Tables are given for the year 1925 vrith comparable data 
for earlier years, showing for hogs the number on farms, breeds, changes in 
numbers, pig surveys, and losses from disease, the rtn^elpts, shipments, slaugh- 
ter, condemnations, weights, and costs at the leading markets of the United 
States, exports, costs of marketing, farm value by States, monthly prices by 
States, and i)ric*es at the principal markets; and for pork and ix)rk products the 
production, consumption, receipts, supply, exports and imports, cold-storage 
holdings, and monthly and weekly prices at principal markets. 

Statistics relative to the dairy industry in New York State, 1025 (K. Y, 
State Dept. Farms and Markets, Apr. Huh 192 (1926), pp. 7U ftps. 7). — Statistics 
as to dairy cattle, milk production, dairy products, bovine tuberculosis eradica- 
tion, milk plants, etc., are given. The bulletin was prepared in cooperation 
with the Bureau of Agricultural Economics, U. S. D. A. 

First anuiial report npon the agricultural statistics of Northern Ireland, 
1925 (North. Ireland Apr. Staiis Ann. Rpt., 1 (1925), pp. 78, ftp. 1). — The first 
detailed annual ref)ort upon the agricultural statistics of Northern Ireland. 
Tables and tf^xts are included covering the revision of the statistics for 1919- 
1922. division of land during the years 1014“1925, the tillage campaign of 1914- 
1918, decline in plowed area in 1919-1925, yield of crops, livestock forestry, agri- 
cultural holdings, employment in agriculture, and prices of livestock and other 
agricultural products. 

AGEICULTirRAL AND HOME ECONOMICS EDUCATION 

The farm, E. Davenport (New York: Mannillan Co., 1027, pp. XIX +462, 
pis. 16). — ^Thls book is a discussion of the partnership between the farmer and 
his farm.” The 88 chapters are divided into 3 parts, (1) what nature has 
provided to make farming possible (pp. 2-225) ; (2) farm operations (pp. 
227-895; and (8) the farm in trust (pp. 397-443). 

Horticulture, H. P. Stuckey and C. D, Mathews (Atlanta, Qa.: Smith, Ham^ 
mond d Co., 1926, pp. X+717, pi. 1, ftps. 22.4).— This text is designed primarily 
for the use of vocational agricultural classes. 

Laboratory outlines In plant patliology, H. H. Whetzei., L. R. Hesles, 
0. T. Gregokt, and W. H. Rankin (Philadelphia and London: W. B. Saunders 
Co., 1925, 2. ed., rev, and rewritten, pp, 2S1, fig. i).— This second edition (B. S. 
Rm 36, p. 540) has been completely revised and rewritten by tlie senior author. 

These outlines, intended primarily for use by persons taking a regular 
4-year course at Cornell University, are planned to acquaint students effectlvdy 
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with the material here presented as the result of experience and testing in 
actual practice work. Although changes in arrangement and terminology 
appear, the general character of the outlines remains the same. 

Laboratory practice in the methods of control of the diseases studied is 
reserved for the course following this on the principles of plant-disease control. 

Productive poultry husbandry, H. R. Lewis (Philadelphia and London: JJ. 
Lippineott Co., 1926, 6, ed., rev,, pp, XXn+58i, pis, 2, figs, 240). — The sixth 
edition of this book previously noted (B. S. R., 46, p. 95). 

Training unadjusted boys as farmers, B. P. Bbadt Agr,, 7 (1927), 
No, 8, pp, S06S08, figs. 2). — The article briefly describes the plan of the Boys’ 
Training School at Bowmanville, Ont. Most of the boys in residence are 
city bred and reared. Boys from 30 to IS years old spend practically all of 
their time in academic school work, and are compelled to spend a certain 
amoimt of time in each of the four departments — metal working, motor me- 
chanics, woodworking, and agriculture. Older boys are apprenticed to the 
department they prefer or for which they show the greatest aptitude, and 
receive small pay. Boys in the agricultural department during the first year 
of apprenticeship receive instruction and practice in general farm and barn 
work, and the second year they may specialize in such courses as poultry, 
dairying, or gardening. 

A forestry program for women’s organizations, L. T. Conway (U. S. Dept, 
Agr., Misc, Cite, 91 (1927), pp. 11+14^ figs. 5). — collection of talks, readings, 
poems, and quotations. 

foods— HUMAN NUTBITION 

Studies on the refrigeration of meat, I, TI (Aust, Jour. Expt. Biol, and 
Med. 8ci., S (1926), Nos. 1, pp. 15-31, pis. 3, fig, 1; 2, pp. 81-88, fig. 1 ). — ^Two 
papers are presented. 

I. Investigations into the refrigeration of heef, G. A. Cook, B. F. J. Love, 
J. R. Vickery, and W. J. Young. — The “drip ” or exudation of protein-containing 
liquid from cut surfaces after the freezing and thawing of beef was studied 
by freezing samples at various rates, from a slow freezing of large pieces to 
an almost instantaneous freezing of thinner slal>s with liquid air, the thawing 
being similarly varied. Drip was estimated by placing uniform samples under 
light pressure on blotting paper for 2 hours, the result of a blank run on the 
unfrozen meat being subtracted from the loss in weight due to the drip of the 
frozen-thawed samples. Total nitrogen was determined on the paper-absorbed 
drip. Histological examination was made (1) in still frozen sections of the 
frozen meat and (2) In sections cut from material fixed in 10 per cent formalin 
and stained in haematoxylin and eosin. Comparative rates of autolysls were 
studied by incubation at 35“ C., followed by precipitation with tannic acid, and 
determination of nonpreclpitable hltrogen. 

Long latent periods of freezing and short thawing periods increased drip, 
nitrogen loss on thawing, histological alteration, and both rate and extent of 
autolysis. Very rapid freezing, with slow thawing or prolonged storage at V 
so far reduced the drip and other evidence of alteration as to give almost perfect 
reconstitution. This is probably due to a lessening of the separation of water 
from the colloids. Mutton showed less ice formation and structural distortion 
than did beef under the same conditions. 

II. The freezing of beef and mutton press juices, J. R. Vickery*— Centrifuged 
clear Juices pressed from beef and mutton about 48 hours after rigor mortis 
had passed off were frozen in uniform glass cylinders with arrangements to 
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secure various rates of freezing, temperature changes being followed by means 
of thermocoui^es, set in stoppers to prevent evaporation during storage of the 
frozen Juice. The effect of the rate of thawing was also studied, from very 
rapid to very slow thawing. Determinations before and after freezing and 
thawing of nitrogen not precipitated by centrifu^ng showed a fairly complete 
reconstitution of beef and mutton Juices when frozen with latent periods of 
3 hours or less, the results being better with slow thawing. The ultramicro- 
scope, however, showed much fewer colloidal particles after freezing and thaw- 
ing of beef Juice, the reduction decreasing with an increase in the rate of 
freezing. Mutton Juice showed little difference in number of particles after 
freezing and thawing, and variation from 0.3 to 3 hours in freezing time had 
little effect. These results are tentatively attributed to alterations brought 
about by freezing in the muscle sarcolemma. 

Bacteriology of meat curing {Iowa Sta, Rpt. 1026, pp. 28, 29 ). — This is a 
brief progress report on a study of the microbiological and physicochemical 
principles involved in the curing of meat products as determined by curing 
small chunks of pork under known conditions. “ Color, texture, taste and rate 
of cure have been found to be governed by the bacterial flora, hydrogen ion 
concentration, other ion effects, temperature of cure, and condition of meat at 
time of cure.” The formation of color during curing was found to be a func- 
tion not only of the nitrite ions but of the concentration of salt. Nitrites 
priived effective in a concentration of from 1/10 to 1/20 that of the nitrates 
generally used, but a de.sirable color was not produced until the conc*eritration 
of salt was increased to at least 10 per cent. The presence of (‘aloiuu|^aiid 
magnesium in the water used in curing had no noticeable effect uixm Color 
formation, taste, or texture of the cured product. 

Selection and use of bacon, A. M. Child {Mtmiesota Sta. Bui. 232 {1926), 
pp. 19, figs. 5 ). — This bulletin, which is based largely on experimental work 
conducted by the author, contains useful information for the housewife on the 
selection of bacon with regard to quality and comparative costs of different 
tyijes, the most economical and satisfactory ways of cooking bacon with stand- 
ards for judging the finished product, and recipes for the use of bacon fat as a 
shortening agent and of bacon in unusual breakfast and luncheon dishes. 

Studies oa dit^tary value of meat (/oira /S7a. Rpt. 1920, pp. SO ). — In 

the preliminary exix*riments reported rats were carried through two and in a 
few cases three generations on meat and vegetable rations having certain min- 
eral, vitamin, and protein deficiencies and on rations consisting of oil meat; 
meat, liver, and bone; meat and bone; a well-balanced food mixture; and 
vegetables with milk products. 

While admitting that the experiment should be continued through several 
more generations for the results to be conclusive, the results obtained tend to 
show: *'(1) That a high meat diet Is apparently not harmful over the periods 
of time covered by this experiment. (2) That the dilution of such a diet with 
carbohydrates (dextrinized) apparently does not help it (3) That calcium is 
necessary in liberal quantities, but a meat and bone meal diet needs added vita- 
mins to make it optimum. Liver seems to supply this deficiency. (4) T&at 
the addition of meat to a diet, provided enough vitamins and mineral salts are 
present, speeds up growth and reproduction, and makt^ for an optimum rearing 
of young.” 

Manual for the manufacturer of preserved food — fruits and veg;etables, 
G, Eat (Manuel du Fahricant de Conserves {Conserves de Fruits — Conserves de 
Ldgumes)), Paris: J. B. BaHU^re Sons, 1926, pp. VI+7-S76, figs. 168).— 
Included in this handbook on methods of preserving foods by heat, refrigeration, 
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dehydratloii, the addition of antiseptics, and tho occlusion of air are various 
Prench laws corresponding to the United States Food and Drugs Act. 

Canning of non-acid vegetables, O. D. Abbott (Florida 8ta, Rpt. 1926^ p. 
99). — In attempts to determine tlie causes of frequent spoilage in nonacid vege- 
tables canned in Florida peas and corn were canned by the hot-pack method 
for 3 hours in a water bath and at 10 lbs. pressure for 50 minutes. 

Thus far the peas canned by either method have sjyolled and the corn has not. 
It is suggested that the difference may be due to the methods of packing the 
jars. The corn was packed very loosely in the jars which were then filled with 
hot water. This is thought to make possible rapid penetration of heat to the 
center of the jars, while in jars packed tightly the temperature in the center 
may not be high enough to kill the spores. 

Some factors that influence jellying, O. D. Abbott (Florida 8ta. Rpt 1926, 
pp. 98, 99). — ^Attempts to prepare a standard jelly from kumquats were unsuc- 
cessful, although the pectin content, 1.688 per cent, and the U-ion concentration, 
pH 2.9, were such as to lead one to expect that good jellies could be made from 
the fruit. It is suggested that the failure may be due to the predominating 
acid and salt content. 

The vitamin content of some common fruits and vegetables { Karima 8ta. 
Jiien. Rpt. 1925-26, pp. 128, 129). — In this preliminary report the results ob- 
tained in a study of the vitamin O content of raw and canned pears are sum- 
marized as follows: 

“ The minimum protective amount of raw pear is about 10 gm. daily, although 
this i^iiount is not sufficient to provide for good growth. Larger amounts gave 
better growth, while 80 and 85 gm. gave better growth than 5 ec. of t<unato 
juic(‘. The antiscorbutic factor of pear is destroyed in canning by either the 
* cold pack ’ or ‘ open kettle ' inethodL Storing i)ears under refrigeration seemed 
not to affect their antiscorbutic content. The substitution of California for 
home-grown pears did not affect the growth curve of the exiK3rimental animals.” 

The place of the banana in the diet, W. H. Eddy and M. Kellogg (Amer. 
Jour. Piih. Health, 11 (1921), No. 1, pp. 21-35, fign. 5).--Tih8 paper includes 
a more detailed report of the study of the vitamin content of the banana, noted 
in a preliminary report (B. S, R., 55, p. 293), and a review of the literature on 
its nutritive value and digestibility. 

The preliminary data on the content of vitamins A and C in the lipe banana 
are confirmed, and in addition it is stated that bananas baked In the skin 
retain their antiscorbutic properties better than when baked without the skin, 
probably on account of the protective action of the skin in the prevention of 
oxidation. A cure is reported of a case of scurvy in an 8-inonths-old baby by a 
banana-milk mixture made by whipifing 200 gm. of ripe raw banana into 570 cc. 
of milk. The mixture was fed in 320 cc. portions every 4 hours with no result- 
ing digestive disturbances. 

The vitamin B value of ripe raw bananas is reported to be about that of 
tomato juice as tested by the method of Sherman and Grose (B, S. R., 51, p. 
461), from 8 to 10 gm, daily being required. Difficulties in getting the rats to 
eat enough of the basal diet with the large amount of banana necessary were 
overcome by subtracting from the basal diet the amount of the carbohydrate 
furnished by the banana. 

No evidence was obtained as to the presence of vitamin D in bananas when 
substituted for flour In the Slherman-Pappenholmer diet 84 in amounts as high 
as 15 per cent. 

A bibliography of 25 titles is appended. 

Malt and malt extract as sources of vitamin B and O [trans. title], 
L. Randoin and R. Leooq (Bui. 8oc. €him. Biol, 9 (1927), No, 1, pp. 49-68, 
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figs. 7). — Using the basal diets previously described for vitamin C (B. S. K., 
50, p. 166) and for vitamin B with rats (E. S. R., 63, p. 265) and with pigeons 
<B. S. R., 56, p. 393), the authors have found both dried malt and malt extract 
to be completely lacking in vitamin G and malt extract to contain vitamin B as 
determined with either rats or pigeons. In the rat experiments the malt extract 
replaced the sucrose which had comprised 68 per cent of the basal diet, and in 
the pigeon experiments it replaced the dextrin to the extent of 66 per cent of 
the diet. 

The alleged therapeutic value of the malt extract for human scurvy is 
attributed to the probability that patients responding favorably to It are really 
suffering from a deficiency of vitamin B as well as C, and are partially cured 
through the richness of the extract in vitamin B. 

Vitamin B ftrans. title], L. S(X)iti-Foglteni (Arch. Ital. Biol,, 75 (1925), 
pp, 185-185). — The author heated a suspension of rice bran in water in an 
autoclave at temperatures of 100, 110, 120, an<i 134“ C., resi^ectively, and then 
allowed the vapor to pass through a seri)entine condenser instead of escaping 
into the air. This condensate and the liquid obtained by filtering the mixture 
in the autoclave were tested ah»ne and combine<l on polyneuritic pigeons. Only 
slight evidences of curative properties were noted for any of the preparations 
tested alone, but when combined (distillate and filtrate for each temi>erature) 
the curative effect was prompt and marked.. 

These results are consider(‘d to indicate that vitamin B is composed of two 
substances which are not active separately but only ^\hen combined. The 
nonvolatile fraction gives positive, and the volatile fraction negative, tesj^ with 
the Folin-Macallum phos])botungstic acid reagent. 

The content of niitiberiberi vitamin in some vitamin patent foods 
[trails, title], E. Komm (Ztffchr, VnterHUeh. hehcnfunfl, 52 (1926), No. 4, pp. 
305-307, figs. 6). — This report o( a study of the vitamin B content of various Ger- 
man proprietary foods is of interest in that the method of testing consisted in 
f(M»dlng idgiHUis polished rice until a luarktHl fall in body tempt^rature occurred 
and noting whether the administration of the material being tested was followed 
by a prompt rise in temperature. Temperature and weight curves are given 
showing that the temperature resiionse is more rapid than the weight resiK>use 
following the inge.stion of materials containing vitamin B. 

The newest vitamin, W. P. Ken!vpj>y Prog. [London], 21 (1927), No. 
84, pp. 659-664). — A review and discussion of the literature on vitamin B^ 

Practical dietetics with reference to diet in health and disease, A. P. 
Pattee (Mount Vernon, N. Y.: Author, 1927, 16. ed., pp. XF-f 7-676, figs. 9 ). — 
A revision of the volume previously noted (E. S, R., 55, p. 690). 

Preventive medicine and fiygiene, M. J. IIosenait (New Yoi'k and lA > ndon : 
D. Appleton cP Oo., 1927, 5. ed., pp. XXy-VU58, pi. 1, figs, 157). — A revision of 
the volume previously notcnl (K. S. R„ 46, p. 859). 

Special diets made Kosher, S. K. Davis (Western Dietitian, 2 (1927), No. 6, 
pp. 17, 20, 21). — This general {llscusston of the problems Involved in preparing 
special diets conforaiing to Jewish dietary laws Is supplemented by diabetic, 
gastric hyperacidity, and roughage diets adapted to traditional Passover 
customs. 

The use of high fat diets for constipation, F. H, Smith (Jour. Amer. Med. 
Assoe,, 88 (1927), No. 9, pp. 628, 6i2P).— This contribution from the department 
of nutrition, St. Mary’s Hospital, Rochester, Minn., describes exceptionally favor- 
able reisults obtained In obstinate cases of constipation by the use of diets con- 
taining a large amount, 225 gm. dally, of fat It Is stated that from 3 to 4 days 
are required to establish normal bowel habits on the high-fat diet. 
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Utilizatioii of calcinm mid phosphorus from fresh, dried, and canned 
milk [Kamos Bta. Bien. Bpt 1925-m, pp, 129, ISO).— Four adults and 5 
children (8 girls and 2 boys between 7 and 12 years of age) served as subjects 
In the calcium metabolism studies which are reported briefly. Simple diets were 
used in which as large a proportion as possible of the calcium was furnished by 
milk in amounts less than the optimum level. In the work with children, fresh 
milk was used during the flrst, second, and seventh periods of 3 days each; 
powdered milk during the tliird and fourth periods; and unsweetened con- 
densed milk during the fifth and sixth periods. In the work with adults fresh 
milk from the college herd was used during the third and fourth periods, fresh 
milk from two cows kept in the bam and deprived of sunlight for more than 4 
months tlie seventh and eighth periods, powdered whole milk the first and sec- 
ond, and unsweetened condensed milk the fifth and sixth periods. 

In the experiments with children the fresh and dried milk furnished not less 
than 75 per cent, and the condensed milk not less than 03 per cent, of the total 
calcium. The retention of the calcium per kilogram was only from 50 to 75 
per cent as much on the dried, and less than 50 per cent as much on the con- 
densed milk as on the fresh. With the adults the milk furnished about half the 
totfil calcium. In the dried milk periods the retention was mucii less than in 
the fresh herd milk periods. Two of the 4 subjects showed x>oorer utilization 
and 2 as good on the condensed milk as on the fresh. Two subjects only were 
on the diet when the fresh milk used came from cows which had been kept 
away from sunlight. Both showed a lowere<l utilization than on the other fresh 

milk and about the same as on the dried milk. 

% 

The general trend for phosphorus was about the same as for calcium, 
although the results were not as conclusive. 

A note on the calcium content of the serum of normal adults, I. Rosen 
and P. Kbasnow (Jour, Lab. and Clin. Med., 12 (1926), No. 2, pp. 157, 158 ). — 
Determinations by the Kramer-Tisdall method (B. S. R., 46, p. 203) of the cal- 
cium content of the blood sera of 50 medical students are rerwrted with mini- 
mum, maximum, and average values of 10.7, 13.2, and 11.0 mg. per 100 (c. 
Attention is called to the fact that the values are definitely higher than the 
values usually accepted as normal (9 to 11 mg. per 100 cc.). In the present 
series 91 per cent of the values were between 11 and 12.9, and only 7 per cent 
less than 11 mg. per. 100 cc. 

Coefilcient of digestibility and dynamic action of a simple diet in con- 
trasting types of individuals, J. Whitacee and K. Blunt (Jour. Home Boon., 
19 (1927), No. 1, pp. 20-27). — To determine whether variations in food demands 
of different i)eople of similar body build and apparent activity are attributable 
to individual differences in the specific dynamic action or cUgestibliity of food 
for different temperamental tyjKis, five graduate students of home economics at 
the University of Chicago, three belonging to the nervous, vivacious tyi>e and 
two to the calm, phlegmatic type, served as subjects in 6-day metabolism experi- 
ments on a simple mixed diet. The senior author served as subject three times 
and the other four once each. The diet selected was thought to be adequate in 
all respects and furnished from 2,224 to 2,532 calories per p(^rson dally, with a 
percentixge distribution of protein 13, fat 40, and carboliydrate 47 i>er cent 
The data obtained included the coefficient of digestibility of the protein, fat, and 
carbohydrate, the basal energy metabolism and percentage of Increase after 
meals, and the basal pulse rate and the pulse rate after meals. 

The coefficients of digestibility were strikingly similar, showing no correlation 
with the type of individual. The height of elevation of the oxygen consumption 
over the basal was not appreciably different for the two types, and the stimula- 
tion was even less prolonged in the vivacious than in the placid-type subject 
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It is concluded that a lower dynamic action of the food and higher coefficient of 
digestibility can not account for the easy gain of overweight and placid persons. 
A list of 17 references to the literature is Included. 

Nutritional survey, O. D. Abbott (Florida Bta, Rpt 1926, p, 98). — pre- 
liminary survey by G. Westover of the nutritional status of 500 rural school 
children of two counties in Florida has shown that 50 per cent of the children 
examined were from 6 to 33 i)er c(mt under weight, 48 per cent had defective 
teeth, and 33 per cent enlarged tonsils. Further examination showed con- 
junctivitis, skin eruptions, anemia, and hookworm to be prevalent. 

Increase in stature of Anu^rican boys in the last fifty years, H. Gkay 
(Jour, Amer, Med, 88 (1927), No, 12, p, 90S, fiff. 1), — The author has 

compared his height-age data for private-school boys (B. S. R., 56, p. 394) with 
similar data reported 50 years ago by Bowditch. The latter data consisted of 
two series of measurements, one for sons of American-born fathers in various 
professions and the other for 303 Boston boys of American parentage attending 
the Private Latin School, the Massachusetts Institute of Technology, and the 
Public Latin School. The average height of the boys measured by Gray 
exceeded the first series of Bowditch by 7.9 cm. (3.1 in.) and the second series 
by 6.5 cm. 

A study of the effect of nutrition on mental growth, A. J. Smith and 
A. M. Fieij) (Jour, Home Eani,, IS (1926), No, 12, />/>. GH6 -690), — This study was 
conducted in the fourth, fifth, and sixth grades of a public school in Alabama, 
the subjects comprising 37 girls and 24 boys. The children were divided into 
two groups according to weight. Tltose who were 7 per (^ent or more under- 
weight for height and age by the Baldwin-Wood tables comprised the under- 
weight or experimental group, consisting of 19 girls and 0 boys, and the other 
18 l)oys and 18 girls, the normal or control group. The underweight children 
were examined by a physician, who found all of the boys and all but 5 of 
tile girls to have some phy.sical defects, but these were not correi'ted during 
the period of the experiment, whi<*h lasted 5 months. During this time 
special attention was paid to the dietary habits of the underweight group, 
school lunches being provldeil to supplement the home diet. The National Intel- 
ligence Tests, Scale A, were given to all of the children, form 1 at (he beginning 
and f(frm 2 at the end of the period. The physical gains were measured by the 
gains in weight during the period. 

Both control and experimental groups of girls exceeded the expected gain 
in weight, w^hile both gffiups of boys fell below it. The average gain ot the 
control group was the same as the expected gain, and that of the experimental 
group exceeded the exi)ect(Ml gain. In mental age the greatest gain, 14.1 
months, was made by the control lioys, followed by a gain of 13.5 months by 
the control girls. The corresponding gains for the experimental groui^ were 
9.3 and 9.2 months, resi^^tlvely. The gain in intelligence quotient for the 
control group, 0,3, was more than twice tliat of the underweight group. 

“While this study was of too short duration and with too few subjects to 
be conclusive, it would Indicate that the assumption that improved nutrition, 
as measured by gain in weight, will bring about improved mentality is at least 
not yet proved.” 

Review of llteratare on the physiological effects of abnormal tempera* 
tures and humidities, R. R. Sayers and S. J. Davenport (Pub, Health Rpts. 
[U, S,}, (1927), No, IJi, pp. 933-996, flg. i).— -Included in this extensive 

literature review is a discussion of the kind of clothing which should be worn 
to prevent the 111 effects of subjection to extremes of temperature, either 
climatic or industrial. A list of 189 literature references on the general subject 
of the physiological effects of abnormal atmospheric conditions is appended. 



898 


EXPEEIMENT STATION BEOORB 


[VoL 66 


TEXTILES AND CLOTHINO 

The dyeing of cotton and artificial silk fibres, A. J. Haix (Chem^ Age 

(London] , 16 {1927), No, 402, pp. 19-21, fig, i ) .—Attention is called to pecu- 
liarities of the dyeing properties of treated cellulosic fibers, with comment on 
their importance to the dyeing industry. 

The influence of humidity on the elastic properties of cotton. — III, On 
the breaking load at 20® C., J. C. Mann {Brit. Cotton Indus. Research Assoc., 
Shirley Inst. Mem., 6 {1927), No. 4, pp. 5S-6i, figs. 11). — Tests Involving six 
varieties of cotton showed that the strength of single fibers increases with rise 
in humidity, the increase being of the order 10 to 15 per cent of the breaking 
load at 44 per eent relative humidity. The effect of humidity is important up 
to 66 per cent relative humidity but negligible above 66 per cent. The test 
methods are detailed. 

Physical tests to determine the effects of chemical or other treatments 
on yarns, O. F. Goldthwait {Amer. Dyestuff liptr., Sample Swatch Quart., 
1927, Jan., pp. 7-14^ figs. 19). — The tests described are concerned with the length 
of a yarn sample, correction for weight of yarn, and elastic properties of yarns. 

Processes for rendering woolen goods unshrinkable, A. J. Hatx {Textile 
Colorist, 49 {19^), No. 579, pp. 161-164, figs. 5). — Ilecent investigations on the 
chlorination of wool are reviewed. 

Annual wool review, 1026, J. B. McPherson (Bui. Natl. Assoc. Wool 
Manfrs., 57 {1927), Extra No. J, pp. 99-226, pis. 2). — The information recorded 
is similar in scope to that not(‘d previously (E. 8. R., 55, p. 105). 

A directory of textile merchandise, including textile brands and trade- 
marks, compiled by Textile World (New York: Bragdon, Lord d Nagle Co., 
1921, 2. ed., pp. 15-680). — This directory supplies a list of trade names, brands, 
and trade-marks of products of which textile fibers, yarns, or cloth are the 
principal materials, the kinds of goods to which the names apply, and the first- 
hand distributors. Brands are also classified according to product. A discus- 
sion on Valid Trade Marks and Their Originations, by H. G. Thomson, Is 
included. 

The protective value of certain clothing fabrics (Kansas Sta. Bien. Rpt. 
1925-26, pp. 131, 132). — Samples of wliite wool, silk, linen, and cotton materials 
as closely alike as possible in weave wen^ tested for tlieir screening effect 
against sunburn (1) by the action of direct sunlight on the skin, (2) by the 
action of ultra-violet light on semsitized paj>er, (3) by photometric measure- 
ments, and (4) by spectrographic analysis. 

The results obtained with direct sunlight and spectrographic analysis were 
identical and indicated a much greater protection with wool and silk than 
with cotton or linen. This relation was also shown, but to a less marked 
extent, by the ultra-violet light measurements. The percentage of Intersptice 
for the different fabrics was 8.8 for wool, 12 for silk, 5.5 for linen, and 5.8 
for cotton. 

The data tend to show that the protection from sunburn afforded the skin 
by fabrics depends principally upon the iiercentage of intersjwice due to weave. 
The vegetable fibers, cotton and linen, however, transmit some of the rays 
that bum and hence have a small coeflieient of protection. Animal fibers, silk 
and wool, on the other hand, absorb a portion of the rays, thus having a large 
coefficient of protection.'* 

Smoke: A destroyer of family wash, R. A. Phaib and J. G. Lukash 
{Starchroom Lamndry Jour., $4 (1927), No. 4* PP- 37-42, figs. S).—The typo 
of damage described as occurring in cotton fabrics, especially shirts, in “ wet 
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wash" or home washed ch^thes only in winter, principally during January, 
February, and March, appeared to be caused by the presence of minute quan- 
tities of sulfuric acid in the air. The destruction and acid content of the fabric 
api>eared to increase under conditions of cold and fog. See also a previous 
report by Allyn (E. S. R., 56, p. 695). 

MISCELLANEOUS 

The Thirty-ninth Annual Report of the Colorado Agricultural Experi- 
ment Station for the Year 1926, C. P. GnxETTE et al. {Colorado Sta. RpL 
1926t pp. 4 ^)* — This contains the organization list, a financial statement for the 
fiscal year ended June 30, 1926, a report of the director on the work of the 
station, and departmental reports. The experimental work re;^rted is for the 
most part abstracted elsewhere in this issue. 

Report of the director [of Connecticut Storrs Station], 1926, W. L. 
Si*ATE, JB. {Connecticut Storrs Sta. Bui. 142 {1920), pp. 105-182, figs. 7). — ^This 
contains the organization list, u report of the director, and a financial state- 
ment for the fiscal year ended June 30, 1926. The experimental work re[K)rted 
is for the most part abstracted elsewhere in this issue. 

[Annual Report of Florida Station, 10261, W. Neweix et al. {Florida 
Sta. Rpt. 1926, pp. 125 -^Vl, figs. 10). — This contains the organization list, a 
financial statement for the fiscal year ended June 30, 192(5, and departmental 
reiiorts, the exiHU’imental features of which are fttr the most part abstracted 
elsewhere in this issue. 

Annual Report [of Iowa Station], 1926, C. F. (Jubtiss and W. H. 
Stevenson {Iowa Sta. Rpt. 1926, pp. OH). — This contains a report on the work 
of the station, including a financial statement for the fiscal year ended June 
30, 1926. The experimental work recorded not previously noted is for the most 
part abstracted elsew’here in this issue. 

[Report of Kansas Station, 1925-1926], L. E. C.\ix {Kansas Sta. Bim. 
Rpt. 1925-20, pp. 102). — This contains tlie organization list, financial statements 
for the biennium ended June 30, 192(5, and a report of the director summarizing 
the work and publications of tlie station. Tlie experimental work recorded not 
pr(‘viously noted is for the most part abstracted elsewhere in this Issue. 

Micliigan Agricultural Experiment Station Quarterly Rulletin, [Febru- 
ary, 1927), edited by H, S. Shaw and E. B. Ilirx {Michigan Sta. Quart. But., 
9 {1927), No, 3, pp. 81-126, figs. .}).—In addition to urlicdes abstracted elsewhere 
in this issue, this number contains the following: Power Possibilities of Small 
Streams, by O. E. Robey ; Grow Better Potatoes, by II. C. Moore; ITeparing and 
Fertilizing Potato Soils, by F. W. Trull ; Methods Rei'ommended for Increasing 
Oat and Barley Yields, by (^. R. Schlubatis; Soil Preparation and Fertilization 
for Corn, by G. E. Millar; and Position on Ridge Affects Conifers Growth, by 
A. K. Chittenden and W. Martin. 
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FloHda Station.—In continuing the studies on Manson’s eye worm of poultry 
noted on page 874, many insects were examined without finding any laval 
forms of the parasite, until finally specimens of Pj/onmcelus surimmmHa Linn*, 
a species of cockroach, were examined. Larvae of the eye worm were found 
to he present in the thoracic and abdominal cavities of some of these roaches. 
When these larvae were transferred to the eyes of chickens, examinatimiB 
several days latkr revealed that the larvae remained in the eyes of the birds 
and had taken position in the tear sac beneath the nictitating membranes in 
each bird Identical to that in which mature parasites are found. Larvae were 
also removed from the body of a cockroach and placed one at a time on the 
roof of the mouth and on the tongue of a chicken, with the result that in a 
few hours the presence of the parasite was noted in both eyes. 

These observations confirm the findings of J. W. Fielding (noted on page 879) 
that this species of roach is the Intermediate host for Manson’s eye worm. 

Hawaii University. — Dr. Frederick G. Krauss, professor of agronomy and 
genetics, has been given leave of absence for an extended study of tropical 
plants, especially the pineapple in the Dutch East Indies and Malaya, and of 
Cajanus in the Himalayan region. He will then proceed to Berlin for the 
Fifth International Congress of Genetics in September and a year’s genetics 
study in Germany. 

Kansas College and Station. — The vacancy occasioned by the resignation of 
Dr, R. P. White, assistant professor of botany and assistant plant pathologist, 
as previously noted, has been filled by the appointment of Dr. O. H. Elmer, 
assistant plant pathologist in the Iowa Station, who entered upon his new 
duties May 21. 

Massachusetts College.— Dr. Robert J. McFall, extension professor of agrL 
cultural economics and on leave of absence for work In cooperation with the 
U. S. Department of Commerce, has resigned effective June 1 to become special 
agent in the Bureau of Foreign and Domestic Commerce of that department 

Mississippi Station. — ^The Delta Substation at Stoneville, located on the 
highest land of the region, was submerged in the recent floods to a depth 
of from 1.5 to 6.5 ft., but was fortunate In escaping serious damage. The 
property loss In livestock, buildings, and growing crops for the State as a 
whole is estimated as in excess of $260,000,000. It is regarded as doubtful 
whether more than 30 to 40 per cent of the flooded area can be replanted 
this season. 

A laboratory and office are being fitted up at the main station to aocorn- 
modate the station home economics department, hitherto located on the 
campus of the Mississippi State College for Women at Colnmbus. 

Montana College and Station.— H. K. Wilson has been appointed assistant 
in agronomy in the college and station, succeeding H. N, Watenpaugh, 
resigned. 

Nevada Station.-— C. A. Brennen has been appointed range economist, b^fln* 
nlng Jnne 1, and will have charge of the Purnell project entitled A Study of 
the Bconomtes of Cattle Production on Ranch and Range in Nevada. 

dentson College.— Lyman Neel has been appointed extension specialist In 
poultry husbandry. 
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Wharton. M F., 642. 
W'hatmough, W. A., 78. 
Wheatley, J., 92. 

Wheeler, W. M., 759. 
Whetzel, H. H., 891. 
Whipple, G. n., 494, 495. 
Whltacre, J., 896. 

Whitcomb, W. 0 , 340. 
White, r. T , 40. 

White. E. F.. 776. 

While, H. B., 81, 683. 
White, FI. 0 , 850. 

White, J. W.. 23, 322. 
White, M. K.. 872. 

White, 0. E., 790. 

White, R. P. 50, 498, 900. 
White, R. S,% 358. 

White, W., 474, 

Whitfelld, B. W.. 718. 
Whiting. A. L., 210, 526, 
622, 624, 637, 734. 
Whiting, A. R., 223, 819. 
Whiting, P, W., 223. 819. 
Whitney, C. S., 780 
Whittaker, M. t., 890. 


Whittier, E. 0.. 611. 

Whittle, C. A., 60. 

Wiancko, A. T., 618, 810. 
Wlebc, G. A.. 429. 

Wlemann, 571. 

Wierzchowski, Z., 795. 
Wlessmann, H., 408. 
Wlggans. R. G., 334, 336, 
433, 619. 

Wilbur, J. B., 197. 

Wilcox, A. N.. 441. 

Wilcox. J., 251, 259. 

Wilcox, R. B., 54. 

Wilcox, R. H., 284, 285, 288, 
385. 

Wlldt, J. C. do R. de, 766. 
Wllensky, 1). C., 20. 

Wiley, J. R , 99. 

Wllford, K. J., 782. 

Wflharm. W. C , 577. 

Wnice. S., 355. 

Wilkin. R E . 578. 

Will ln'=5on. F B.. 688. 

Will. R R , 35. 

Willard. U. E. 484, 582. 
Will .1,, 856. 

Wilh'tt H., 713. 

Wiilinrnp C. B . 435 
WilFams. r. H, B., 460. 

WiW nmn, V . 690 
Wn'Mms G. A . 291 
Wlirain*?. H., 233. 

Willi tn**. K 

8 ri. n., 762. 763, 

764. 

llliams, R 0., 439. 

W III m? R R . no. 

WtIJi mB. W. I... 678. 

Wi linmson. J. T., 827. 
Wtll'mott 8. G . 112, 409, 
410. 411 696 
Willis, n. U. 193, 194 
Willis. R. L.. 634. 
Wtllstaetter, R.. 800. 

Wilson. A L, 533, 834. 
Wil-on. C P., 296. 

Wilson, E E„ 746. 

W’ilson. G. F.. 756. 

Wilson, TI K , 900. 
wnison, J. K.. 21. 318. 629. 
WIPon. J. W.. 98. 561. 565, 
.>99. 667, 698. 

WlBon, Be M . 798. 

Wilson, M., 748, 753. 
Wilson, M, C.. 488. 

Wilson. M G., 496. 

Wilson, R. B., 462. 

V Ils'on. R. E.. 678. 

Wilson, R. H.. 14. 

Ping, L. 8., 480. 

Wingard. S. A.. 462. 
Winkler, A. J.. 238. 

Winkler. H.. 659. 
Winogradsky, S., 808. 
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Winter. F. U, 136, 229, 
240, 333. 334. 

Winter, J. D., 345. 

Winton, B., 671. 

Wise, L. E., 107. 
Wittiyeombe, H„ 365. 

Witt, A. W.. 43, 44. 

Witte, H, 640. 

Witte, .1 , H7H, 

Wltyn, F., 416. 

VVltyn, J., 618. 

Woglum, n. S., 254, 555. 
Wottkiowlcz, A., 73. 

Wokes, F., 409, 410, 411, 
696. 

Wolf, F. A., 152. 

Wolfe, K. H. K., 495. 
Wolfe, T. K . 528. 

Wolski, P„ 501. 

Wood, F. C., 275. 

Wood, P. M , 123. 

TVood, H. C., 275. 

Wood. I. 1).. 779. 

W(>od, .T. G., 724, 812. 
Wood. J. K., 40(i. 

Wood, W. F., jr., 868. 
Woodman, R. M , 457. 
Woodroof, J G , 142. 
Woodroof, N, C, 142. 
Woods, A. F., 6. 

Woods, r. D , 290 
Woods, J B., 778. 
Woodward, M., 646. 
Woodward, R M , 38,3. 
Woodworth. C M . 229, 232. 
240, 333, 334. 330, 518. 


Woolard. E. W., 713. 
Woolmnn, M. S., 93, 397, 
Woolson, I. H., 780. 

Work, P , 439, 441. 
Wormald. H., 43, 653, 664, 
747. 

Wornittll, A., 424. 
Woronlecka, J., 860. 
Worthley, L H,, 61. 
Wright, A H., 733. 

Wright, C. C., 576. 

Wright. I.. 187. 

Wright, K. T., 284. 

Wright, P. A., 611. 

Wright, P. W., 676. 

Wright, S„ 817. 

Wright, S. L., jr., 204. 
Wright, T R. H., 197. 

Wu. H., 793. 

Whnn. n , 856 
Wyatt. F. A., 511, 621. 
Wylie, R. B., 27. 

Yflgl, N.. 355. 

Vnmada, 8., 557. 

Yamasaki, M, 230. 
Yampolsky, 0., 327. 

Yarnell, D. L.. 383. 

Yeager, A. P., 740. 

Yee. .T. Y., 023. 

Yetter, W., jr, 855. 

Yowdall, A., 596. 

Voder, D R. 511. 

Yoder, L, 109 
Yoshil. y , 627, 

Yothers, M. A., 402, 


Young, A. L., 280. 

Young. G. A., 883. 

Young, H. C., 47. 

Young, P. A., 244, 

Young, W. J„ 48, 406, 892 
Youngberg, S., 748. 
Youngblood B., 183, 
Youngken, H. W., 275. 
Youngs, F. 0., 316, 

Yule, G. U., 431. 

Yule, U., 635. 

Zacher, F., 355, 500. 

Zade, 543 

Zalenskll, V. R., 31. 
Zalenslfy, V. R., 31. 
Zaumeyer, W. J., 747, 
Zavadovakil, M. M., 428, 
430, 662, 663. 
Znwndowsky, M., 331. 
Zawadowsky, M. M., 428, 
430. 

Zeleny, C., 32. 

Zeller, S. M., 152, 249, 250, 
353. 

ZholtsinskiT, I. P., 21. 

Zllllg, 500. 

Zllva, g. S., 12, 311. 
Zimmerman, P, W., 834. 
Zimmerman, R. L., 08, 
Zimmerman n, IT., 547. 
Zlnserling, G D., 432. 
Zolclnskl, J., 21. 
Zwnluwenburg, R. H. Van, 
155. 

Zweigelt, F , 856 
Zwlck, 878. 
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Abaca disease, eradieatlon, 748. 

Abortion — 

acriflavlne treatment for, Ga , 278. 
eradication, Conn.Storrs, 874. 
immunization, Ky , 172. 
in cattle, 87C. 

in cattle, diagnosis, value of placental 
examination, 476. 

in cattle, prevention and control, 574 
in cattle, studies, Wash Col , 573 ; Wis , 
773. 

In sheep, 876. 

in sheep in Silesia, cause, 777. 
in swine, 876; 111, 270, 379. 
organism of animals, human Infections 
with, 876. 
studies, Kans , 875. 
tuberculous, in cattle, 476. 
value of living vaccine for, Minn , 174. 
(See also Bacillus ahinius and Bac- 
terium ahortum.) 

Abortion-free herds, establishment, Del , 
377. 

AhraxaB grossulariata, notes, 659 
Absorption in different parts of gastro- 
intestinal tract, 192 
Acacia farnesiatia, control. Guam, 229 
Acacia, lack of nodule-formation in, 124 
Acacia seedlings, descriptions, 646. 

Acalypha flea beetle, notes, 157. 
AcanthorUynchm vacdnli, notes, 249, 
Accessory food factors. (See Vitamins.) 
Accounting, farm. (See Farm accounting ) 
Achaea Hcnardi, notes, 859. 

Achrea spp., notes, 756, 

Acid— . 

phosphate. (See Superphosphate.) 
preservative action in catsup, N.Y, 
State, 711. 

soils, biochemical activities, efCeet of 
lime, Cotvn.Storts, 62A 
AcldopMlus mUk, preparation, til., 392 
Acidosis, trembles, and milk slckii(‘S8, 572. 
Acriflavlne treatment for abortion,, Ga., 278 
Actiu pilipennis, notes, 361. 

Actinomyces, cause of sweet potato pox, 
Del, 848. 


Actinomyces — 

necroyhorus, notes, Tolo , 878. 

Hcahies, papers on, 339. 

Adams Act, first 20 years under, editorial, 
701. 

Adelfjes abictis, studie.s, N.Y.Cornell, 156. 
Aecidium giussulaHac, notes, 542. 

Aegeria — 

cxitiosa (See Peach borer.) 
tipiilifornm. (See Currant borer.) 
Aegilops and wheat hybrids, morphology 
and cytology, 633. 

Aerologlcal — 

code, 1920, U 8.D.A , 017. 
survey of United States, U S D.A,, 507. 
Agar slants, exudate from, 57.3 
Age and area theoiy, cntical review, 221. 
Agglutinin absorption, 676. 

Aggregates, road. (Sec Road materials.) 
Agilcultural — 

chemistry (See Chemistry.) 

College and Model Farm in the 
T'kraino, notes, 409. 

Colleges and Unnersities, survey, 198, 
colleges curricula, papers on, 587. 
colleges, organization list, U S D.A., 
790. 

(See also Arizona, etc.) 
colonization policy of Zionist Organi- 
zation, 790. 

(See also Land .settlement.) 
coopeiatlon — 

development and status, 685. 
in Europe, studies, 889. 
possibilities and limitations, Kv., 
789. 

reading list, U.8.D..V., 889. 
credit in Jugoslavia, 484. 
credit, InUnmatVoBal, 685, 
credit, relation to crop insurance, 686. 
education — 

and improvement In China, Brit- 
ish aid to, 97. 
in Great Britain, 187. 
in South Africa, notes, 198. 
pioneers in, passing of, editorial, 
601, 

1)23 
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Ajfrlcultural-— Continued, 
educa tlon— continued. 

service of Fc’drral Board for Vo- 
cational Education, 487. 
vocational, course outllnos for. 488. 
vocational, value, .^89, 

(fiee also Afcricultural collefires and 
Affricu tural schools.) 
engineering. (See Engineeilng.) 
experiment stations. (See Experiment 
stations.) 

cxt<msion, use of motion pictures In, 
U.S.D.A., 701. 

extension work, effectiveness, Wla., 488. 
extension work, papers on. 587. 

(See also Extension.) 

Journalism, textbook, 800. 

Joui-nals, new, 100, 199, 600, 800. 
labor, wages. Index numbers, Ohio. 188, 
286. 681. 

legislation, international yearbook. 485. 
legislation, 1924, summary, 485. 
machinery — 

costs. Ohio. 286. 

for CO n berer control, 179, 

for g(ape leiifl opp r control. 17!> 

tests, 80. 

map of Fnioii of Soclilistlc 8ovl(t Re- 
publics, 790. 

outlook, 1927. Okla, 888; Tex.. 888; 
r.S.D.A., 888. 

probli ms. Intei nat’oual aspect, 084. 
production and dl‘ t. Ihutlon, adjusting. 
W.Va., 7S6. 

p oducti. n, C(/OperatIon in, 889 
prodnedou, index numbers, OMo. 188. 
285. 581. 

pnidiicts, balance of trade* In, 789 
produ ts. mo kctlng. (.‘rr Markedn: » 
products, orites ec I\ed hy p odu 'e s 
U.Sr.A., 888. 

progress In t.\pl al Mnry and coininu 
nlty, Md.. 786. 
resea i ch — 

and t'ducatlon, Federal aid for, 
Kaus.. 684. 

at 1926 convention, editorial, 1. 
in Australia and New Zetiland, 97 
in Bombay, 135. 

national probU ras fo; couperntiou, 
101: aS.D.A., 105. 

Ohara Institute for, 600. 
pioneers in, passing of, editorial, 
601. 

school classes, evening, In dairying, 
700. 

schools. Mexican, 800. 
statistics, international yearbook, 790. 
statistics of Northern Ireland, 891. 
surveying, textbook, 187, 

Agriculture — 

and meteorology, papers on, 113. 
Department of. (See United States 
Department of Agriculture.) 

In Finland, 88S. 

In Persia, survey, 104. 


Agriculture — Continued. 

in Washington State, 688, 786, 

Maori, 334. 
northern limits, 432. 
taxation problems, S.Dak., 685. 
use of electricity In, 579, 681, 889 ; 
111., 280; Ind., 281; Mich.. 398; 
Wls., 781. 

Agronomic experiments, mathematical 
analysis, 332. 

Agronomy, relation to plant physiology, 
722. 

Air in buildings, humidifying, Colo,, 881. 
Airplane dusting — 

for grasshopper control, 256. 
for vegetable pests, 57, 254. 

Alaska Stations, notes, 497. 

Albumin — 

egg, vitamin B in, 491. 
formation in plants, r61e of chloro* 
plasts, 814. 

Alcohol — 

effect on sex ratio in rats, 82. 
fumes, effect on sex ratio in mice, 227. 
(fifee also Ethyl and Methyl alcohol.) 
Alcohol-benaol mixture v. benzol for motor 
plows. 80. 

Alcoholism, effect on rats, 32. 

Alcohols, germicidal activity, relation to 
chemical constitution. 572. 

Alder, red, of Pacific Northwest, U.S.D.A., 
46. 

Aleurobius faiHnae In fiax seed, 662. 
Meuroles variabiUSt notes, 652. 

Alcurodes vaporatiorum. (See White fly, 
gi'ccnhouse.) 

Mfalfa— 

alone and in mixtures, tests, 111., 834. 
Iiacteiial wilt and root rot, studies, 
147. 

bleeding, Arlz., 730; Can., 432. 
curing studies, Nebr., 786. 
cutting test, Kans., 822. 
diseases in Manitoba, 541. 

I'ffict of sulfur, Mont., 123. 
fee ding value for wintering cattle, 
Greg., 365. 

fertilizer experiments, Kans., 822 ; 

Nebr., 736 ; Wls„ 715. 
germination of o d seeds, 39. 
haidy, hay yield. Pa., 134. 
hay, amount per day for Iambs, Kans., 
368. 

hay, chopped, effect, Wis., 772. 
bay, chopping for beef cows, Wls,, 762. 
faftyt digestibility, effect of fiber, 
N.Mex,, X59. 

hay, digestion experiments, 111., 868. 
hay, energy value for sheep, 111., 867. 
hay for h ood sows, Del., 869. 
bay, nutritive value of different cut- 
tings, Wash.Col,, 661. 
hay V. Rhodes grass bay for cattle, 
Arlz., 762. 

hay V. soy bean hay for dairy cows, 
Wls., 772, 
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Alfalfa— CoDtlnwed. 

bay* yield aad quality, factora affect- I 
In#?, Nebr., 784. 

InHects affecting, Kana., 856 ; Nev., 259. 
Irrigated, varb’ty testa, Wash.C'ol., 528. 
Irrigntlon experiments, «>d ; Kaus., 823 ; 
Utah, 525. 

loaf anomalies, studies, 629. 
pasture for pigs, Iowa, 206, 
pasture v. Sudan graaa pasture for 
bogs, Nebr., 664. 
pests in Argentina, 669. 
proteins of. 708. 

residual effect on soil, Kans., 811. 
root rot diseases, Kana., 842. 
seed, chalcla fly In, Utah, 668. 
seed germination, factors affecting, 433. 
seed, beating, effect on germination, 
Colo., 820. 

seed production, Idaho, 231 ; Utah, 
625. 

seed, scarified and unacarlfled, longev- 
ity, Minn., 524. 

seed screenings, feeding value, Idaho, 
368. 

seed, source tests, Iowa, 822. 
seed, stored, viability of legume bacteria 
on, Can,, 513. 
seed tests, U.S.D.A., 231. 
seeding experiments, Wls., 732. 
stem nematode, notes, Utah, 540. 
studies, III, 335. 
usage for poultry, S.Dak., 609. 
varieties, behavior, Guam, 228. 
varieties, winter hardiness, 111., 230 ; 
Minn., 527. 

variety tests, Ark., 332; Can., 432; 
Fla,, 821; Iowa, 821; Kans., 822; 
Minn., 624; Mont., 133; Wash.Col, 
525. 

w('evil, control, Nev., 260. 
weevil, notes, Colo., 834 ; Wyo., 653. 
white spot, notes, Utah, 540. 
wilt and root rot, Colo., 839. 
winterkilling, causes, Wls., 732, 
with hay grasses, cutting testa, Wls., 
732. 

yellow leaf blotch, notes, Utah, 640. 
yellows, cause. Wls., 760, 
yields, effect of precipitation and tem 
perature, 413. 

Algae, nitrogen fixation by, 509. 

Alkali- 

effect on angular leaf spot of cotton, 
ArU.. 745. 

soils, frees! ng up phenomenon, 619. 
soils. Increasing permeability, 508. 
soiis^ mapping, 511. 
soils of 8'b‘rla and Turkestan, 716, 
soils, origin, 20, 210. 
aolJs, reclamation, Wash.Col, 576. 
soils, studies, Wyo., 509. 
tolerance of plants, Arls., 612. 
Alkalies— 

action on clay, 510. 
effect on wool, 697. 


Alkaline — 

metabolic products, effect on growth of 
fungi 221. 

soils, availability of phosphates. Arts., 
218. 

Allelomorphs, quadruple, affecting eye color 
in Habrobracon, 223. 

.\imoiids — 

Injury from crows, 458. 
variety tests. Miss., 739, 

Alternafia — 

brasaicae niffi^escens, notes, Del., 348. 
/fei, notes, 831. 
hereulea, studies, 145. 
radicina, studies, 645. 
ttoliinii cause of potato tuber rot, Me., 
246. 

sp., notes, 240, 549, 748. 

Alternai la — 

core mold of apple, 647, 

leaf spot on watermelon. Fla., 143. 

rot of lemons, Calif., 249. 

Altitude, effect on forage crops, Wyo., 134. 
Aluminum — 

fertilizing value, 823. 
hydroxide and freezing up of alkali 
soils during reclamation, 610. 
nitride process of nitrogen fixation, 
623. 

relation to plant growth in acid soils, 
323. 

Ama anfus disease In Sumatra, 456. 
.Vmntidae, data. 358. 

Ambltfomma americanumy cause of typhus- 
Uke fever, 277. 

American — 

Association of Cereal Chemists, meth- 
ods of analysis, 13. 

Chemical Society, fiftieth anniversary, 
309. 

Council of Education, report, 587. 
National Livestock Association, pro- 
ceedings, 69. 

Society of Animal Production, meeting, 
9S. 

Society of Testing Materials, stand- 
ards, supplement. 780. 

Soli Sur^ey Association, proceedings, 
511, 

\mlds, rO c ill higher plants. 323. 

.\niln< fi in dl tlllate f om Kteldahl-Guuning 
nitrogen determinations, 111. 

Ammonia — 

action on wool, 496. 

In rain from protected and exposed 
gage. 212. 

Ammouificatlon in red prairie soils, 21. 
Ammonium — 

nlrate action on acid sand soils, 514. 
sulfate action on acid sand soils, 514. 
sulfate and sodium nitrate, compari- 
son, 23. 623. 

sulfate, effect on soil reaction, 22. 
sulfate, production, 626. 

Amorhia hutnetoeana — 
notes. Pa., 164. 
studies, Pa., 156. 
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Amorbla, life history studies, 858. 
Amphibians and roptlles of Ihdlana, keys, 
754. 

Amylases, chemical studies, 501. 

Anaerobes, tissue-invading, identification, 
475. 

Anaphe infracta^ silk from, tests, 823. 
Anaphoihrips signipcnnU, biology and con- 
trol, 459. 

Anaphylaxis, relation to immunity, 676. 
AncyloHoma spp , notes, T^SD.A., 776. 
Anemia — 

blood regeneration In, 494. 
pernicious, treatment, 294. 
relation to iron in diet, 494. 
relation to vitamin A deOclency, 293 
Anesthetics, effect on respiration of cereals, 
125. 

Angiosperms, chroraosoino numbers in, list, 
816. 

Angiila fcnestralis, biology, 856. 

Angleton grass, characteristics and habits, 
Tex., 36. 

Animal — 

breeding principles, treatise, 760. 
chromosomes. (See Chromosomes ) 
diseases — 

in Ajmer-Merwara, 876. 
in Clhar and Orissa, 876. 
in Bombay, 774, 
in British Baluchistan, 571. 
in Burma, 876. 

In Connecticut, Conn.Storrs, 874. 
In Fiji, 277. 

In Konya Colony, 173. 
in Mauritius, regulation, 277. 

In Northern Ireland, 277. 

In Prussia, 571. 
in Trinidad and Tobago, 277. 
poKt-mortein and laboratory exam- 
inations, Ivans., 875. 
recent advances in, 477. 
relation to public health, 775. 
ultra-microscopic, coll inclusions, 
C7C. 

(AYc also specific diseases,) 
ecology, course in, 250. 
experiments, operative technique, 776. 
fats. (See Fats.) 
feeding experiment, directions, 390. 
fibers. (Sec Fibers.) 
glue, water-resistant, 802. 
nutrition, potassium In, 465. 
nutrition work, Iowa, 863. 
pest control, relation to conservation, 
66 . 

pests of economic plants, treatise, 355. 
tissues, histological technique, 675. 
Animals— 

domestic, worm parasites of, 571. 
exports and Imports in Northern Ire- 
land, 277. 

laboratory, biometrical measurements, 
669. 

ruby eye in, heredity, 428. 


Animals — Continued. 

wild, of Australasia, 863. 

(See also Cattle, Livestock, Mammals, 
Sbot^p, etc.) 

Anions, retention by soils, effect of ex- 
changeable bases, 416. 

.\nophele8— 

emergence, 62. 

engorged, destruction as malaria con- 
trol measure, 62. 

Anopheles spp., food of, 62. 

(See also Malaila and Mosquitoes.) 
Antagonism between salts In bacterial il(»- 
Tclopment, 26. 

Antbocyanin pigments of plants, 813. 
Anthocyans in grapes, 311. 

(-6>ee also ligmentation and Pigments.) 
Anthononius — 

grandls, (See Boll weevil.) 
musmtlus, life history and control, 86 J. 
suturalis, notes, 861. 

Anthracnose. (Sec specific host plants.) 
.\nthrax — 

plants as possible carriers, La., 173. 
jirophylaxis, -\rk , 378 
symptomatic. (See Blackleg.) 
Antlearsia gemmatilis, notes, 155. 
Antidiptherlne, vaednatlon of poultry 
with, 679. 

Antlncuritlc vitamin. (Sec Vitamin.) 
Antirachitic, (fifee Rickets and Vitamin D.) 
Antiscorbutic (See Scurvy.) 

Antiscoibutlc vitamin. (See Vitamin C) 
Antlxerophtlialmic vitamin. (See Vitamin 
A.) 

Ants — 

baits for, Utah, 553. 
natural history, 759. 
wasp.s, and bees, treatise, 862. 
white. (See Termites ) 

Anuraphis — 

roseus, (See Apple aphid, rosy.) 
tulipae in storage warehouses, control, 
60. 

Apanteles — 

Artonac n.sp., description, 760. 
earpatus, notes, Va , 556 
(liatracae, notes, 667. 
glomcratus, parasite of PicHs hras- 
sicae, 661. 

Apatite, dlcalcic phosphate from, prepara- 
tion, 610. 

Aphanomyees euteichea, notes, Wis., 747. 
Aphelenchus fragariao — 

in strawberry plants, 162. 
notes, 860. 

Aphelinua — 

diaspidis, notes, Guam, 251. 
jucundus, feeding habits, 862. 
maU In New South Wales, 362. 
mail introduction Into Germany, 856. 
Aphidencyrtus inquisitor, feeding habits, 
862. 

Aphldldae— 

of Egypt, 660. 
of Great Britain^ 660. 
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Aphids — 

in cauliflower seed beds, control, 
N.Y.State, 253. 
survival expectancies, 156. 
woolly, control, Tenn., 154. 
woolly, parasite of, 302. 

{See also Apple aphid, woolly.) 

Aphi $ — 

aMctina. (See Spruce aphid.) 
gossupii. (See Melon aphid.) 
leguminosae, notes, 751. 
perstcae. (See reach aphid, green ) 
pomi, (See Apple aphid ) ) 
rumiiis. {See Ilean ajihid.) 
spiraecola in Florida, factors affecting 
555. 

spiraccola, notes, Fla., 855. 

Apiculture. {See lieckeepiiig ) 

Apiomerue piUpcs, host of Trypanosomu 
cruH, 302. 

A piano bacter infold io s u m — 
description, 147 
note**?, Colo., S39 
Ai)paratus — 

for caih«)n dioxide deteriniiiallon, 13 
for depicting fiber cross sections, 103 
for determining pll value. 503. 
foi drying crops in the stack, ISO 
for bolding rrulk at unlfoim tempera- 
ture, 474. 

for measuring vascular plugging. 440 
for reeoiding fluctuating weight of bee- 
hive, 062. 

re.spiration, fur small animals, 14, 
vacuum extractor, dosciiption, 12 
Appetite, loss of, and vitamin B deficiency. 

795. 
ipple — 

aphid, losv, value of oil emulsion 
sprays for, 253. 

aphid, survival expectancies, 150. 
aphid, woolly, control, Calif., 255, 
aphid, woo ly, parasite, introduction 
into G(Tmany, 85G 

{See also Aphuls, woolly,) 
black scab, notes, 747. 
blight resistant varietle.s, Tenn , 145. 
blight susceptible varieties, Ky , 144 
blossom weevil, control, 57. 
blossom wilt, notes, 74 <. 
blotch, control, Tenn., 145 
blotch in Ohio, studies, 53. 
blotch, pathologic histolog>. 453. 
capsid bug, control, G60. 
crown gall, studies, Tenn., 145 ; Wis , 
746. 

die-back, control, Iiel., 348. 

disease, notes, Knns., 842. 

diseases in cold storage, 53, 54. 

diseases in Indiana, 047. 

diseases, notes, 747. 

fire blight, studies, III., 241 ; Pa., 144. 

frog-eye, cause, I‘a., 144. 

fruit moth, notes, 669. 

fruit spot, cause, Pa., 144. 

grafts, formation of scion roots, 836. 


Apple — Continued. 

industry, commercial, survey, Conn. 
Storrs, 884. 

leaf miner, biology and control, 758. 
leaf rollers, life history studies, 858. 
leaf scorch, studies, 653. 
leaves, leafhopper injury to, 59. 
measles, susceptibility of varieties, 
353. 

mildew, control, 849. 
miner, notes, 659 
nursery stock cniikcr, notes, 747. 
orchards, establishing, Ind., 237. 
orchards, fertilization, W.Va., 535. 
orchards, sod-nitrate v cultivation, 
636. 

root or collar lot, notes. 111 , 349. 
root rot, notes, 747. 
root stock Investigations, 44. 
rot, notes, 541. 
rot storage fungi, 849. 
scab and weather, 550. 
scab, control, 849 ; Me., 151 ; Tenn., 
145; Wis., 746. 

scab, (‘pidemiology and control, Wis., 
550. 

scab in Ohio, studies, 53 
scab, notes, 747. 
scab, studii‘K, H49, 
seedlings, effect of inbreeding, 642. 
seeds, germination, Iowa, 832. 
seeds, germination and storage, Iowa, 
535. 

situation in Calhoun Co , 111,, 343. 
spuis, composlrlon, Aanation in, 741 
spurs, weak and vigorous, effect on 
flowers and fruit, 642. 
stock variation, relation to scion 
growth, 643. 

stocks, crown gall affecting, 653. 
stocks, own rooted, propagation, 835. 
stocks resistance' to ins'Ct pe.sts, 07. 
tree burrknots, studies, 43. 
tiee disea.se, notes, 810, 
tree gro’v^th. relation to fruitfulness, 
741. 

trees, blossom bud formation, factors 
affecting, Wis., 740. 
trees, blossoming period, factors affect- 
ing, 42. 

trees, disbudding experiments, Kans., 
833. 

trees, effect of ringing, 236. 
trees, pruning, 44, 

trees, pruning, effect on fruit produc- 
tion, Ky., 141. 

trees, pruning experiments, III., 342. 
trees, summer pruning, 111., 234. 
trees, young, effect of tying down 
limbs, 141. 
tufts, 751. 

variety, notes, S.Dak., 632, 

wood, ashing methods, 13. 

wood decay, studies, 248. 

wood tissue, rates of imbibition in, 642. 
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Apple#-* 

Arkansas, cross fertilisation of, 836. 
breeding experiments, III., 233, 342. 
chemical changes daring ripening, 
Iowa, 832. 

cold storage, acidity, Iowa, 849. 
cold storage experiments, 237. 
cold storage, functional diseases, 53, 
54. 

cost of production In Shenandoah Val- 
ley, U.S.D.A., 785. 
crab. {See Crab tipple.) 
disease resistant varieties, 549. 
effect of thinning, Utah, 533. 
fertilizer experiments, 43 ; Ark., 341 ; 

Del,, 341; 111., 342; Pa., 139. 
fruiting, an exhaustive process, 835. 
fungus flora of, Wash.Col., 540. 
growth and composition, relation to 
leaf area, 836. 

hardiness In, determination, 43. 
hardiness in, dye absorption test for, 
Iowa, 832. 

harvesting, relation to internal brown- 
ing, Utah, 550. 
inoculation method, 849. 
insects affecting, N.Y.State, 251. 
Massachusetts, market outlet for, Mass,, 
689, 

nitrogen and carbohydrate In develop- 
ing fruit. N.Y.Cornell, 344. 
nitrogen fertilizers for, comparison, 
836. 

picking maturity, relation to storage, 
U.S.D.A., 345, 
pollen sterility In, 643. 
pollination studies, 442 ; Ark„ 340. 
pollination tests, Wash.Col., 683. 
propagation on own roots, 140. 
propagation studies, Del., 342. 
propagation studies, correction, Del., 
741. 

propagation, use of burrknots in, 140. 
respiration rate and response to tem- 
perature, 742. 
scion selection, Vt., 442. 
seJf-fruitfulness tests, S.C., 682, 
soil management studies, Kane., 833. 
spiay injury to, 47. 
spray residues, removal from, 442. 
spraying and dusting experiments, Me., 
161. 

spraying experiments, 849; Ark., 847. 
stocks for, N.Y.State, 286. 
storage cellar, air-cooled, for, 442. 
storage, development of scab, Me., 151. 
storage studies, Wash.Col., 533. 
stored, effect of fertilizer treatments, 
Pa„ 138. 

value of selection of framework 
branches, Pa., 139. 

variety and miscellaneous studies, Vt, 
442. 

Variety tests. Miss., 789. 

York Imperial, fruiting habit, 741. 


Apricot trees, distribution of carbohydrates 
in, 536. 

Apricots — 

Cormcun^ MjerincIcU affecting, 651. 
injury from crows, 456. 
protection from codling moth, 556. 
I-Arabinose, Isolation, 409. 

Arbutus une4o, root tubercles of, 221. 
Arohipa argyroapUa. {See Fruit tree leaf 
roller.) 

Archips, life history studies, 858. 

Areca nut koleroga» control, 644. 

Arginine determination In pure proteins 
and tissues, 710. 

Argyreathia confugella, notes, 669. 

Argyrol injection for sinusitis in turkeys, 
478. 

Argyroploce variegma, biology, enemies, 
and control, 360. 

Arizona -- 

Station, notes, 300. 

Station, report, 707. 

University, notes, 196, 300, 798. 
Arkansas — 

Station, notes, 407, 798. 

Station, report, 398. 

University, notes, 798, 

Armillaria mellea, notes, 748. 

Army worm, fall, notes, 155. 

Arrow grass as poisonous plant, Wyo., 572. 
Arsenical — 

compounds, action on Lepidoptera, 856. 
powders, use as larvlcide for mosqui- 
toes, 258. 

residues, removal from fruits, Colo., 
442. 

sprays for weed control, Colo., 821. 
Arsenlcals — 

effect on respiratory metabolism of 
Insects, 563. 
use in Germany, 866. 

(See also Calcium arsenate and Lead 
arsenate.) 

Attona catomintha, parasite of, 760. 
Ascarldae behavior in host, Kans., 876. 
Aacaridia — 

lineata, notes, 56. 
perapioiUupi, studies* Kans., 875, 
Aacaria — 

inflexa, notes, 676. 
lumbricoidea, studies, Nebr., 879. 
Aacoohyta — 

aateria, notes, 54. 
sp., notes, 748. 
trifolii, notes, 541. 

Ascochyta blight of canning peas, N.Y. 
State, 241. 

Aacogaater carpecapattej notes, Del., 367, 
Ash determination in flour, 14. 

Asparagine, rCle in nitrogen transformation 
in plants, 325. 

Asparagus — 

cutting first year, effect, S.C., 682. 
disease resistant varieties, 649. 
fertiliser experiments, 883. 
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Asparagus — Continued. 

nitrate uttUsatton In absence of ligbt, 
84i. 

quality after catting, factors affecting, 
Calif., 236, 

Aspergillus — 

niger, notes, S.Bak.r 649. 
oryzae, saccharine cultures, new prod- 
uct of, 325. 

Asphondglia opuntiae, studies, 58. 
Aspidiotiphagus citHnua — 
notes, Guam, 251. 
on coconut palm, 68. 

Aspidiotua — 

ancytua. (See Putnam's scale.) 
destructor, life history and control, 
Guam, 251. 

destructor, notes, 766. 
pemiciosus. (See San Jose scale.) 
Association of — 

Land-Grant Colleges and Universities — 
convention, place of research In, 1. 
notes, 400. 
proceedings, 587. 

Official Agricultural Chemists, pro- 
ceedings, 601, 

Southern Agricultural Workers, notes, 
899. 

Aster — 

diseases, studies, 54. 
wilt, control, 111., 241. 
wilt, studies, Iowa, 840. 
yellows, Insect transmission, 64. 
yellows, notes, 111., 849. 

Asterolecanium pustulans, notes, 552. 

Athel trees us windbreaks for citrus 
orchards, Ariz,, 739. 

Atite in plants, 220. 

Atmospheric moisture. (See Humidity ) 
Atrlplex — 

absorption of water by, 724. 
tumbleweed seed, effect of heat, 433. 
Aulacaspis rosae. (See Rose scale.) 
Atilarches miliaris, life history, habits, and 
control, 59. 

Automotive Industry — 
cast iron In, 882. 

X-rays used In, 883. 

Avitaminosis. (See Vitamin deficiency.) 
Avocado diseases, control, Fla., 143. 
Avocados — 

fertilizer experiments, 645. 
Improvement, 532. 
pollination tests, 645. 
stocks for, 645. 

Azotobacter distribution in Bavarian soils, 
819. 

Baby beef. (See Cattle, baby beef.) 
BacUlua-^ 

abortus egui, biological and serological 
study, 176. 

abortus equi, notes, Ky., 172. 
abortus, production of aggresslns, 
studiesi Ark., 377. 

(See aUo Saoterium abortum and 
Abortiou.) 


BadXlus — Continued. 

amylobaoter, notes, 847. 
aroideae and B. carotovorus, compari- 
son, 452. 

botulinus distribution in soil, 677. 

(See also Clostridium botulinum.) 
carotovorus and B, aroideae, comparL 
son, 452. 

cinerea forms, metabolism, 349. 
coH communis, notes, 540. 
enteritidis, meningitis due to, 677, 877. 
equidistans n.sp., description, 174. 
felsincus, notes, 847. 
larvae, studies. Can., 302. 
m elitensis. ( See Bacterium melitensis . ) 
mcscntcricus, action on cellulose, 297. 
mgeoides, notes, 649. 
pscudowerosis n.sp., description, 174. 
radicicola. (See Nodule bacteria.) 
rickettsiformis n.8p., description, 174. 
subtilis, action on cellulose, 297. 
suhtilis, notes, 651. 
tetani distribution in soil, 677. 

Bacon — 

palatablllty and keeping qualities, 
effect of salt quantity, Kans., 866. 
selection and use, Minn., 898. 

Bacteria — 

acid-fast, studies, Wls., 777. 
agglutination capacity, relation to 
electrical charge, Pa., 176. 
anaerobic. (See Anaerobes.) 
and leaf variegation, studies. 629. 
and plants not legumes, symbiosis In, 
629. 

development, relation to antagonism 
between salts, 26, 

growth, effects of salt and pH, 350. 
In milk, soil, etc. (See MUk, Soil, 
etc.) 

lactic acid, physiology, 73. 
morphology and life cycles, Ark., 348. 
obligate thermophilic, from soil, stud- 
ies, 512. 
on tobacco, 639. 
variation In, 476. 

Bacteriology — 

determinative, Bergey’s manual, 328. 
of food, textbook, 490. 

Bacteriophage — 

lytic for Salmonella puUorum, 575. 
nature of, 676. 
of fowl cholera, 575. 
prophylactic and therapeutic possi- 
bUitles, 475. 

Bacteriophagy, treatise, 618. 

Bacterium — 
abortum — 

infection in cow's udder, nature 
of, 573. 

isolation and cultivation, 676. 
Isolation, whole milk and milk 
sediment for, 477. 
metabolism, 677. 
porcine type, III., 879. 
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Bacterium — Continued. 
abortum — continued. 

(See also Bacillus abortus and 
Abortion ) 

atoaliffineSf metn holism, C77. 
andropoQoni, notos, 48. 
bronchisepticum, metabolism, 677, 
campmtre^ note«, 549 
easel e and Myooderma thbni, biology, 
470. 

citri, (Sec Citrus canker.) 
coU, (Bee Bacillus ooU.) 
erivanensc n sp., notes, 750 
galteriac, notes, 758. 
gummiswdans, notes, 54. 
hold n.sp., description, Iowa, 542. 
lepisepticum Infection of rabbits, 880. 
Ibhnisi n.sp., notes, 750. 
lycopersid n.sp., on tomatoes, 549. 
maculicolum, notes, 541. 
malvacearuni, notes, 549, 846. 
marginale, notes, 549. 
marginatum, notes, 54 ; S.C., 539. 
mclitensis, metabolism, 077. 
mori, notes, 647, 654. 
phaseoU, notes, Pa., 145. 
phaseoU sojenae, notes, Del , 348. 
pisij notes, 648. 
prunx, control, 453. 
pullorum, animal feeding experiments, 
Conn.StoiTS, 678. 

pullorum in eggs, toxicity, Conn.Storrs, 
874. 

{See also Salmonella pullorum.) 
savastanoi, notes, 549. 
solanaccaruMj notes, Fla , 143. 
talxacum^ host plants, 248. 
tahaoum, notes, 648, 748. 
tularcnsc, hereditary transmission in 
wood tick, 261. 

tumefaciens, effects of X-ray treat- 
ments, 629, 

tumefaciena, notes, 549, 653. 
vignae, notes, 647, 
vignae on Lima beans, Del., 348. 
viridifaciena , notes, Va , 146. 
vindilividum, notes, 549, 
vitians, notes, 549. 

Bahia grass, cultural and pasturing studies, ; 
Fla., 132. 

Bakery by-products, feeding value, Pa., 165. 
Bakery infection with Monilla aitophila, 
391. 

Balance, deflection, for use in biochemical 
laboratories, 312. 

Balclutha mhila, transmission of streak dis- 
ease by, 649. 

Balsam — 

fir in Upper Peninsula, Mich., 838. 
flr, tissue anatomy after budworm at- 
tack, 355. 

red heart rot, cause, 355. 

Bamboo, MyzocalUs Infesting, 555. 

Banana — 

bunchy top disease, 854, 851. 

Panama disease, studies, 454. 
tbripB rust, 459. 


Bananas — 

culture, Hawaii, 743. 
injury from frult-plerclng moths, 756. 
place In the diet, 894. 
ripening, temperature and respiration, 
837. 

time of planting, and cold storage 
studies, 44. 

Barberry — 

eradication, U.S.D.A., 448. 
eradication campaign, Mont., 544. 

{See also Wheat stem rust.) 

Bark beetles, British, 661. 

Barley — 

and products, composition and digesti- 
bility, 665. 

breeding experiments, 111., 333. 
chlorophyll defect in, 724. 
cross, inheritance of characters, 630. 
culms, number of nodes in, 230. 
culture experiments, 35. 
effect of fallow, Wyo., 825. 
flour, fat content, 312. 
grades, feeding value, 605. 
growth, effect of climate, 113. 
growth, effect of methyl and ethyl 
alcohol, 125. 

improvement, 111., 334 ; Kans., 822. 
linkage in, 630. 
pollen, preservation, 230. 
pure lines, effect of climatic conditions, 
730. 

seeding experiments, 825. 
seeds, frosted, germination, Colo., 820. 
smooth-awned, breeding, 825, 
smuts, control, Wis., 746. 
stripe, conti ol, Wis , 746. 
stripe, notes, 541. 
treatise, 337. 
varieties, Inch, 132. 
varieties, registration, 433. 
variety tests, 36, 825 ; Ariz., 731 ; 
Ark., 332; 111., 229, 333; Kans., 
822 ; Minn., 524 ; Mont., 133 ; Utah. 
525; Wash.Col, 525; Wyo., 626. 
with orange lemmas, 329. 
yields, effect of precipitation and tem- 
perature, 413. 

yields, Increasing, Mich., 899. 
yields on muck lands, Mich., 823. 

Barn roof. Gothic, with sprung rafters, 
683. 

Bartonella baoilliformia, experimental trans- 
mission by ticks, 662. 

Basic slag. {See Phosphatic slag.) 
Baaaua stigmaterua, notes, 657. 

Bean — 

anthracnose In Canada, physiological 
study, 148. 

aphid, toxicity of plant products to, 
358. 

bacterial blight, weed host, 851. 
bacteriosis, effect of planting 2-year- 
oia seed, Colo., 839. 
beetle, Mexican, control, Ky., 167. 
beetle, Mexican, notes, S.C., 658. 
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Bean — Continued, 

bligbt, effect of time of planting, N.Y. 
State, 241, 

chocolate spot, notes, 747. 
disease, notes, 148. 
fiisariosls, notes, 545. 
leaf roller, notes, 155. 
leafhopper, control, Fla., 855. 
mosaic, notes, 048. 

seeds soaked in water, injurious fac- 
tor, 516. 

stem blight, notes, S.C„ 539. 

Beans — 

canning, disease^ of, Wis., 747. 
canning, inoculation experiments, Wis., 
734. 

curing, McNaughton system, Mich., 826 
disease re.sistant varieties, 549 
horse. (jScc Horse beans.) 

Lima, bacterial organisms affecting, 
Pa.. 145. 

Lima, characteristic Injury from pod 
borer, 258. 

Lima, spot disease on, Del., 348. 
Lima, varieties as cover crop, Guam, 
228 

Patanl, varieties as cover crop, Guam, 
228. 

production, U.S D.A , 528. 
string, losses of vitamlu B In cooking, 
Wis, 794. 

variety tests, Oa Coastal Plain, 531 ; 
Minn , 524 

(See also Mung beans. Soy beans, Vel- 
vet beans, e tc ) 

Bearings — 

full and partial Journal, characteris- 
tics. 682 
oil flow in, 578. 

Beech wood, hemicclluloses of, 10 
Beechnut cake, poisouous, chemical com- 
position, 202. 

Beef- 

blood, chemical composition, 463. 
cost of production. III., 385. 
extract, protein in, nutritive vaUie, 
200 . 

press juices, freezing, 892. 
production, 8.C., SCO. 
production, economic, Ark., 365. 
refrigeration, studies, 466, 892. 

(See also Cattle, beef.) 

Beekeepers' Association — 

Maryland State, report, 64. 
of Ontario, report, 461. 

Beekeepers, International Congress, proceed- 
ings, 662. 

Beekeeping — 

in Brazil, textbook, 558. 

in Canada, Can., 461, 

in outyards, 64. 

in Victoria, 462. 

treatise, 662, 760. 

use of calcium cyanide in, 558. 

69630-~2T i 


Be e s " ■ 

amebic disease of, 866. 
care and product, treatise, 862. 
disease in Great Britain, 760. 
diseases in United States, 558. 
fall management, 64, 
foulbpood. (See Foulbrood.) 
individual activities, Iowa, 856. 
intestinal bacteria, 362. 
life-sustaining value of various carbo- 
hydrates and honeys, 64. 
of Chile, studies, 65. 
papers on, 461. 
queen, controlled mating, 662, 
queen, rearing, 760. 
recording work of, 662. 
selective breeding and wintering, Wyo., 
653. 

studies, Kans., 862, 
wasps, and ants, treatise, 862. 
water carriers and nectar carriers, 159, 
(See also Honey.) 

Beet — 

mosaic, notes, 541. 
pulp, feeding value, Idaho, 868. 
tops, feeding value, 471. 
wobvvorm, control, Minn., 557. 

Beets- 

crown gall affecting, 653. 
field or fodder. (See Mangels.) 
sugar. (See Sugar beets.) 
rteggiatoa mirahtlis, permeability in, 324. 
liembevia mau/inata. (See Raspberry root 
borer.) 

Benzoate, preservative action in catsup, 
N.Y.State, 711. 

Benzol v. alcohol-benzol mixture for motor 
plows, 80. 

Berries. (See Fruits, small, and Raspber- 
ries, Strawberries, etc.) 

Bibliography of — 

apple diseases in cold storage, 53. 
Ascaria lumbricoldes, Nebr,, 879. 
bacteriophage, 475. 

bacteriophage lytic for Salmonella puh 
lorum, 570. 

bananas, place in diet, 804. 
bark beetles, British, 6C1. 
bees, amebic disease of, 856. 
blood transfusion, 876. 
bumblebees, rearing, 760. 

Buprestidae of North America, 661. 
cadelle, 259. 

cattle industry and tariff, 486. 
chicken mite, 879. 

chromosome numbers in angiosperms, 
816. 

citrus diseases, 751. 

climate for agricultural entomology, 
856. 

coccldae, 858. 

coffee berry beetle borer, 856. 
cooperation, 485. 

cottonseed storage, U.S.D.A., 4S6. 
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Bibliography of — Continued, 
dog distemper, 477. 

EpUoblum for genetic reeearch, 127. 
Brysiphaceae of Croatia, 054. 
Heteroptera of eastern North America, 
600. 

Homoptera, cane, of Cuba, 858. 
hydroelectric power In Waablngton, 
682. 

Ichneumonidae of Japan. 462. 
insects injurious in French West Af- 
rica, 766. 

insects, Malayan, and food-plants, 857. 
Lepidoptera, 258. 

marine borers on Atlantic coast of 
Canada, 057. 

mosses, genetic studies, 128. 
peat. U.S.D.A., 421. 
photosynthesis, 425. 
physiology, comparative, 775. 
pine geometrid in Bavaria, 85t 
pineapple pests, 460. 
plant nutrition, relation to soil solu- 
tion, 728. 

plant protection, 647. 
plants, sterile culture, 816. 
poultry diseases, 478. 
price fixing 424 B. C.-1926 A- u.. 
U.S.D.A., 388. 

quinhydrone electrode, theory, construc- 
tion, and operation, 111. 

Bansom, B. H., 755. 
soil moisture control, 177. 
soils, carbon-nitrogen ratio in, 210. 
spray plants, stationary, Calif., 283. 
sugar cane borers, 858. 
tachina fiy, red-tailed, Miss., 558. 
tuberculosis of Carnivora, 678. 
wlreworms Injurious to wheat, Idaho, 
64. 

Bichloride of mercury. {See Corrosive sub- 
limate.) 

Big mud mite« control, 57, 508. 

Binder and knotter troubles, 384. 
Bindweed, control, Kans., 823. 
Biochemistry—* 

lectures on, 408, 
progress In, treatise, 809. 
treatise, 300. 

Blocoenose of spruce budworm, 661. 

Bios activity, studies, 110. 

Birch — 

leaf skeletoniser, paper on, 458. 
river, and sweet gum, soil and mois- 
ture relations, 846. 

Birds—* 

bred in captivity, records, 657, 
distribution In Ecuador, 657. 
in captivity* management, 56. 
migrations, 75 • 
nematodes of, 56. 
of BHtish India, 551. 
of the Netherlands, 754. 
of the State, notes, Ark., 856. 
of western Canada, 754. 
protection, directory of officials for, 
66 * 


Birds — Continued. 

protection, International congress for 
study, proceedings, 456. 
reproduction In. physiology of, 67. 
wild plants and seeds for, 764. 

Birgus latro on coconut palm, 68. 
Bituminous paving mixtures, researches on, 
U.S.D.A.. 480. 

Black color inheritance in swine, 720. 

Black scale, control, 555. 

Blackberries, hardiness, relation to compo- 
sition. Mo., 644. 

Blackberry diseases, control, U.S.D.A., 54. 
Blackberry mosaic, notes, 647. 

Blackhead of turkeys, control, Conn.Storrs, 
874. 

Blackleg — 

in sheep, immunisation, Mont, 173. 
pathology, 174. 
studies, Kans., 875. 

Blandy Experimental Farm, notes, 709. 

Bi< aching, dyeing, printing, and finishing 
Industries, activities, 104. 

Blf pharospora camhivoruj notes, 65. 
Blindness In mice, 129. 

Blissua leucopterua. {See Chinch bug.) 
Blist'.i beetles on soy beans, control, 860. 
Bllstei canker, control, Iowa, 840. 

Blood — 

chemical differences, related to sex, 
331. 

cholesterol and lecithin in, 14. 
corpuscles, red, In fowls, effect of sex 
hormones, 769. 
dried. {See Dried blood.) 
groups, undescribed anomaly in, 475. 
nitrogen determination In, inicrocolori- 
metric, 504. 

of children, effect of Irradiated milk, 
603. 

of portal vein, sampling method, 775. 
regeneration In anemia, 494. 
serum, calcium determination In, 813, 
896. 

sugar, determination, 112, 506. 
sugar of animals, studies, 225. 
transfusion problem, 876. 
uric acid in, cyclic variations, 103. 
Blueberries — 

propagation, Wash.Col., 534. 
wild, tests, Miss., 739. 

Bluegrass — 

ICentucky, metals In, 804. 
pastures, injury from burning off, 483. 
pastures, pests of, Ky., 67. 

Body fluids, iodine In, determination, 312. 
Boehmeria nivea, bast fibers of, 607. 

Boll weevil — 

breeding from infested cotton squarfs, 
168. 

control, Oa.Coastal Plain, 558. 
control methods, Miss., 185. 
control, recommendations for, 158. 
control, tests of Insecticides, 158. 
injury, relation to age of bolls, 168. 
life history and habits, 558. 
notes, e.C, 552. 
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Boll weevil— Continued. 

problem In Arizona, 26d. 
sensea of, 558, 
studies, Ark., S55; Fla., 861. 
work of Chemical Warfare Service on, 
158. 

Bollworm — 

eggs, Trlphleps attacking, 555. 
notes, S.C„ 553. 

pink, in French West Africa, 766. 
pink. In Mexico, biology, 661. 
pink, notes, 553. 

Bomlyw mori. {fiee Silkworms.) 

Bonbons, recipes, 590. 

Bone — 

composition, 14. , 
flour, steamed, feeding value, 872. 
formation, effect of fluorine, Ark., 863. 
Inorganic composition, IDl. 
meal, effect on growth of heifers, 73. 
meal, feeding, effects on bens, Can., 
468. 

meal, feeding value, Mont., 104. 
meal, feeding value for range cattle, 
Tex., 2C3. 

meal, fertilizing value, 509. 

Books on — 

agricultural Journalism, 390. 
agricultural surveying, 187. 
animal breeding pilnclplea, 760. 
animal pests of economic plants, 355 
bacteriology of food, 490. 
bacterlophagy, 518. 
barley, 837. 
l)eekeeplng, 662. 760. 
beekeeping In Brazil, 568, 
bees, care and pioduct, 802. 
bees, wasps, and ants, 862. 
biochemistry, 300. 
botanical terms, 722. 
botany, descriptive systematic, meth- 
ods, 812. 

carnations, culture, outdoor and In- 
door, 837. 

cats, races, breeding, and diseases, 769. 
cattle industry and tariff, 486, 
cellulose and wood, chemistry of, 107. 
chemical analysis, 110. 
chemical synonyms and trade names, 
309. 

chemistry, colloid and capillary, 201. 
chemist! y, food, 201. 
chemistry for agricultural students, 
588, 

chemistry In America, 309. 
chemistry, organic, 809. 
chemistry, surface, Introduction, 601. 
citius diseases and control, 751. 
clothing and textiles, 790. 
clothing, choice, care, and cost, 397, 
colloid and capillary chemistry, 201. 
coilold chemistry, 501. 
colloidal cliemlstry, new Conceptions, 
501. 

<jommunlty organlxatJon, 187. 
concrete designs, 780. 


Books on- — Continued, 

concrete, plain and reinforced, 882. 
cooking and serving, art of, 792. 
costume design, history, 697. 
cotton, 387. 
cotton production, 36. 
coverlets, hand woven, 397. 
dairy chemistry, 310. 
dairy farming, 870. 
dairy industry, 769. 
dairy science, 671. 
dairy tests, 274. 
diet in health and disease, 895. 
dispensatory of the United States, 276. 
dogs, training, 279. 
dyeing, chemistry of, 496. 
economic progress In United States, 
187. 

electric development as aid to agricul- 
ture, 580. 

engineering, heat-power, 780. 
entomology, elementary, 553. 
fabrics and yarns, testing, 496. 
farm accounting, 489. 
farm and farmer, 801. 
farmer’s repair Jobs, 283. 
fats, 310. 
fertilizers, 720. 
flora of South Africa, 837. 
flower gardens, planning and planting, 
646. 

food and health, 791. 

food chemistry, 201. 

food from grains, 490. 

foods and cookery, 491, 690. 

forestry, 538. 

forestry in Denmark, 838. 

fox farming, 769. 

fruits, culture, 834. 

fur rabbits, raising, 168. 

germ cells and somatic tissue, 427. 

grains, food from, 490. 

heat transfer and evaporation, 78. 

highway curves and earthwork, 76. 

home economics, elementary, 690. 

home economics, girl’s problems In, 690. 

horses, breeding, 72. 

horses, evolution of, 766. 

horticulture, 891. 

houses, planning, decoration, and fur- 
nishing, 690. 

hygiene and preventive medicine, 895. 
Immunization, local, 775. 
indicators, use, 312. 

Insects Injurious to household, 857. 
insects of western North America, 553. 
lime in agriculture, 624. 
livestock breeding and improvement, 
760. 

livestock feeding, 69. 
malaria p eventlon, 58. 
mammals, domestic, natural history, 
662. 

man and plants, 128. 
marketing agricultural products, 489. 
marketing principles, 187. 
microchemistry, 201. 



934 


EXPERIMENT STATION RECORD 


rvoi. oe 


Books Oil — Continued. 

milk, coiulensed, and powder, 75. 
milk utilization, 73. 
mineral raw materials for fertlUzcTS, 
w^orld conditions, 720. 
mules, prodiietion, 7G7. 
national formulary, 275. 
oils, essential, 201. 

palms of British India and Ceylon, 
838. 

patnoloKyt 275, 675. 
pathology, chemical, 275 
photosynthesis, 424, 020. 
physiology, comparative, 774. 
physiology, nutritional, 280 
plant growth and soli conditions, 714. 
plant physiology, 423, 
plants and man, 123 
plants, flowering, effective use, 046. 
plants, life of, 020. 
potash, industrial development, 213. 
potato diseases, 50. 
poultry husbandry, 802. 
piotcins, chemistry of, aiiplications, 0. 
protozoology, 657. 
protozoology, human, 075. 
quilts, patchwoik, history, 307. 
rabbits, raising for fur, 108. 
refrigeration principles, 783. 
reseaich work procedure, 480. 
rosins, natural and .synthetic, dieuiis- 
try of, 107. 

road materials, sampling and testing, 
882. 

roof coverings, manufacture and appli- 
cation, 78 
rural life, 187. 
rural so<ial resources, 487. 
science teaching, 488 
sedimentation, 010. 
shrub.s and floweiing trees, 443. 
shjuh<< and trees of California gardens, 
treatise, 346. 

sisal culture in German East Africa, 
828. 

sociology, rural, 489. 
soil characteristics, 617. 
soil conditions and plant growth, 714. 
spiders, British, 302. 
statistics, elements, 090. 
stresses, statically Indeterminate, 7S0. 
surveying principles and practice, 70 
tariff and cattle industry, 480. 
tariff on ■wool, 485. 
teaching of science and the science 
teacher, 488. 

textile fabrics, finishing, 596. 
textiles, 93. 

textiles and clothing, 790. 
timber and underwood industries, trea- 
tise, 487. 
trees, 240. 

trees and shrubs, 443. 
trees and shrubs of California gardens, 
840, 

trees of Great Britain, 640. 


Books on — Continued. 

vegetables, culture, 833. 
water works practice, 280. 
wheat flour, chemistry of, 108. 

Avood, chemistry of, 107, 
wool, tariff on, 485. 
yarns ami fabrics, testing, 490. 
Bordeaux mixture — 

eff(‘c‘t on transpiration in plants, Kans , 
813. 

for potatoes, Minn , 547. 

V (oppcT lime dust, N.Y.<\>rnell, 351. 
Borna diseases of horses, 878. 

Borridliiia, new group of ultrarnictoscopic 
parasites, 554. 

Botuniral - 

microtechn!(]ue. manual, 026 
hur^ey of portions of South Africa, 748 
Botany — 

Chinese economic, studies. 390 
descriptive sy.steinatic, methods, trea 
tise, 812. 

dictionary of, 722 
llotrytis — 

ciHCfca conidia. germination, 748 
cimua in Alaska, 243 
cinerca, notes, 5 4 
p(ir(if<itu‘(i, notes, 748 
sp , notes, I’a , 50 

spp. causing distinct onion neek-rots, 
450 

spp , notes, 747. 

Pots in horses, cojitnd, TT S 259. 

l-o>s-— 

Ameri'am, in( 2 ' oa'^e in stature in last 
fifty yinrs, 897 

4-11 dub work, TJ 8 D A , 84, 091 
piivate school, growth standaids, 304. 
training as faniK'ra, 892. 

Jharnn — 

rnriiornpttae, notes, * 1 ) 0 ], 3.57. 
notes, Va , 550 

Piaconifho, new spi'cies, and synonymical 
notes, 002. 

Brambles, hardiness, relation to composi- 
tion, Mo„ 644 

Bran pi ices and index, Ohio, 2(S5. 

{See also Bice hi an, Wheat bran, etc ) 
firaula cocco, paper on, 64 
BieadfruJt v. coin meal for cows, 508, 
Breads, fat content, 312. 

{See also Hour.) 

Breeding. {See Animal breeding, Plant 
breeding, and apcoi/lc plants and animals.) 
Uremia lacfactfc, notes, 748. 

Bridge floois, concrete v, timber for, 
IJ.S D.A , 177. 

British Goat Society yearbook, 71. 
Itroomcorn — 

bacterial disease, 47. 
culture in N(w Mexico, 35. 
variety tests, Can., 432. 

Brawn rot diseases, notes, 747. 

Brown-tail moth in Nova Scotia, control. 
458. 
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Brucella — 

abortus and B, meUteusis-paramelitcn- 
sia, differentiation, 776. 
abortus infection in man, 171 
melitcnsis abortus, notes, 877 
Briickner cycle In United States, TI.S.D.A., 
712. 

Brussels sprouts — 

black rot, control, N.Y. Slate, 242. 
seed beds, corrosive sublimate treat- 
ment for, N.Y. State, 84(>, 

Jtrpopbj/llum oaljtcinum — 

isolated piece, le^reneration, 224 
tumor fo’inntlou in, 541 
Jiucculatrlx vanadvn.siscUa, pap<‘r (»n, 45S 
Buckwheat, ground whole, feeding value. 
Pa. Itit) 

Bud moth, ('>e spott< d. biologj, enemies, and 
control, 200. 

Bud worm, green, biology, enejnies, and con- 
trol, 2fU> 

Budgets, family — 
making, 489. 

UK'thoda of conducting iiKiuiiieB, 890 
Buds, accessory, studies. 220 
Buffer solutions, new set, 5U.*5 
Building -- 

code requirements, recornmendi'd, 780 
materials, sampling and t<‘sting, 882 
Bulb fly, lesser, in Oiegon, 259 
Bulbs- - 

American, behavioi in forcing house. 
US.DA., 742 

Dutch flowering, liet<Toploldy and so- 
matic variation iti, OIU 
In storage, aphids Infesting, 00. 
lotting diseases, 440. 

Bull snake as enemy of rodents, 50. 
Bumldebees, rearing in artificial nests, 759 
Bunt (Sec Wheat smut, stinking.) 
Bupt(>s(idae of North America. 001. 

Buieau ol Entomology, directory of field ac- 
tJvitleh, USD.A, 552. 

Bill lap, value against Irosts, 229. 
liusst’ola fused, control, 858. 

Busses, use on rural highways, TT S D.A , 
884. 

Butter — 

adulterated, detection, miscibility tests 
in, 205. 
analysis, 500. 

bacteria in, effect on quality, 674 
Canadian cniamery, manufacture, 072. 
carbonation of, 74 

deterioration, peroxidase as factor, 274, 

012 . 

effect of ground soy beans and cotton- 
seed meal on, S.Dak., 071. 
effect on hemoglobin production, 495. 
fat. (See Milk fat ) 
freight rates, Ohio, 2B5. 
keeping quality, factors affecting, 274. 
making, neutralization of cream for, 
474. 

making, starters for, Ark., 377. 
print, shrinkage, 674 


Butter — Continued. 

printing, effect, 111., 37G. 
quality, effect of care of churn, 74. 
quality, effect of cream quality, 111., 
273. 

quality, factors affecting, S.Dak., 570. 
quality, relation to bacteria, 674. 
sampling and testing methods, Vt , 570. 
sorting, rapid method for, 015. 

.sweet cream, k<H'ping quality, 474 
synthetic, bacteria in, proteolytic ac- 
tion, CIO. 

vitamin A in, eff(‘ct of diffcient feeds, 
472. 

Buttermilk - 

fat lost in, 111 , 272 

feeding value for chicks, Can., 469. 

semisolid, feeding v.alue, AYis , 765. 

V moat meal for laying hens, Minn., 
567. 

Cabbage — 

black rot, control, N Y State, 242 
breeding experiments, Del , 242. 
diheaHf> resistant ^*a^ieties, 549 
diseases, C S.D A , 740. 
disi ases in Indiana. 649. 
laeopcN tests, Iowa, 841 
injury from topper, Del , 324. 
leaf spot, JU)t(‘S, 145 
maggot, ton trol, 62.. 
proteins of, 709 

seed beds, corrosive sublimate treat- 
ment lor, N.Y State, 846. 
H(df-polllnation, effect, Pa , 129. 
soluble calcium and phosphorus tn, 108 
variety ti*st8, Can., 422 
yellow^ in seedlings, factors affecting. 
448. 

yellows, notes, Kans . 842 
yellows-rcsistant types, Wis , 740. 
Cacao curing, 45^ 

I'nc.io meal, palatabillty and feeding value, 
472. 

('aono p<'StR, life history and habits, 757. 
Cacao, tests, ,522. 

Cacao witch-broom disease, notes, 843. 

( avoeelfi — 

fumiferana, studies, 460. 
spp , notes, 58. 

Cactus, tree, growth and permeability ol 
centiH^'Old colls, 516. 

Cactu.ses, ancestral lines, 46. 

(8Vf also Opuntla ) 

Cadelle, summary, U.S.D.A., 259, 
Calcification procossea, studying, use of 
rabbit for, 592. 

Calcinm^ — 

absorption in InBstlnes, 192, 
arsenate v. sodium fluosillcate for boll- 
weevil control, 158. 
arsenatc-limc-sulfur spray, 107. 
assimilation, dietary factors affecting, 
464. 

carbonate, effect on availability of 
phosphate, 624. 

carbonate, effect on soil reaction, 22. 
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Caldam — Continued. 

chloride action on cement*, TJ.S.D.A., 
882. 

chloride, effect on concrete, 77. 
congiimption of children, Ohio, 493. 
cyanamide, composting with soli, effect, 
821. 

cyanamide, production, 626. 
cyanide as post control, 858. 
cyanide as soil fumigant for wire- 
worms, 167. 

cyanide, use in bee culture, 658. 
deficient diets, value of egg yolk in, 
293. 

determination In bone, 14. 
equilibrium in milking cows, effect of 
sunlight, 464. 

exchangeable, avallabillfy In soils, 416. 
excretion, effect of potassium intake, 
465. 

fixation from burnt limes, limestone., 
and dolomite incorporations In soil, 

214. 

hydroxide, effect on sulfate losses from 
soils, 214, 

in blood of birds, changes in during 
reproductive cycle, 67. 
in blood serum, determination, 313, 
896. 

in milk, utilization, Knns., 896. 
losses from limed soils, 7-1. 
losses from soli, factors affecting, 213. 
metabolism, effect of fresh and heated 
milk, 292. 

metabolism in rats, 293. 
metabolism with hydrochloric acid milk, 
393. 

oxalate roonohydrate and trihydrate in 
plants, 628. 

silicates, synthetic, as source of lime, 

215, 625. 

soluble, in cabbage, 108. 

{See alto Lime.) 

Calendra oryza. {See Rice weevil.) 

Calif orange, preparation and antiscorbutic 
properties, 296. 

California — 

Forest Experiment Station, notes, 198. 
Station, notes, 196, 699. 

University, notes, 196, 699. 

CalUptamut itaHcua, control, 256. 

Calluna vulgaris, development of inycorrhiza 
In. 726. 

Cdhcoris fulvomaculatus, notes, 58. 
Calotermes spp., notes, 462. 

Calves— 

dairy, raising, 672. 
fattening, Arls., 560. 
feeding experiments, Kans., 871. 
growth, effect of sunlight, Knns , 871. 
lungs, protein in, nutritive value, 290. I 
rations for, Wash.Coh. 669 ; Wls., 772. 
self-feeders for, S.Dak., 671. 
steer, feeding experiments. Ohio, 261. 
vitamin A requirement, 169. 
vitamin B requirement. Pa., 168. 


Camarosporium abietit n.sp., notes, 768. 
Camel specialist, report, 678, 

Camphor thrips, notes, Fla., 152. 
Campoplex spp., notes, Va., 656. 
Gampsomeris annulata, notes, U.S.D.A,, 800. 
Canadian Seed Growers’ Association, report, 
738. 

Canaries, sex-linkage and other genctical 
phenomena, 818. 

Cancer, nature of, genetic studies, 225. 
Candy making, recipes, 690. 

('ane. (See Sugar cane.) 

Canning — 

non-acid vegetables, Pla., 894. 
of foods, theory and practice, 413. 
Cantaloupes {See Muskmelons.) 

Capon production, 709. 

Carbohydrate — 

consumption of children, Ohio, 493. 
metabolism, studies, 87. 
splitting in plants, mechanism, 425. 
Carbohydrates — 

effect on calcium and phosphorus ab- 
sorption, 192. 
growth response to, 25. 
in corn crosses, inheritance, Iowa, 510. 
in corn, Inheritance, 29. 
in corn, variations, S. Pak., 627. 

In developing flower and fruit of apple, 
N.Y.Cornell, 344. 

Carbon — 

assimilation by green plants, 424. 
deposition in Internal-combustion en 
glne, 78. 

deposits from typical automobile oils, 
579. 

dioxide assimilation. 628. 
dioxide determination, apparatus for, 
13. 

dioxide, effect on dairy products, 74, 
dioxide, effect on pll of soils, Wls., 
715. 

dioxide fertilization, 41. 
dioxide gas, fire protection by, Colo., 
881. 

dioxide, rfile In crop rotation, Colo., 
810 

disulfide, discovery of insecticidal prop- 
erty. 554. 

monoxide and hydrogen mixtures, syn- 
thetic motor fuel, 570. 
tetrachloride damage to liver, factors 
affecting, 672. 

transformations In cellulose decompo- 
sition. 421. 

Carbonate determination in bone. 14. 
Carbonates, concentration In Minnesota 
soils, 210. 

Carnations — 

cuUure, outdoor and Indoor, treatise, 
837. 

notes. 111., 234. 

Carpellody In corn, 29. 

Carporapsa pomonella, {See Coddling 
moth.) 
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(^arrot — 

black rot, studies, 546. 
decay, cause, 350. 

Rhlzoctonia crown rot, notes, Kans., 
842. 

rust fly, control, 63. 
weevil, notes, Iowa, 855. 

Carrots — 

culture experiments, Can., 433. 
proteins of, 709. 

storage, relation to black rot, 545. 
variety tests. Can., 432. 

Casein, phosphorus nucleus of, 709. 

Castor — 

beans In central Asia, 433. 
cake, decomposition, 420. 

Castration, effect on horn development in 
Merino sheep, 663. 

Catalase activity — 

and lice germination, 725. 
determination In plant tissue, 814. 
Catalpa plantations, cuttings in, Pa., 142. 
Catarrh, chronic nasal, In horses, autoge- 
neouf vaccines for, 777. 

Cats— ~ 

races, breeding, and diseases, treatise, 
769 

relation to human skin disease, 
U.S.D.A., 770. 

Catsup, preservative action of Ingredients, 
N r State, 711. 

Cattle — 

age and quality of offspring, 729. 
baby beef, feeding and grazing expeil- 
ment, Tenn , 163. 

baby beef, feeding experiments, Kans , 
364. 

baby beef, stanchion-feeding v, group- 
fe(?ding, Ohio, 262. 
beef, buying and feeding, 863. 
beef, feeding experiments. III , 262 ; 
Iowa, 863; Kans., 863; Wis., 762 
(See also Calvt's, Cows, and 
Steers.) 

beef, feeding In California, 863. 
beef, prices and production, Iowa, 887. 
beef, production in Kansas, U.S.D.A., 
288. 

Bhagnarl breed, description, 763. 
breeding herd, maintenance, 111., 366. 
breeds and types in Dutch East Indies, 
70. 

British Dairy Shorthorn, development, 
817. 

cost of production, 111., 286. 
dairy — 

effect of self-feeding, 111., 876. 
feeding, 271. 

feeding demonstrations, 668, 
feeding expeiiments, Ark., 375; 
Can., 772 ; III., 271 ; Kans., 870 ; 
8.Dak., 671 ; Wis„ 771. 
feeds for, Kans., 871, 
fly repellents for, Kans., 871. 
improvement, Ind., 272. 
mineral supplements for, Ariz., 
7T1. 


Cattle — Continued, 
dairy-continued. 

protein requirements, Vt., 568. 

surface area estimation, use. Mo., 
161. 

(See also Cows.) 

disease, obscure hemorrhagic, Nev., 278. 
diseases, notes, Utah, 571. 

(See also specific diseases,) 
effect of winter rations on gains, 
TT.SD.A., 163. 

feeding and dairy control, congress for, 
procoedlng.s, 770. 

feeding enterprise, economic study, 
Iowa, 886. 

feeding experiments, Ariz., 762 ; Kans., 
3C4 ; Minn , 550. 

feeding expeiiments, application of bi- 
ometry to, 803. 

(See also Cattle, beef, and dairy, 
Calves, Cows, and Steers.) 
Cuorusey and Holstein, persistency of 
lactation in, III., 375. 
beat production, effect of air tempera- 
ture, 161. 

Holstein, variations in color patterns, 
223. 

industiy and tariff, treatise, 486. 
industry survey In sand hills, Nebr., 
582. 

lice, control, 156. 

mineral deficiency in rations, Minn., 
366. 

pa.sture values and methods for, Kans., 
865. 

plague (See Rinderpest ) 
poisoning. (See Livestock poison- 
ing, Plants, poisonous, and specific 
plants.) 

purebred v. scrub, N.Dak., 659. 
shipping to Britain from Canada, 70. 
Shorthorn, German bred, morphological 
studies, 763. 

statistics of New Mexico. 70. 
sterility in, problem, Mich., 898. 
types In different countries, 763. 

(Sec also Calves, Cows, Heifers, and 
Steers ) 

Cauliflower — 

bacterial rot, 351. 
bacteriosis, notes, 541. 
hbick rot, control, N.Y. State, 242. 
bud, nitrogenous constituents, 9 
leaf spot, notes, 145. 
seed beds, aphid control in, N.Y. State, 
263, 254. 

seed beds, corrosive sublimate treat- 
ment for, N.Y. State, 846. 

Cecal abllgation in fowls, 176. 

Celery — 

changes in during storage, 439. 
culture experiments, Mont., 138. 
damplng-off, control, Fla., 143. 
disease resistant varieties, 549. 
varieties, systematic study, 439. 
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Cell division — 

activity, release of, 814. 
studies, 727. 

Cellomass, digestibility, N Mcx., 159. 

Ceils — 

and tissues, physical chemistry of, 108. 
plant and animal, chondriomes in; 427. 
(See also Plant coll.) 

Cellulose — 

and wood, chemistry of, treatise, 107. 
chemical nature, 123. 
decomposition by soil fungi, 421. 
decomposition in soil, 211, 808. 
digestibility, 261. 
eff(‘Ct of bacteria on, 297. 
sausage casings, 291. 
technical re.search in, 19.7. 

Cement — 

action of calcium chloiide on, U.SD A , 
882. 

high alumina, description and uses, 77. 
Portland, action of sulfates on, 281. 
(See also Concrete.) 

Cenctnffium abietia on western yellow pine, 
355. 

Centeter dnerca, notes, U.S.DA., 860. 
Centipedes, garden, notes, (’ullf., 256. 
CephalospoHum — 

asteria, notes, 541. 
malorum n.sp , d'^scription, 849 
sacohariy notes, Del , 348, 
gpp. on mushrooms, 847. 

Oephenomyia irompe, life history, 759. 
Cerambycld larvae, North Anieiican, clns- 
Blficatlon and biology, 361 
Cercospora — 

cruenia, notes, 351. 
gossypinoy notes, 351. 
nicotianae, notes, 452, 648 
sp., notes, Fla., 143. 

Cereal — 

disease suseeptibility, 648. 
diseases in Manitoba, 541. 

(See also specific hosts ) 
pollen, preservation, 230. 
smut, stinking, relation to soil charac- 
ter, 648. 

(See also Smut and specific host 
plants ) 

straw, physiological and chemical as- 
pects, N.Y State, 212. 

Cereals — 

chromosome numbers, 127. 
fat content, 312. 

inheritance studies in. Wash Col., 543. 
quality, relation to seeding practices, 
S3. 

rickets-producing effect, 92. 
starch in, genesis, 326. 
varieties, registration, 433. 

(See also Grain and specific grains.) 
Ceuihorrhynchua pleurostigmOy control, 63. 
Chaetocampa crotonella n.sp., description, 
257. 

Chaetocampa, new genus, erection, 257, 
Chaetodams tryoni, summary, 361. 

Chalcid flies, new, 65. 


Chalcid fly in alfalfa seed, Utah, 553. 
Chalcldold parasites, new coccld-inhablting, 
descriptions, 362. 

Changa. (See Mole cricket.) 

Char filtration, factors affecting, 800. 
Charcoals, adsorbent, studies, 110, 

Cheese — 

American, effect ou hemoglobin produc- 
tion, 495. 

American, pasteurization of curd for, 
Wis., 773. 

cottage, manufacture, 111., 376; Mlcb., 
275 ; Nebr., 074. 
freight rates, Ohio, 286. 
microscopic appearance, 275. 
parings, fec'ding value, Wi*^ , 765 
pimento, defect of, 074. 
proce8.^’e(l, manufacture and legislation 
relating to project, 773. 
skipper in cured nieata, TJ 8.D A., 859. 
stlnkcT, studies, Wis., 773. 
vaileties, vitamin A in, 794. 

(’hemical — 

anaiy.sis, methods of American Asso- 
ciation of Cereal Chemists, 13 
analjgis, treatise, 110 
analysis, volumetric, 804. 
products, international trade in, 026 
synonyms and trade names, appendix, 
309 

(’’hemistry — 

and home economies, SOI 
applied, progress in, 309 
colloid {See Colloid clu^mistiy ) 
dairv, manual, 310. 
food, textbook, 201. 
for agricultural btmlents, textbook, 
588. 

in America, half-ccmtury of, treatise, 
309 

organic, textbook, 309. 
quantitative agricultural, laboratory 
manual, 408 

surface, introduction, treatise, 501. 
Chenopadutm murale, relation to sugar beet 
curly top, 51. 

Cbermes on silver fir, control, 360 
C’ berries — 

cold storage behavior, 141. 

Coiyneum beijcrlnckli affecting, 551 
dwarfing, shriveling, and dropping, 
N.y.State, 850. 

identification of nursery stock, 837. 
sour immature, dropping, 536. 
sour, response to fertilizers and prun- 
ing, N.Y.State, 742 
stocks for, N.y.State, 235. 

Cherry — 

aphid, black, Wis., 755. 
blos.som wilt, note.s, 747. 
die-back, notes, 747. 
fruit fly, life history and control, 
N.Y State, 252, 259. 
leaf scorch, notes, 747. 
leaf spot, control, Kans., 883; Tenn., 
145; Wis., 746. 
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("berry — Continued. 

leaf spot, notes, 647, 
stocks beha\lor In nursf ry, 44, 
trees, cro\Mi ^2:all affeetljjg, C53. 
trees, disbudding experiments, Kans , 
h:va. 

trees, pollination studies, WIs , 740. 
('bestniit— 

black canker, control, 55. 
blight in Knrope, 55. 
blight In Ontario, 1^55. 
blight situation, silvicultural aspects, 
ri55 

canker rep<(rte(l in relgluin, 450. 

Chick 

embryos, development, eff('ct of in lec- 
tions. Conn Storrs, 860. 
emhiyos, studies, 462 
soma, ehiomosomes of, 816 
( hleken ^ 

liver, effect on homoglohiu product ion, 
405 

mile, control, 879. 

Oiiickemv— 

hieeiling, for ilinrrlnn rr'sistance. 111, 
270 

hioiler i)r<»duction. Ari/ , 768, Pa , 108 
caponl/.ing, directions fot, 760 
<‘ompns]t>on of gains, III , 270, 
nutritional requirements, 768 
spermatozoa production bv, effect of 
beds, 167. 

standard l)r< eds and vari<di<‘S, V.H DA , 
470, 660, 

'White Leghorn, growth of skeleton, 
OOii 

(Sf'c f/Ive ("hicks. Fowls Hens. Poul- 
try and Pullets ) 

("liieks - 

brooding and pullet develoiiment, 670 
care and managenumt, N .T , 870 
<*orn as bnal for, dencienc> . 767 
early growth ratr’S, offfs t of iiJtra- 
vbdet light. 868 

feed costs In hrooding an<l i-earing, 
Fan . 460 

feeding, ('nn , 468, 460 
grit I erjuii run n Is, 166; Ohio, 167. 
g.oafh ladiind wirubfW’ gla.ss and glass 
‘‘’UhstUute. S68. 

gt‘nUh rate, effect of mineraks, Wi.s . 
767 

hatching and raising, 671. 
milk for, value. Iowa, 860 
nutrient rrajuirements, Nehr , 767. 
ration and method of feeding. N .T , 
768. 

rickets in, 860 

Rtarvation period, C’an , 46S. 

Chlgger, tree-load, life history and biology, 
7(;o 

Child! on-- 

development and parental education, 
588. 

diabetic diets for, 02, 0-3. 
growth, effects of supplementary 
lunches, 603. 


Child ren - -Con ti n u ed . 

health in, clinical signs, 90. 
mental gi*owth, effect of nutrition, 807. 
mineral consumption, Ohio, 403 
riii*al school, nutritional survt'y, Fla., 
807, 

undernourrshed, metabolism, 305 
underweight, tuberculosis survey, 495. 
(See also Bojs, Oirls, and Infants.) 
Chilu loft\ni, notes, 155 
('hiloi oi lift schiodlti, notes, 75C 
r'hinch bug — 

injury to sorghum vaiieties, Kans, 822. 
on St Augustine grass, euntrol, Fla,, 
555. 

Chinese — 

cabbage leaf spot, note^:, 145. 
diet, aih'quacy, 70.3. 

( hionasph citri, notes, *552. 

( liloiination of wool, 506. 
i’hlorine — 

dmerrmnation in foods, v-4. 
excretion, effect of potassium intake, 
465. 

in rain and snow. LSI) A, 321 

in toiracco, efiect, 43-7. 

rons, selertive absorption, 724. 

(’lilotojdrj li and caiotiu pigrnmits In corn, 
lnh(M itjince, 30 

riilr»ro])lasts. lule lu albumin formation in 
plants, 814 

("hloiosis of b.iilo, 7J4 
Choanephora vu( uriniaj'um on Amiirantus, 
456 

Phot olate — 

jis hourre of pi'otem in diet, 401. 
milk, preparation, Pa, 171 
(’hok(‘cheincs, notes, S Dak , 532. 
Cholesterol--- 

in blood, determination, 14 
ii radiated, antiraihitk* value, 202 
irrarhated, fraelionution, 2U:i 
polymerization, 10 
Choline in yea.st, 0 

I ("hondrlomes in animal and plant cells, 427. 
('lii'onuitin and cyt<»pliisni, comparative mor- 
phology. 516 

('hromosome Y, genetic faetois in, 27 
Chromosomes — 

behavior in Oenothcia, 727, 
bohavior in traploid wheat hybrids, 633 
hoha’ilor in wheat and rye hybilds, 634 
distances and coincidence, standard er- 
rors of, 126. 

homologous, maturation divisions rela- 
tion to segregation, 327. 
m chick soma, determination, 816. 
moi'phology in seveial species, 27. 
mutations in Datura, effect of radium, 
727. 

number in angiospei ms, list, 816. 
number in crop iilanis, 327. 
number iu Trifollum species, 28. 
of Dr-usophila, crosHing' 0 \ er in, 810, 
of rodents, 727. 
plant, number and siae, 127. 
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ChrysomphalUB flcm {aorUdum), {See 
Florida rad scale. > 

Chrysopa sp., notes, 257. 

Churn, care of, effect on butter produced, 
74. 

Cicadas of New Jersey, key, 69. 

Cimdula semotata (See Leafhopper, six- 
spotted.) 

Cider, making — 

and preservation, Mich., 711. 
pasteurisation In, 413. 

Cinnabar moth, notes, 659. 

Citricola scale, control, 556. 

Citrus — 

aphid, control methods, 60. 
aphid, life history notes, Fla., 855. 
aphid outbreak, factors affecting, 665 
black spot on dried orange peel from 
China, 861. 

blight, studies, Fla., 839. 
canker, notes, 649, 748. 
canker, soil inoculated with, effect on 
citrus seedlings, Fla., 830. 
culture, variety and root stock experi- 
ments, 45. 

diseases and control, treatise, 761. 
diseases, notes, 748. 

(See altto Lemon, Orange, etc.) 
flavors, use of fatty oils in, 310. 
fruits, coloring, Fla., 814, 
fruits, culture in Florida, economic as- 
pects, IJ 683. 

fruits, effect of arsenical sprays, 7.51. 

(See also I.emons, Oranges, etc.) 
industry in South Africa, 646. 

Insects, control, Fla., 650. 

Insects, control, handbook, 555. 
melanose. perfect stage of fungus, 152. 
nursery stock, scalding, Ariz., 745. 
pests in Rhodesia, 57. 
scab, cause, 851. 
scaly bark, studies, Fla., 830. 
seedlings, absorption of ions by, Calif., 
219. 

trees, distribution of roots, Arlz., 738 
trees, fertilizer experiments, 45. 
trees. Improvement by bud selection, 
45. 

trees, oil sprays for, 254. 

CladoBporium — 

citri, notes, 851. 
sp., notes, 549. 

Clay — 

action of alkalies on, 510. 
determination, Robinson method, 511. 
separation Into fractions, 510. 
soils, acid, formation of hardpan In, 
717. 

soils, permeability, 618. 
suspensions, effect of electrolytes, 416. 
CIny-lime complex, base exchange capacity, 
808. 

Clemson College, notes, 900. 

Oimagraphs and biotic regions of Okla- 
homa, 616. 


Climate — 

of British Columbia, 16. 
of North Queensland, adaptation of 
the white man to, 803. 
significance for agricultural entomol- 
ogy, 856. 

Climates of California, 207. 

Climatic factors, effect of local influences, 
U.S.D.A., 712. 

Climatological data. (See Meteorological 
observations. ) 

Climatology and meteorology of Plnhelro, 
207. 

(See also Meteorology.) 

CloBtcriiim accroBum, rate of reproduction, 
factors affecting, 517. 

Clostridium — 

botulinum, notes, 589. 
botulinum type C food poisoning, anti- 
toxin for. 111., 276. 

(See also Bacillus botuUnuB.) 
butyricum, notes, 674. 
chauvei, notes, Kans., 875. 
hemolyticus bovis n sp., description, 
Nev., 278. 

thermoceUum end-products, effect of 
molecular complexity, 109. 

Cloth, action of atmosphere on, 194. 
Clothing — 

and textiles, textbook, 790. 
choice, care, and cost, treatise, 397. 
fabrics, protective value, Kans., 898. 
s'lection and construction, score cards 
for judging, tl S L> A., 597. 

Clover — 

nl‘<ike, seed and hay yields, 111 , 230. 
and grass mixtures, comparisons, Can., 
432. 

breeding experiments, Can , 432. 
crimson, proteins of. 708. 
diseases In Manitoba, 541. 
effect of sulfur, Mont., 123. 
energy value for shi'ep, 111., 367. 
failure, causes, Ky., 750. 
fertilizer experiments, Iowa, 811 ; Ky., 
132. 

forei.en, subject to di.sease. Ohio, 148. 
hoy, antirachitic properties. 464. 
inoculation experiments. Wis., 734, 
leaf eurcnllo, ecg studies. 458, 
red. anthrnenose and mildew suscepti- 
bility, 48. 

red, anthracnose, cause of clover fail- 
ure, U.S.D.A., 244. 

red, anthracnose resistance, Va., 528. 
red, germination of old seeds, 39. 
red, bard seeds and broken seedlings 
in, 826. 

red, hay yields, Va , 628. 
red, in Wales, insects affecting, 67. 
red, proteins of, 708. 
red, seed and bay yields, TIL, 231. 
red, seed production, III., 836. 
red, seed, stored, vlaM lty of legume 
bacteria on, Can., 613. 
red, seed tests, U.S.D.A., 281, 
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Clover — Continued. 

red, variety teats, Can., 432. 
root borer, life histo y notes, 458. 
root borer, studies, U.S D.A., 168. 
root rot, studies, 48. 
seed, distinguishing. 337. 
seed, source tests, Iowa, 822. 
seeding expeilnieuts, Ind„ 132, 

BW(et. (-See Sweet clover.) 

Tjfton bur, vailety tests, Ca. Coastal 
lUain, 523. 

\arh t)es, re.si.stance to low tempera- 
tu es, 736. 

white, vaiiety tests. Can., 432, 

Wood, root-uodule bacteria, 73i. 
fields, effeit of pri cipitation and tem- 
perature, 413. 

Club work. (See Boys* and Ghls’,) 

( nulorampa fiaveaccna. (Sec Oriental 
r.ioth ) 

Cob lit in Kentucky bluegrasK. 804. 

Wivfid.'ie, biology and classification, 858. 

('()( cidlufii'-—" 

and liU'illuiy white din. rhea in chicks, 
(179. 

In f. cd(T cattle, 078. 
in Doultry, W’ls , 774. 
notes, Colo,, 878. 

< ’()( ('id ^ 

of Bad n, 86(1. 
of Sol(‘dad, list, 858. 

Coccus hespciidunij notes, 5,“2 
('ockclnifer, gray-back, notes, 358. 

Cockerels, puiebriHi, effect on batchablllty 
of eg^B, Minn.. 507. 

Co( kroucli, Surinam, control, 250. 
Cockroaches of Coachella Valley, California. 
251. 

('ocoa — 

as source of protein in diet, 401 
meal, effect on dairy cattle, Vt., 669. 
Coconut — 

bud rot, control, 751. 
bud rot, eradication, 748. 
bud rot, studies, Fla,, 840. 
diseases lu British Guiana, 842. 
meal, feeding value, Guam, 265, 
oil and palm kernel oil mixtures, ex- 
amination, U15, 
palm diseases, 641. 
palm peats, 68, 458. 
red ring disease, 464. 
scale, life history and control work, 
Guam, 251. 
scale, notes, 766. 

Codling moth- 

affecting cherries, 268. 

bionomics and control, Del., 366. 

control, 258, 660, 758; Colo., 865. 

in Arkansas ValDy, 858. 

life history and control, 656. 

life history notes, 61. 

life history studies, Ark., 866 ; N.Y. 

State, 252. 
oil spray for, 61. 


Cod-liver oil — 

action of light, 110. 
and butter fat, comparative amounts of 
vitamins, 490. 

antirachitic properties, variation in, 
478, 869. 

effect of ultra-violet irradiation, 603. 
fet'dlng, effect on eggshella, Can., 469. 
feeding, effect on flavor in poultry meat, 
670. 

growth-promoting property, 592. 
in diet of mother, effect on vitamin D 
in milk, 796. 

routine administration, value, 495. 
value for chicks, Minn., 5G6. 

Coffee— 

b('rry beetle borer in Dutch Fast In- 
dies, 8.56. 

b-Try borer in Uganda, summary, 362. 
black rot or koleroga, control, 455. 
disiases In Kenya, 455. 
fertilizer experiments, P.K., 346. 
insect b affecting, 553. 
insects affecting In Trinidad and To- 
bago, 669. 

root disease, notes, 851. 
wilt, notes, 843. 

Coleoptera In syllabus of Insect biology, 
860 

Cvleo'^porium — 

Hvluliiyinis, notes, 54. 
tusnihiyirua, notes, 542. 

Colleges, (Sec Agricultural colleges ) 
i'ollctott ichtim — 

hwlogii^m n.sp,. description, 124. 
cnffcanuvi, strains, 629. 
jalcatum, notes, 51. 

{jloeofijKji wides, notes, 455. 

(jdssupii, notes, 750, 
lindcniutfuanum in Canada, physiologi- 
cal study. 148. 

Hp , not'*a, Fla, 143 
spp., cultural eharacteiistlcs, 148. 
titfolii cause of clover failure, U S.D A., 
244. 

Collodion sack method for study of w'ater- 
soluble constltueuts of soil, 408. 

(^olloid — 

and capillary chemistry, treatise, 201. 
symposium, monograph, 408. 

Colloidal- 

behavior of soils and fertility, 808. 
chemistry, laboratory manual, 501. 
chemistry, now conceptions, treatise, 
501. 

soil material, electrodialysis and ex- 
changeable bases, 115. 
soil material, properties, TJ 8.D.A., 208. 
sulfur as spray material, 47. 

Colloids— 

in soil, nature of, 208. 
metallic. rOle in suppression of de- 
tonation, 888. 
soil, base exchange in, 410. 
soil, electrokinetic behavior, relation to 
base exchange capacity, 415. 
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Col loids — Con tinned . 

soli, relation to plant nutrition, 723 
soil, studies, ]8. 

Color — 

black, Inheritance In swine, 729, 
food, development of industry in 
TTnited States, 590 
inheritance, black, in swine, 729. 
Inheritance In a poultry cross, Kans., 
817. 

Inheritance in Dachshunds, 129 
inheritance in goats. 224. 
inheritance in horses, 728. 

Inheritance in pigeons, 818. 
inheritance in potatoes, 338, 429 
inheritance in sheep. 818. 
of aleurone and endosperm in corn, 
factors for, 519 

problems in woollen and worsted indus- 
tries, 95. 

reactions of vitamin A, 10, 410, 
Colorado Station — 
notes, 196. 
report, 899. 

Colorimeter — 

correction curves for sugar, 204 
now, for small amounts of liquid, 504 
Colostrum production, 473. 

Colts — 

rations for, 111 , 371. 
soy bean hay for, III , 270 
Combines— 

harvesting and tlireshlng tests, Wis , 
778. 

On wheat farms, coat of using U S D.A., 
785 

operation tests, 282. 

Community organization, textbook, 187. 

(See also Rural community ) 

Concrete — 

and timber in flexure, studies, 680 
curing methods, tests, U.S D.A , 480 
designers’ maniinl, 780 
effect of calcium chloride, 77. 
houses, plans, 782. 

in sulfate waters, effect of curing, 178 
plain and reinforced, treatise, 882. 
road construction, losses In, U.S D.A., 
480. 

strength, effect of grading sand, 
TJS.D.A., 177. 

strengthening an Indurating with sul- 
fur, 77. 

w. timber for bridge floors, USD A., 
177. 

work, water gain and allied phenom- 
ena, 882. 

Congress for feeding of cattle, and dairy 
control, proceedings, 770. 

Congresses, prospective, notes, 500. 
Coniferous seedlings, light requirements, 
627. 

Conifers — 

deposits in stomatal pits, 27. 
growth, effect of position, Mich., 899. 
Coniothurium oUvaceum, notes, N.T.State, 
850. 


Connecticut — 

College, notes, 196. 

Storrs Station, report, 899. 
Constipation, high fat diets for, 895. 
Contarinia pyrivora, (See Pear midge.) 
Contracaei'um spp., notes, 56. 

Cookery — 

and foods, handbook, 491. 
and foods, textbook, 690. 
courses of Woman’s Institute, 86. 
Cooking — 

and serving, art of, treatise, 792. 
recip('8 of New Kn gland, 491. 
Cooperation, bibliography, 485 
(’'ooi)erative organizations in United States, 
690 

I’ooperuthu' societies, ideals and problems, 
388, 

(aVcc also Agricultural cooperation.) 
Copper — 

biological function in animal metabo- 
lism, 793. 

carbonate for stinking smut, U.S.D.A., 
48. 

carbonate on tu*ated wheat, effect on 
mice, 457. 

detcTmiiiatlon in foods, 505. 
dusts and sprays, reiativc efficiency, 
N.Y. Cornell, 3;>i. 
dusts, tests, Del., 348. 
fungicides, effect on hydrocyanic acid 
gas fumigation, 058. 
in Ki'iitucky bluegra&s, 804 
iujuiy to cabbage, Del., 324 
sulfates, basic, preparation and effeC' 
tivoaess, 146. 

Copra meal, fertilizing value, Guam, 236. 
Voprinus micaceus^ notes, N.Y.State, 140. 
Cordyceps harheri, notes, 557. 

Cordyhne .spp , culture in New Zealand, 334. 
Corecorts batata, studies, 552. 

Corn — 

acre of, sampling, 227. 
and oil meal, feeding value, Ohio, 261. 
and soy beaus mixture, tests, Iowa, 
822; Kans., 822; Wis., 732. 
anomalies in^ 815. 
bacterial stalk rot, Ark , 347. 

Belt Meat Producers’ Association, pro- 
ceedings, 70. 
blllbug, notes, B.C., 553 
borer, European — 

control, machinery for, 179 ; Mich,, 
398. 

control program, 656. 
decrease in New England, cause, 
61. 

dormant period, 859. 

In Guam, Guam, 251. 
methods of combating, U.S.D.A., 
01 . 

papers on, 468. 

resistance of larvae to submer- 
gence, N.H, 360. 
spread and control, 111., 656. 
breeding experimeUts, Ark., 832; 111., 
338. 
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breeding, present methods, 128. 
canned, discoloration in, III., 234, 393. 
carbohydrates in, variations, 627. 
carpellody in, 29. 

chinch bug resistant types, 111., 229. 
chromosome VIII in, 328. 
composition, effect of plant Injury and 
loot rot, III , 540. 

Constricted ears In, 429. 
cost of production, lil , 385 ; Ohio, 82. 
crossing-over In, variability, 330 
cultivating tests, Wis , 778. 
cultivation methods, Ark., 332 
ciiitnral and pluiiting tests, Kans , 822 
culture cxpcriinonts, ilunt., 133. 
culture on irrigated land, Mont., 434. 
diseases, 440. 

diseases, seed-borne, studies, 111, 348 
ear ri>t, notes, 846. 
ear rots, studies, B.Dak, 545, 640 
car worm, notes, 355; Ivans, 856. 
^‘ndosperin and chlorophyll characters, 
gaictlc relation, 20. 
experiuKuits, Miss, 335. 
experiments on diy land, Mont., 434 
false polyfunhryoiiy in, 30. 
fasciated kc'rnols and i<*iated abnor- 
malities In, 29. 

fertilizer experiments, Fla , 821 ; (la. 
Oonstnl Plain, 523; Iowa. 813 ; Miss, 
731 ; B C., 525; Wis., 7 35 
tor Mingc, quality, 111 , 363, 
for silage, sci'diiig exiierimeiitg, Conn 
Btorr.s, 821. 

foi silage, time of plowing and manur- 
ing. VUih, 525. 

gluten fet'd, feeding vjiIih', Iowa, 260. 
goldt'n i)lant color, gene for, 428. 
gnuind, V. cottonseed meal for fatten- 
ing Steel. s, Ivans,, 364 
giound yellow, feeding value, Arlz., 
704. 

growth rate. Kans, 833, 
lientahlc characters, 518. 
hogging down, Iowa, 804 , Ohio, 373 ; 
S C , 565. 

hybrids, testing method, 510. 
hybrids, variety tests, fan., 432. 
h.'^hrlda, yields, Iowa, 822 
improvement, Kans , 822 ; Miss., 530 
improvement, efft'Ct of genetic research, 
20 . 

inheritance of carbohydrates and fat 
In, 29. 

inheritance of pigments in, 30. 
insects affecting, 553. 
intorplantlng trial with velvet beans 
and soy beans, Mias., 731. 
kernel layers, nutritive value, 68. 
kernel weight, factors affecting, Nebr., 
736. 

many flowered splkclcts in, 29. 
meal T. breadfruit for cows, 568. 
mildew disease, studies, lowa, 846. 


SUBJECTS 043 

Corn — Continued. 

moisture in, relation to humidity and 
temperature, 820. 

nutrient requirements, determination, 
Ind., 220. 

oil content, effect of selection, III., 220. 
oil, phytosterols of, 310. 
parasitic weed of, 449 
pericarp, variegation patterns In, effect 
of environment, 6.30 
planting experiments, Ark., 332. 
pollen dimorphi.sm in, 320 
polh'U, presen atlon, 230 
preparation and {(utilization of soil 
for, Mich., 809. 
pi ices and index, Ohio, g85 
production in Kansas, Kans., 337. 
production, labor reqnii oments, Ohio, 
581. 

j protein, ))iological value, 111., 363. 

protein in, effect of selection, 111., 220. 
protein in, nOation to specific gravity, 
Can , 435 

proteins, utilization by hens, lOG. 
ration, aalue of sodium chloride in, 
GOO. 

ratjoiis, rate of digestion, 111, 372 
resistance to seedling blight, studies, 

I Wls , 745 

I root and stalk diseases, studies. 111 , 
240 

root disv'ascs, longevity, Del., 348. 
root rot, cause, Ky,, 143. 
loot rot, studies, Ky , 344. 
rust resi>tnnc(\ studies, 40, 
seed, curing and storing, Mich., 35 
seed, effect of immaturity, 233. 

S('cd, experiments, IJl, 333. 
seed, geimination, cabinets for, 111, 
220 . 

S(‘ed, mnniliiation, notes, 48 
seed infected with dry-rots, effect on 
crop, Iowa, 840. 

seed molds, relation to yield, 48, 
st^ed tu’atinenl expiriments. 111., 241. 
s«'ed tMuitraents, effects, 48 
seeding ('Xpei imenls, Kans., 822. 
self('d lines and by hi Ids, water econ- 
omy, 30. 

self(*d lines, differences In functioning, 
30. 

silage (iVee Silage ) 
smut, not(‘s, B C , 530. 

.smut resistant vaileth'S, studies, 244, 
.smut spoH'S, n.shing metliods, 13. 
smut, studiea. Kans , 842. 
soft, drying, 111., 280. 
soft, feeding value, 111., 262. 
soft, for fattening pigs, 111,, 264. 
stacked green, feeding value, S.Dak., 
667. 

stover, use ns fertilizer, Minn., 513. 
.strains, studies, 111., 333. 
streak dls(*ase, notes, 748 
j streak disease, transmission, 649. 

I sweet. (See Sweet corn.) 
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thinning^ removal of plant food in, 
827, 

types for silage, Conn.Storrs, 870. 

V. sunflowers for silage, N.Y.Cornell, 
836. 

variegated pericarp In, two types, N.T. 

Cornell, 619. 
varieties, Ind., 132. 
varieties, claasiflcation, Can., 432. 
variety tests, Ariz., 731 ; Ark., 332 ; 
Can., 432; Fla., 821; Ga.Coastal 
Ilaln, 623; III., 333; Kans., 822; 
Minn., 524 ; Miss., 731 ; Mont., 133 ; 
S.C., 625 ; Utah, 525 ; Wash.CoI., 525. 
white and yellow’, comparison. 111., 067. 
white V. yellow, for fattening hogs, 
Nebr., 664. 

Wyoming, for pork production, Wyo, 
269. 

yellow endosparm color in, genetic fac- 
tors, 631. 

yield, relation to cob-breaking strength. 
135. 

yield, relation to internal cob-dlscolora. 
tion, 49. 

yield, relation to rainfall. IJ.S.U.A., 15. 
yields on muck lands, Mich., 823. 
yields, trend in, U.S.D.A., 685. 

Cornell — 

Experiment Station, research activities, 
698. 

University, notes, 300, 600, 798. 
Cornstalk borer — 

in South Africa, control, 868. 
lesser, notes, 662. 

Cornstalks — 

chemical tests for fertilizer require- 
ments, HofTer method, Ohio, 323. 
testing for nutrient requirements of 
soil, Ind.. 220. 

Correlation coeflSicitmts, meaning and uses, 
830. 

Corrosive sublimate solutions for potato 
treatment, loss of strength, 50. 

Corticium — 

$almonicolor, notes, 851. 

8pp., studies, 466. 
mffum, notes, 750. 

Coryneum blight of stone fraits, 651. 
Corpneum nepundinia, notes, 355. 

Coamopepla Umaculata, egg parasite of, 
862. 

Cost of living — 

on farms, studies, Wls., 784. 
on Iowa farms, Iowa, 82, 83, 

Cost of production studies, 111., 885 ; Kans., 
885 ; Ky., 181 ; Miss., 784. 

{Bee aUo specific crops,) 

Costume design, history 1490-1790, treatise, 
597. 

Cotton — 

Acala, oflT-type plants, U.6.D.A., 135. 
angular leaf spot, eifect of alkali, Arlz., 
745. 

angular leaf spot, notes, S.C., 639. 
antbraenosa boll rot, 760. 


Cotton — Continued. 

anthracnose control, summary, 49, 
bales, weather damage, U.S.D.A., 86, 
blackarm disease, ei>idemiology in the 
Sudan, 846. 

blooming and shedding studies, Ariz., 
731. 

boll growth, relation to weevil injury, 
168. 

boll rots, relation to Tectocoria Uneola, 
469. 

boll weevil. (Bee Boll weevil.) 
bolhvorm. (Bee Bollworm.) 
breeding experiments, Ark,, 332 ; Fla., 
821. 

cellulose, cuprammoulum solutions, 
viscosity, 594. 

cellulose, specific volume, 698. 
constituents, soluble, effect of removal, 
694. 

cooperative marketing associations, 
U.S.D.A., 687. 
diseases in Porto Rico, 351. 
dyeing, 898. 

elastic properties, effect of humidity, 
808. 

fertilizer experiments, 323, 827 ; Ariz., 
731; Ga.Coastal Plain, 623; Miss., 
136, 731, 736; N C., 436, 
fibers, effect of bacteria on, 207. 
fibers, length, determination, U.S.D.A., 
496. 

fibers, swelling, 297. 
flea. (Bee Cotton hopper ) 
flowers, bagging, 635. 
goods, mildew In, 93. 

goods, mildew in, antisf'ptlcs for, 595. 

Growing Corporation, Empire, activi- 
ties, 185. 

growing countries, production, trade, 
and consumption, 036. 
growing in Brazil, Impetus to, Tex., 
183. 

hairs, breaking, 194. 
hopper, control. 857. 
hopper In the South, 60. 

hopper, notes. Ark, 365; SC., 652 

industry in Nigeria, 36. 

Insects affecting, 553 ; S 0., 662. 

Insects in New South Wales, 58. 
Internal boll disease, 760. 
irrigation experiments, 35. 
leaf bug, notes, Ark , 366. 
marketing, S.C., 681. 
marketing, services In. U.S.B.A., 484. 
mercerized, test for, 297. 
mercerized with and without tensloa, 
water absorption, 695. 

North Carolina, spinning tests, TJ.8. 
D.A., 194. 

pests In French West Africa, 756. 
pests In Rhodesia, 57, 
plant bacteria in Armenia, new, 750. 
plant, nonvolatile, constituents, 811. 
plants, growth and development, U.S. 
DJk„ 629, 



mi] 


ESTDEX OP SUBJECTS 


945 


Cotton — Continued. 

prices and markets, U.S.D.A., 586. 
production, treatise, 86. 
rate of absorption of sodium nitrate, 
213. 

seed, acre yields after different crops, 
Miss., 731. 

seed, breeding for oil and nitrogen. 
Ark., 382. 

seed, dellnted v. untreated, Fla., 821. 
seed, deliriting, Tenn , 435. 
seed, fiber, and boll characters, corre- 
lations, 135. 

seed, storage, bibliography, U.S.D A., 
430. 

.seed, sulfuric acid treatment for, Arl* , 
745. 

iSte aUo Cottonseed.) 
shedding in, heritabllity of different 
rates, 128. 

spacing experiments, 36 ; Ga.Coastal 
Plain, 523: Miss., 731; S.C.. 528. 
spinning tests, S.C., 520. 

Htem lK>rer, parasite of. 362 
strength determination, 11. S D.A., 406. 
strength tests, 396. 

Rtiidb'S, SCm 528. 

Texas, spinning tests, U S D A., 193. 
treatise, 387. 
varieties, MI^s , 730. 
variety tests, Ariz., 731 ; Ark., 332 ; 
Fla., 821 ; Ga Coastal Plain, 523 ; 
Ivans , 822 ; Miss., 135, T.'U. 
wilt fungus means of inducing wilt- 
ing, 645. 

wilt, notes, S C, 539. 
wilt resistant strains, Ark., 347. 
yarn, effect of humidity, 595 
yield, effect of spacing, Tex , 35. 
yields In Egypt, effect of sharilql period, 
38. 

Cottonseed — 

meal, effect on butter, S Dak . 671. 
meal, feeding value, Wis., 762. 
meal prices and index, Ohio, 285. 
meal, toxicity, eliminating, 762, 
meal, use as fertilizer, Tex , 22. 
meal v. ground corn for fattening 
steers, Kans., 304. 
oil, crude, composition, 108. 
products, properties, composition, and 
uses, Tex., 68. 

storage, bibliography, TJ.S.D.A., 436. 

Country — 

and town population, social and eco* 
nomlc relations, 890. 

Life Commission, International, report, 
889. 

{See al$o RuraL) 

Cover crops — 

for orchards, Colo., 831. 
hardy, for orchards, 844. 
leguminous, effect on tea, 45. 
tests. Fla., 821 ; Miss., 731 ; S.C., 525 ; 
Wash.Col., 525, 

Coverlets, handwoven, treatise., 897. 

Cowpea rust, studies, 246. 


Cowpeas — 

hybrid vigor In, 830. 
segngation ratio, variation with age, 
728. 

varieties as cover crop, Guam, 228. 
variety tests, 625 ; Ark., 332 ; Ga. 
Coastal Plain, 528 ; Kans., 822, 

Cows — 

breeding, winter rations, Mont., 162. 
cost of maintaining, 111,, 385. 
dairy, feeding, liberality and economy 
in, Ohio, 271. 
dry, h<'at production, 162, 
effect of breed and stage of lactation 
of milk, 872. 

energy requirements, 470, 471. 
feeding, Ohio, 195. 
feeding cxneriments, 374, 472, 871. 
feeding, principles and practices, 
W.Va., 569. 

incieased production due to test con- 
ditions, 170 

Intel val between calvings, 872. 
maintenance reqiiiiements, Vt., 569. 
methods of stabling. Wash.Col., 569 
milk p: eduction, {See Milk produc- 
tion.) 

mineral balance, effect of previous feed- 
ing and water, 73. 

mineral metabolism, factors affecting, 
Kans , 870. 

tethenng on vetch and oats, 471. 

(See also Calves, Cattle, and Heifers.) 
Coyotes susceptibility to tularaemia, 56. 
Crab apples, breeding experiments, S.Dak , 
641. 

Crackeis, pH value, 204. 

Ciaiibernes — 

ins»‘cts alTeeting, Wash Col., 553. 
studies, Wash.Col., 533. 

Cranberry — 

bogs, weed killers for, Wash.Col , 534. 
diseases, studies, U.S.D.A., 463. 
fungi in Massachusetts, 249. 
scale, notes, 460. 

weevil, life history and control, 861. 
Craspedonotus tihialiSj notes, IT.S.D.A., 860, 
Crataegus, cytologlcal studies, 327. 

Cream — 

acidity, neutralizers for, 111., 273 
effect on hemoglobin production, 495. 
fat In, Babcock test for, Okla,, 171. 
fat percentage, metliods of determining, 
N.y.State, 773. 

line formation, studies, Pa., 171. 
line formation, studios, correction, Pa,, 
872. 

neutralization for butter making, 474. 
number of cells in, N.Y.State, 274. 
pools, organization and operation, 
Idaho, 84. 

production on the farm, W.Va,, 569. 
quality, factors affecting, Vt., 670. 
Creamery — 

efficiency, judging, 483. 
license division, report, Ind., 669. 
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Creatine excretion, effect of lieiht, 101. 
Creatinine excretion, effect of light, 191. 
Creeping eruption, cau.se, U.S.D.A., 776. 
Cremastua confluena, notes, 361. 

Crepe myrtle plant louse, notes, 256. 
Orepidodera atriventria, notes, 157. 

Cresol, saponified, as larvicide, 458. 
Cricket, fleld-^- 

distribiition, life history, and control, 
S.Dak., 555. 

iu South Dakota, S.Dak., 659. 
Cronartium — 

asclepiadeum-, notes, 542. 
rihtcola. {See White pine blister rust ) 
Crop — 

Insurance, relation to farm credits, 686 
plants, chromos(»me numbers in, 327. 
production in ;nld reLMons, 1.5 
reports, U.S.D.A , 185, 289, 387, 789, 
888 

rotations, Rotation of crops ) 

yield trials, principles and practice. 
431. 

yields, effect of weather, 207. 
yields in Prussia, effect of precipitation 
and temperature, 413, 807 
yields, relation to precipitaflon In 
Great Plains area, U.S.D.A , 730 
Crops— 

absorption of nutrients, effect of micro* 
organisms. 20 

and markets, monthly supplement, 
U.S.D.A., 185, 289, 586 
and weather conditions, Minn , .507. 
artificial drying in the stack, 482. 
cost of production, NDak, 484, Ohio, 
82. 

drought re.slstanco, Kans , 813 
drying in the stack, 180 
effect of concentration of nitrate nitro- 
gen, 119. 

effect of magnesium oxide dust. 27 
from peat soils, phosphoric acid con- 
tent ns index of fertilization, 120 
impiovement, manual. 728. 
losses due to weather, 207. 
quality, control, 34. 
quality, effect of time of cutting, 432 
quality, relation to seeding practicos, 
33. 

subduing weeds, 40. 

(See aUo Field crops and specific 
crops.) 

Crossing-over — 

In corn, variability, 330. 
in flyst chromosome of Drosophila, fac- 
tors affecting, 810. 

Crotalarla, planting tests, Fla , 821 
C rot ala Ha — 

8pp., variety tests, Fla., 821. 
striata as green manure, Fla., 811. 
Crown gall — 

of nursery stocks, 653. 
resistance In Primus, 248. 
studies, Iowa, 841. 

Crown rust, alternate hosts, 446. 


Crows, economic control, 456. 

Crucifer blackleg, control, N,Y. State, 242. 
Cruciferous plant disease.s, U S.D.A., 740. 
Crude fiber. (iVcc Cellulose,) 

CryptoU'rmcs herniai, infestiiuil flagellnte.s, 
462. 

Crpptothrips floridcnsis. (See Camphor 
thrips.) 

CriftoponiiH orhiculus nirfripennis, notes, 
Guam, 251. 

Cucumber — 

angular leaf spot, notes. Fla . 840. 
beetle, spotted, notes, TbS.D.A , 4 49 
beetle, striped, control, 111 , 357. 
beetle, striped, notes, USD A, 4 49 
be etle, slrlpi'd, paper on. 458 
beetles, (oiitrol, N V Stale, 2.53 
mildew, control, Guam, 245 
mildew, spraying and dusting expeil- 
inents, Colo , 831b 
mosaic, control, 49; TI S D , 449, 
pickles, fermentation, 413. 
powdery mildew, control, Fla , 840. 
(hicnnibcra, value of steam sterjCzatlon for 
41 

Cucurbit — 

and physnlls mosaic intertiansmissible, 
49. 

diseases, eonlrol, Del, 348; rjuam, 245 
mosaic, control, 49. 

(hicurbltaceae, ey1ob)gical studies in, 27. 
Cucurbits, cbaracteristles fif sjaudes, 440 
('’ultivatlon. ridge, in lower Gu.jarat, 76 
Culture media, changes In pH values, 324 
Culvert pipes- - 

earth pn'ssur's on, CSD.A, 680 
supporting strength. ITS, 

Culverts, water flow through, 383 
Currant — 

borer in Tfisniania, 660 
leaf spot, notes, 747 
Currants — 

hlaik, spraying for big hud mite, .559. 
variety tests. 111., 313 
ulld black, improved forms, S Dak , 
53'’ 

(.s'cc also Rlbcs.) 

Ciiriy leaf betdie, life histery and Imbits, 
61. 

Curt.nining tlie houns principles of, 
US.DA., 29<S 

Cuscuta, parasiilsm of. 542. 

Cuterebra, in western Canada, 759 
(hitworm — 

bronzed, notes, 758. 
red backed, effect on diversified agricul- 
ture In Canada, 859. 

Cyanamidc, fertilizing value, 510. 

Cyanide. (AVc Hydrocyanic acid.) 

Cyanogen compoimds, effect on plants, 125. 
Cpdia ntgrirana, notes, 659. 

VpHndiocladium scoparium, notes, 648. 
Cystine — 

elfed on endogenous nitrogen of molt- 
ing birds, 165. 

excess in diet, effect on kidneys, 591, 
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Cystine — Continued. 

from kidney stones, 109. 

In proteins, determination, 13. 
Cytology, progress In, 827. 

Cytoplasm and chromatin, comparative 
morphology, 516. 

Oytospora leucostoma, notes, 747. 
Dactylopiua spp., studies, 58. 

Dadap dic-back disease, 852. 

Dairies, control, papers on, 770. 

Dairy — 

barn door materials, tests, Iowa, 881. 
cattle and dairy cows. {Bee Cattle and 
Cows.) 

chemistry, mannnl, 187, 810. 
equipment, testing offi(;es for at Kiel, 
474. 

farming in New York, N.Y Cornell, 287. 
farming principles, treatise, 870. 
farming, studies, Vt., 483, 
neutralizing agents, Ark., 376. 
pioducts, carbonation of, 74. 
products, effect on hemoglobin produc- 
tion, 495. 

products, experiments with. Pa , 171. 
products, quality, factors affecting, Vt, 
570. 

products, testing, 772. 
science, manual, 671. 
stable ventilation, 884. 
tests, treatise, 274. 
utensils, sterllixatlon, 111., 876. 
Dairying — 

common dltfioulties In, 673. 
evening school classes In, 790. 
experiments, 111., 876. 
history, 769. 

In New York State, statistics, 891, 

{Bee also Creamery, Butter, Milk, etc.) 
Date palms, propagation, Arl*., 239. 

Dates, varieties, Arlz., 738, 

Datura — 

chromosomal types, pollen abortion in, 
127. 

effect of radium treatment, 727. 

Day lily, orange, capsules, seeds, and 
seedlings, 443. 

Death camas as poisonous plant, Wyo., 572. 
Declduomata production in virgin rats, 881. 
Deer — 

horn development in, effects of sexual 
hormones, 663. 

species In Manchuria, Chosen, etc., 551. 
Deficiency diseases. {Bee Diet deficiency.) 
Dehydration. {Bee Drying.) 

Delaware Station, report, 898. 

Delphastus, notes, Fla., 152, 

Delphinium, virescent Inflorescence In, 617. 
Dematium sp., notes, 249. 

Dendroctonus hrevicomie, (See Pine beetle, 
western.) 

Department of Agriculture. {Bee United 
States Department of Agriculture.) 

600SO-«27 5 


Dermanentor — 

andersoni. (See Dermaoentor venus- 

tU8 ) 

variaUlis. (Bee Wood tick.) 
venmtus — 

filter-passing virus from, 65. 
hereditary transmission of tular- 
emia by, 201. 

Rlckettsla-like mlcroo rganisms 
from, 173. 

transmission of Bartonella bacilli- 
formis by, 662. 

Dermanyssus avium, control, 879. 
Dermatitis, contagious pustulous, of swiue 
in Japan, 176. 
r>€rrl8 as Insecticide, 468. 

Desert plants — 

absorption of water by, 724. 
distribution, structure, and transpira- 
tion, 812. 

Detonation suppression, idle of metallic 
colloids in, 883. 

Dew areometer, modification, 414. 
Dewberries, variety tests, Ga Coastal Plain, 
631. 

Dewberry diseases, control, U.S.DA., 64. 
Daria ventralU, notes, U.S.D.A., 860. 
Dextrin — 

commercial varieties, 303. 
manufacture, 506. 

Diabetes — 

in children, growth with, 693. 
juvenile, standard diet formulas for, 
92, 03. 

Diabetic diet, deriving formula for, 797. 
Diabetic diets, adaptation to racial food 
habits, 594. 

Diahrotica — 

duoiJecimpunctata, (See Cucumber bee- 
tle, spotted.) 

vittata. {Bee Cucumber beetle, 
striped. ) 

Dialeurodes citrifolii, (Bre White fly, 
cloudy- winged.) 

Diaporthc — 

citri, proposed name, 152. 
pcrniciosa, notes, 747. 
phaseolorum, notes, 148. 
sojaej notes, 648. 

Diarrhea, bacillary white-— 

agglutination test for, 111., 276. 

and coccidiosls in chicks, 679. 

breeding for resistance to, III.* 276. 

control, 176. 

control problems, 675. 

effect of chemicals, 674. 

In Maine, summary, 778. 

Inheritance of resistance to, 478. 
review of literature, Kans., 380. 
studies. 111., 881 ; Kans., 875 ; Pa., 
176; Wls., 774. 

Diarrhea In chicks in Japan, 679. 

Dlastatlc activity of flour, control, 204. 
Diaetrophue rubl, notes, 659, 
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Diatraea — 

lineolaia, notes, 165. 
aaccharalia, it^ee Sugar cane borer.) 
saccharalis eaccharalis, notes, 657. 
zeacolella. (See Cornstalk borer.) 
Dihraohya boucheanus, notes, Del., 367. 
Diet- 

accessory factors. (See Vitamins.) 
Chinese, adequacy, 793. 
coefficient of dijj:estlblllty and dynamic 
action in two types of Individuals, 
896. 

composition, relation to fertility, Mo., 
669. 

deficiency diseases, symposium, 92. 

(See also specific diseases.) 
deficient, experiment with rats to dem- 
onstrate, 390. 

during pregnancy, effect on rickets of 
offspring, 796. 

in health and disease, treatise, 895. 
maternal, and lactation, 90. 
of children. (See Children.) 
of infants. (See Infants.) 
of nursing mothers, effect on develop- 
ment of rickets In young, 90. 
relation to growth rate, 191. 
relation to reproduction and rearing of 
young, 65. 

Dietary studios in New Orleans, 692. 

Diets — 

balanced, diagrammatic representation, 
290. 

deficient In calcium, value of egg yolk 
in, 293, 

high fat, for constipation, 895. 

Kosher, 895. 

synthetic, growth and reproduction on, 
693. 

(See also Pood and Nutrition.) 

Digitalis, ovule and pollen fertility In, Pa., 
139. 

Dihydroxyacetone — 

effect on Insulin hypoglycemia, 109. 
utilization by body and determination, 
87. 

Dinitro-o-cresol toxicity to Insect eggs, 359. 
Diocalandra taitensis on coconut palm, 58. 
Diphtheria — 

avian, vaccines and bacterins for, 
Mass., 381. 

vaccination of poultry against, 679. 
DipJodia — * 

goBsypina, notes, 361. 
sp., notes, 748. 
sp. on rubber seedlings, 863. 
zeae, control, 150. 
zeae, notes, 48, 846 ; Del., 348. 
Dlpyrldyls, toxicity, 166, 

Diseases — 

deficiency, (See Diet deficiency dis- 
eases.) 

of animals. (See Animal diseases and 
specific diseases,) 
of Animals Acts, handbook, 774. 
of plants. (See Plant diseases and 
specific host plants.) 


Disinfectants, soil treatment with, 118. 
Disk harrow, dynamics of, 80. 

Disk plow, development, 179. 

Dispensatory of United Stites, 275. 
Dispharynz spiralis, notes, 50. 

Dodder — 

parasitism of, 642. 
seed, effect of heat, 433. 

Dodders, notes, 843. 

Dog distemper, studies, 477. 

Dogs — 

chow, management, feeding, and show- 
ing, 867. 

Dachshund, Inheritance of hair color 
in, 129. 

relation to human skin disease, 
U.8.D.A., 776. 
training, treatise, 279. 

Dogwood, utilization, U.S D.A., 46. 

Domestic science. (See Home economics.) 
Dothichiza populea, notes. 648. 

Douglas fir — 

canker in Great Britain, 65. 
decay due to Poria inorassata, 250. 
in Poland, 347. 

sawdust, rate of decay, effect of salts, 
655. 

timber, air seasoning, 647. 
value for shelter belts, Iowa, 833. 
Downy mildew, spraying experiments, 850. 

(See also host plants.) 

Drainage — 

by pumping from wells In Salt River 
‘valley, U.S D A., 070. 
problems in Gallatin Valley, Mont , 
778. 

studies, Utah, 576. 
waters at Cawnpore, amount and com- 
position, 117. 

Dried blood, di'composltion, 420. 

Drosophila anipelophila. (See Pomace fly.) 
Drosophila — 

sex-linked balanced lethal factors In, 
621. 

X-ray treated, proportion of exceptions 
in, 728. 

Drugs, Inspection, Me., 86. 

Dry farming at Northern Great Plains 
Field Station, U.S.D.A., 41. 

Drying of crops In the stack, 180, 482. 

(See also Fruits, drying.) 

Ducks — 

feeding experiments, Can., 470. 
natural history, 551. 

Dust — 

fungicides in Hungary, value, 649. 
respirators, construction and filtering 
efficiency, 782. 

Dusting — 

cloud-drift method, 169. 
methods, advances m, 243. 

(See also Spraying and specific crops.) 
Dyeing — 

chemistry of, treatise, 496. 

fur, development of Industry, 397. 

of cotton and artificial silk, 898. 
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Dyes — 

and inorganic salts, antagonism be- 
tween, 125. 

and other synthetic organic chemicals, 
census, 590. 

effect of north and south light expos- 
ure, 396. 

not fust to Ironing, 298, 
oigMiiie, chemistry of, 607. 
Dynamometer, use In soli cultivation stud- 
y’s, 4HU. 

J)}/Hd(’n‘U« mpcrstitio8U8, notes, 750. 

Karth - 

pressures on culvert pipes, IJ.S D A , 
080. 

rammed, for wails, durability, 479. 
fiJrMdnophnga galllnacca, {iSee Stlcktight 
flea ) 

IJcliinutia vncmala, notes, 56 
Ecological adaptation, genetlcal Interpreta- 
tion. 630. 

I'hology, animal, course in, 250. 

Economic progress In United Stales, history, 
187. 

Kdesiin — 

ellect on milk secretion, 111., 376. 
tyrosine in, 13. 

Education, agricultural. {See Agricultural 
ediuatlon.) 

Educational associations and foundations In 
tlnited States, 3S9. 

Egg- 

albumin. (See Albumin, egg.) 
pioduef ion — 

and hatchahlllty, effect of feeds, 
Kans., 867. 

effect of aitificlal light, 181; 
S.Dak., 667. 

effect of winter sunshine, WIs , 

767. 

feeding for, all-mnsh method, Ohio. 
168. 

inheritance of, Kans , 818. 
meat meal v meat scraps for, 
Ohio, 299 

monthly costs and receipts, N J., 

768. 

proteins for, sources. Pa., 373. 
relation to date of sexual matu- 
rity, Mo., 167. 

spring, stimulants for, Can., 469. 
winter and annual, Mass,, 270. 
winter, feeding for, Can , 469, 

(See aUo Hens, laying.) 
whites, watery, Wash.Col., 567. 
yolk, availability of iron in, 494. 
yolk value for calcium deficient diet, 
293. 

Egg-laying- 

contests, N.J., 668. 
contests, standardization, 671. 

Eggplant seed borne diseases, fungicides for, 
Ela,, 840. 

Eggplants, insects on. control, 111., 857. 
Eggs— 

antirachitic vitamin in, relation to 
ultra-violet light, 768. 


Eggs — Continued. 

cost of production, Calif., 600. 
duration and change of fertility, Can., 
468. 

fertility and hatchablllty, effect of 
bacillary white diarrhea, Kans., 380. 
hatchabliity, Conn.Storrs, 817. 
hatchablllty, effect of age of hens, 
Mliin , 560. 

hatcliability, factors affecting, S.Dak,, 
567. 

hatchnbility, relation to male, 523. 
hatching quality, r<'latIon to poultry 
management, 671. 
hous<'hold preservation, 691. 
incubation (See Incubation.) 
marketing, Ky., 182. 
storage experiments, Can , 470. 
Eggshells, weight and texture, effects of 
feeding cod-llvor oil, Can., 4G9. 

Kidamia — 

ncrcmonioide8 and Monopodium uredop- 
ftis, identity, 124. 
tuhrrculata, notes, 124. 

Sla^mopalpus lignotfellus. (See Cornstalk 
borer, lesser.) 

Electric — 

development as aid to agriculture, 
treatise, 580. 

light plant, selection, Mich., 385. 
light plants, wind-driven, 80. 

Electricity — 

for chick brooders, 481. 
for poultry houses, equipment, 684. 
generation by wind power, U.S.D.A., 
315. 

generation by wind power, airplane 
type of wheel for, Iowa, 881. 
in agricnlture, 681, 889; III.. 280. 
in household and farm work, Ind , 281. 
on farm.s, Mich., 398 ; WIs., 781. 
on farms in Oregon, 579. 
rural, costs, 480. 

Electrociilture, studies, 34 
Electrolytes — 

distribution in animal body, 501. 
effect on absorption of H-ions, 416. 
effect on types of clay suspensions, 416. 
Eleodes Mspilaltis affecting wheat, Idaho, 
63. 

Elephant grass as fodder crop in India, 37. 
Elevators, cost of operating, Kans., 885. 
Ellopta ftscellans outbreak, WIs., 755. 
Empire Cotton Growing Corporation, activi- 
ties, 135. 

Empoasca fdbae — 

injury to apple leaves, 69. 
notes, Fla., 856 ; Wis., 766. 

Empum grylli, effects on host, 469. 
Enarmonia diniana, notes, 669. 

Encaraia n.sp., notes, 652. 

Encelia farinosa transpiration, seasonal 
changes In, 25. 

Encyrtldae — 

bred from psyllids, 862. 

new genera and new gpecles, 65. 
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Endothia parasitica — 

In Europe, 55. 
in Ontario, '^55. 
reported in Belgium, 456. 
Englneoiing-— 

agricuitural, research in, 177. 
agrlcultuial, studies, Ark., S81 ; 111., 
280, 382. 

heat-power, treatise, 780 
Instructiou, papers on, 587. 
place ill Canadian agriculture. 679. 
Section, Assocation of Land-Grant Col- 
leges, 1913-1926, Index, 687. 

Engines — 

gas and gasoline, (fSee Engines, inter- 
nal-combustion.) 
in1(‘rnal-combustlon — 

antiknock materials, 70. 
audibility antiknock tests and 
knock-intensity evaluation, 79. 
carbon deposition, factors affect- 
ing, 78. 

crank case oil dilution, etudies, 
678. 

fuel deposition temperature and 
equilibiium boiling point, 78. 
on farms, troubles and remedy, 
681. 

starting troubles and remedy, 79. 
Enterobepatitls, infectious. {See Black- 
head.) 

Enterprise Farmers’ Club of Sandy Spring, 
Md., 786. 

Entomological — 

Society of Ontiirlo, report, 468. 
work in Canada, 553. 

Entomology -- 

elementary, textbook, 563. 

needs of world for, 856. 

program of research, 67. 

value of life history studies In, 260. 

{See also Insects.) 

Entomophthora sphaerosperma, notes, Del., 
367. 

Entomosporimi maimlaium, notes, 748. 
Enzymes — 

action on digestion in poultry, 768. 
chemical studies, 501. 
feeding value, Iowa, 266. 
monograph, 110. 
of Steroum purpureuntj 616. 

Ephiates aequalis, notes, Va., 556. 

Bplcauta. (See Blister beetles.) 

Epidemics due to ice cream, 86. 

Epilachna — 

horealU. {See Squash beetle.) 
corrupt a, {See Bean beetle, Mexican.) 
dregd in South Africa, 759, 

Epllobium, use in genetic research, 127, 
Epimps alescandrinm on coconut palm, 68, 
Epirhpsalue atricepe, notes. Pa., 166. j 

Epitriith^ 

cuctimeris, (See Potato flea-beetle.) | 
parvula. (See Tobacco flea-beetle.) j 
Eretmaoerm caUfomicui, nates, 662. I 


Erlosoma — 

lanigerum. {See Apple aphid, woolly.) 
lanuginosa, control, Calif., 266. 
Ery.slphaceae — 

Infection tests with, 843. 
of Croatia, monograph, 664. 

Erysiphe — 

gram inis, notes, 448. 
polgguni, studies, 843. 

Erythroneiira sp , notes, 756. 

Erythroneura, synopsis of genus, 660. 
Eachei'ichia neapoUtana. notes, 74. 

Essential oils. {See Oils, essential.) 

Ethyl alcohol, cfTeet on barley growth, 126. 
Etirlla zinckincUa, chanictcristlc Injury by, 
258. 

Etiolation, studies, 325. 

Euacanthus interruptus, notes, 58 
Eucalf/mnatus tessellatus, notes, 562. 
Eudamus protcus. (Sec Bean leaf roller.) 
Eugenia species in Madagascar, 838. 

Eulia, life history studies, 8.58, 

EuHtt — 

quodrifasciami, notes. Pa., 154 
velutinana, notes, Pn., 164. 

Eumerua strigatua in Oregon, 269. 

Ihiproctis chrysort flora. {See Brown-tall 
moth.) 

Eutviiix strohl, biology not os, 655. 

Euthrips tritici, (See Flower thrlps ) 
Eutrixopsis Havana, notes, U.S.D.A., 860. 
Eiixoa ochrogaater. (See Cutworm, red- 
backed. ) 

EuzenilUopsis diatraea, notes, 557. 
Evaporation — 

cup, description, 864. 
in wind, 126. 

Eulria huoUana, parasites of, 301. 

Ewes — 

age, and growth rate of lambs, 729. 
breeding, feeding experiments, Wis., 
703. 

winter rations for, S.C., 661. 

{See also Sheep.) 

Exoascua — 

deformans^ biological and cultural 
studies, 249. 

deformans, notes, Utah, 540. 
sp. on Prunus amygdalus arnara, 864. 
Experiment stations, organization list, 
U.8D.A., 790. 

(See also Arizona, etc.) 

Explosives, use on the farm, 681. 

Extension work, negro, 1914-1024, U.B.D.A., 
85. 

(See also Agricultural extension.) 

Eye defects in rabbits, inheritance of, 
Kans,, 818. 

Eye worm of Australian poultry, transmis- 
sion, 879. 

(See also Manson’g eye worm.) 

Fabraea maculata, notes, 748. 

Fabrics — 

and yarns, testing, treatise, 406. 
knitted, thread take-up in seaming, 406. 
protective value, Kans., 898. 

(See also Textile.) 
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Fallow for small grains, Wyo., 825. 

Family — 

budget inquiries, metliods, 890. 
budgets, making, 489. 
life, relation to social work, 891, 
Farm — 

accounting, III., 284. 
accounting, cooperative, 111., 385. 
accounting, summary of records, Ohio, 
285. 

accounting, textbook, 489. 
and farmer, treatise, 891 
animals. (*Vec Livestock and Ani- 
mals.) 

buildings, plans, 083, 
buildings, protection from lightning, 
482. 

eosl .‘Studies, WLs., 783, 
credit. {See Agricultural credit) 
earning^, studies, 111., 284, 385. 
equipment, mechanical, research in, 
II.K.D, i„ 170. 

equipment, mechanical, research in, 
editorial, 101. 

exiM UNes, Index numbers, Ohio, 182. 
families. etanUard of living, Iowa, 186; 
ir.8,D.A, 185. 

fires, cause and prevention, 81. 
fires, method of study, 283. 
home in United States, 889. 
homes in Florida, water and sewage 
disposal systems, 483. 
homes, water system for, 779. 
incomes and standard of living, Ark, 
886 . 

labor [H('c Agricultural labor ) 
lands terracing in Texas, 780. 
lighting systems, Mo , 580. 
machinery. (See Agricultural ma- 
chfnery.) 

management, cooiierative, III., 885. 
mauagement studies, principle of com- 
parative advantage, 784. 
manageinont study of special areas, 
8.C., 581. 

organization in Brown CViiuity, S.Dak., 
685. 

organization In Lexington- Batesburg 
section, K.C,, 582. 
organization studies, Knns,, 885. 
population of United States, 890. 
power costs, 111,, 386. 
products. {See Agricultural products.) 
taxation in Missouri, Mo,, 685. 
taxation in North Dakota, N.Dak,, 586. 
taxes, index number, relation to other 
factors, N.Y.Cornell, 686. 
tiixe.s, studies, Wls., 783. 
w'ater supply and sewage disposal, 
W.Va., 81. 

women, use of time by, Idaho, 697. 
Farmer and farm, treatise, 891. 

Farmers* Institute work, developments in, 

688 , 

Farmer’s shop book, treatise, 283. 


Farming- 

changes In, 1922-1025, N.Dak., 682. 
dairy. {See Dairy farming.) 
in Big Bend area, Wash.Col., 386. 
irrigation, In Idaho, studies, U.S.D.A., 
285. 

profitable, In South Uaroliiia, S.C., 286. 
(See also Agriculture.) 

Karm«i — 

biKsinr Bs annlysiq, Ky., 182. 
construction and repair jobs on, trea- 
tise, 283. 

electricity ou, Ind., 2S1 ; Mich., 398; 
WiH., 781. 

electricity on in Oregon, 579. 
mortgage mdebtediK ss on, growth of, 
Iowa, SS5. 

oicliard, organization and costs of pro- 
duction, US.D.A, 785 
profitable and unprofitable, compari- 
son, Miss., 581. 

rented, owneiship, C.S.D A , 83. 
Fasciation In corn, 20 
Fasciola hipatica, intermediate host, 175. 
Fasting — 

and rice disease in pigeons, 795. 
prolonged, efiect on basal metabolism, 
96. 

Fat- 

consumption of children, Ohio, 493. 
diets, high, for conwtlpalloii, 895. 
globules in milk, measurement. III., 376. 
Ji'fltS— 

chemistry of, new uspecis, 801. 

In corn crosses, inheritancts Iowa. 519. 
in corn, inberit/inee, 29. 
in dry milk, susceptibility to oxida- 
tion, on 

In malted milk, determination, 412. 
irradiated, growth -promo ting property, 
592. 

solidification jwint, 613. 
treatise, 310. 

vegetable, (h'positlon In rats, 761. 

(See also Oils ) 

Fat-soluble A. (Sec Vitamin A ) 

Fatty oils, use in citrus fiavors, 310. 

Fauna of Brithsli India, birds, ,551. 

Fearon pyrogullol test for vitamin A, 112, 
410, 411. 

Federal — 

aid for research and education In agri- 
culture, Kans,, 584. 

Board for Vocational Education, re- 
port, 487. 

Feeding experimeuta. (See Cows, Pigs, 
etc.) 

Feeding stuffs — 

analyses, Can., 69; Ky., 201. 
digestibility, effect of proportion of 
nutrients, N.Mex , 159. 
energy value for chickens, 111., 872. 
grinding with motors, 81. 

Indian, requirements for milk produc- 
tion, 672. 
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Feeding BtuflPs — Continued. 

inspection and analyses, Ind., 659 ; 
Maas., 659; Me., 69; N.H., 363; 
R.I.. 69; Vt., 466. 

inspection and analyses in North Caro- 
lina, 09. 

law of Maine, 271. 
prices and Index, Ohio, 285. 
productive value, effect of size of ra- 
tion, 868. 

Feijoas, pollination, 646. 

Females, immature, offspring from, 111., 224. 
Fence posts, preservation, Ark., 382. 

Fern mite, studies, 65. 

Ferments. (See Enzymes.) 

Fertility in sheep, 668. 

Fertilizer — 

experiments, 719, 720 ; Fla.. 811 ; Iowa, 
811. 

(See also apaial crops.) 
handbook, American, 625. 
law. Mo., 322. 

mixtures, ternary, geometrical calcula- 
tion, 119. 

spreaders, tests, 80. 

Fertilizers— 

absorption by Ceylon soils, 419. 
analyses, Me., 625. 

application on seed and seedling, 212. 
composition and prices, N.Y.State, 722. 
effect on pH in soil, 419. 
effect on plant cell snp, Mich., 318. 
effect on potash content of soil, 622. 
effect on quality of winter wheat, 639. 
for pastures, N.Y.Cornell, 334. 
inspection and analyses, Conn. State, 
423; Ind., 514; Ky , 216; Mags, 
514; Mo., 322; N.II., 323; N.J., 
514 ; Tex., 216 ; Vt., 423. 

Inspection and analyses in Maryland, 
216. 

inspection and analyses in New York, 
216, 

international trade in, G26 
1926 yearbook, 423. 
phosphatic, availability on acid and 
non-acid soils, 121. 
treatise, 720. 

Festuca ovina, studies, 786. 

Feterlta, smut resistance In, 246. 

Fiber — 

cross sections, depicting, 193. 
crude. (See Cellulose.) 

Fibers — 

plant, molecular structure, 297. 
technical research in, 193. 
textile, bacterial decomposition, 297. 
Field crops — 

breeding work, 630. 
in the Ukraine, varietal diversity, 432. 
work In British Guiana, 85, 
work in England, Northumberland Co., 
834. 

work in Kenya, 823. 
work In Uganda, 823. 

(See also Crops, Forage crops, Boot 
crops, etc.) 


Field- 

experiments, arrangement, 332, 
experiments, artificial plats for, 227. 
experiments, new methods with check 
plats, 131. 

experiments, with cotton, technique, 
635. 

observations, technique, 113. 
plat variability, determinations, 432. 
Figs— 

fruit fall of, 851. 
variety tests. Miss., 739. 

Fir— 

silver, in Great Britain, relation to 
chermes, 360. 

white, yield, stand, and volume tables, 
Calif., 240. 

Fire blight- 

cankers, studies, III., 840. 
studies, Wls., 746. 

Fires — 

extinguishing with carbon dioxide gas, 
Colo., 883. 

farm, cause and prevention, 81. 
farm, method of study. 288. 
forest. (See Forest fires.) 

Fish- 

crushed. decomposition, 420 
guano, decomposition, 420. 
liver, effect on hemoglobin production, 
495 

meal, feeding value, 766; R.C., 268. 
meal, Swedish, composition and feed- 
ing value, G06 
meals, studies, 22, 

oi] as adbesive in lead arsenate sprays, 
U.S.D.A , 658, 

rotrigeration and preservation, 418. 
Fuittllna hcpniica in oaks, 753. 

KlvStulous withers in horses, notes, Knns., 
876. 

Flax — 

and cereal mixture, tests, Wis., 733. 
and oats mixtures, tests, Minn., 524. 
and wheat mixtures, tests, Minn., 524 ; 
Mont., 188. 

hemp, and Jute yearbook, 297. 
pasmo disease, 49. 
plant, botanical study, 631. 
plant characters, effect of fertilizers, 
827. 

plant, distribution of nitrogen In, 697. 
production, Wis., 733, 
rust, control, Minn., 246. 
rust, notes, 847. 
seed, infestation by mites, 662. 
straw, pulping, chemistry, 698. 
variety test.% Minn., 624; Wash.Col., 
526. 

wilt resistance in, nature, N Dak., 847. 
yarns behavior under repeated Impacts 
94. 

Flea bites, reaction to, 660. 

Fleas, transmission of plague by, 63. 
Flies— 

attacking cattle In Dutch East Indies, 
461. 
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Pljes — Continued. 

breeding in manure, control, 657. 
bouse. {See Houee flies.) 
on cultivated mushrooms, control, Pa., 
154. 

repellents for cattle, Kans., 871. 
white. {Sec White fly.) 

Flood and gravel control, Utah, 676. 

Flora of South Africa, treatise, 837, 

{See alfio Plants and Vegetation.) 
Florida — 

rod scale, control, Fla., 855. 

Station, notes, 96, 900 
Station, report, 195, 899. 

Flour — 

ash determination in, 14. 
chemistry of, treatise, 108. 
dlastutlc activity, control, 204. 
experimental baking test, standardiz- 
ing, 86. 

fat content, 312. 

fineness, effect on composition and bak- 
ing quality, U.S.D.A., 300. 
from frozen wheat, baking tests, Mont., 
133. 

from Missouri soft wheat, tests, Mo., 
391. 

from Wyoming, baking qualities, Wyo., 
589. 

gasoline color value, 205. 

Graham, ashing method.^, 13. 
proteins, effect of yoast fermentation, 
502. 

strength, effect of heat. 710. 
test baking, pioblems, 85. 
white, biological values of nitrogen, 
188. 

(See also Bread.) 

Flour In-watcr suspensions — 

hydrion concentration measurement, 
204. 

plantlclty, 502. 

Flower — 

color in Oenothera, inheritance, 521. 
gardens, planning and planting, trea- 
tise, 640 

thrlps, Florida, notes, Fla., 855. 
Flowers — 

blooming, biological study, 326. 
production In greenhouse, value of 
fresh soil, 111. 343. 

{See also Plants, ornamental.) 
Fluorides — 

toxic values, 854. 
v. fluosllicates as Insecticides, 157. 
Fluorine — 

effect on bone formation, Ark., 363. 
salts, effect on rats, Iowa, 863. 
Fluosllicates — 

Insecticidal value, Teiin., 154. 

V. fluorides as Insecticides, 157. 

Fodder crops. (See Forage crops.) 

Follicular hormone, standardization of 
pj’epa rations, 226. 

Follicular hormone variation in pig, cow. 
and human ovaries, 226. 


Fames — 

pinicola, physiological specialization in, 
655. 

spp., notes, 655. 

spp , resistance to sodium fluoride and 
zinc chloride, 853. 

Food — 

and health, treatise, 791. 
and nutrition, manual, 791. 
bacteriology, textbook, 490, 
chemistry, textbook, 201. 
color industry development In United 
States, 690. 

consumption of pseudopregnant fe- 
males, 665. 

costs and city consumers, 789 
costs in city distribution, U.S.D.A., 387. 
demand and supply in Fitchburg, Mas- 
sachusetts, 789. 

energy, utilization and composition of 
gains, 161. 

from grains, treatise. 490. 
plants of China, culture and use, 390. 
preservation methods, manual, 893 
selection and expenditure in college 
communities, 289. 290. 
specific dynamic action, and metabolism 
in children, 792. 
supply, present and future, 588. 
survey of Lima. Ohio, 183. 

{See also Diet.) 

Foods — 

and cookery, handbook, 491. 
and cookery, textbook, G90. 
animal, biological value of nitrogen in, 
188 

antirachitic properties, imparting, Wis . 
797. 

canning. {See Canning,! 
carbohydrate.s in, determination, 111, 
chlorine determination In, 614. 
copper determination in, 505. 
digestibility, method of study, 192. 
drying. (See Drying.) 
inspection, Me., 86 
iodine In, determination, 312. 
national, use for diabetic patients of 
foreign birth, 594. 
of India, analyses, 490. 
oriental, nutritive value, 390. 
potassium determlnatiou In. fll4. 
sodium determination in, 614. 
Foot-and-mouth disease' — 

chemotherapy for, 378, 379. 
immunization, 378, 
inclusion bodies in. 378. 
outbreaks In 1924-25, 378. 
virus, viability in diseased flesh, 277. 
Forage — 

contamination with anthrax, La., 173, 
crop diseases. 541, 
crops, composition, Wyo., 134. 
crops, cultural and planting tests, 
Kans., 822, 

crops experiments, Fla., 131. 
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Forage — Continued. 

crops for pigs, Ark., 369; Del., 370; 
Pa„ 165. 

crops for pigs, comparison, S.C., 666. 
crops, mineral content, Pla., 821. 
crops, tests, Utah, 525. 
crops, variety tests, Ariz., 731. 
grasses, variety tests, 525. 
plants, green, proteins of, 708. 
poisoning. (See Livestock poisoning, 
Plants, poisonous, and epeciflc 
plants.) 

Forest — 

administration. (Sec Forestry.) 
cover, effect on soil temperature, 837. 
Experiment Station of University of 
rallfornla, 198. 
fires, factors affecting, 239. 
lands, drainage. Wig., 778. 
plantations, mixed v. pure, Ohio, 638. 
resources of Canada, 239. 
soils, dead covering, humification, 621. 
trees. (See Trees.) 

Forestry — 

in British Empire, 839. 

In Denmark, handbook, 838. 
in South Australia, 640. 
manual, 638. 

organizations and activities, 646. 
program for women’s organizations, 
U.S D.A., 892. 
studies, Pn., 142. 
use of line plat system In, 646. 
world, papers on, 239. 

Forests — 

and ground cover of northeastern Ari- 
zona, 744. 

national, grazing periods and forage 
production, U.S.D.A., 227. 
national, harvesting timber crops In, 
U.S.D.A., 239. 

national, management, predicting sec 
ond cut in, 240. 

national, of Utah, U.S DA., 638. 
new growth percentage formula, 646. 
of Japan, survey, 838. 

For/icula auricularia, notes, 659. 
Formaldehyde for lettuce seed bed treat- 
ment, Pa., 60. 

Formic acid separation in food products, 
505. 

Foulbrood — 

American, studies. Can., 362 ; Wyo., 
563. 

papers on, 461. 

Fowl — 

cholera, bacteriophage of, 576. 

paralysis, studies, Conn.Storrs, 874. 

pest In geese, 176. 

pest, studies, 279, 

plague, 576. 

pox, studios. 279. 

pox, vaccination of poultry against, 
679. 

pox, vaccines and bacterins for, Mass., 
381. 

tick, origin and spread, 159. 


Fowl — Continued. 

typhoid control, bacteriophage in, Del., 
377. 

Fowler’s solution — 

effect on animals, 111., 277. 
effect on reproduction in rabbits, 111., 
363. 

Fowls — 

abscess In feet of, 280. 
biometrical measurements, 669. 
breed characteristics In crosses, 480. 
cecal abllgalion in, 176. 
female, anomalous appearance of male 
sex characters, 820. 
gaseous metabolism during polyneuritis, 
696. 

Sussex, popular account, 669. 
variolous, diphtheric affection of, 279. 
(See also Chickens, Ileus, Poultry, 
etc.) 

Fox farming — 

importance of diseases in. Wls,, 774. 
theory and practice, treatise, 769. 

Frankliniella triiioi bispinosay notes, Fla., 
855. 

Freight rates — 

on dairy products, Ohio, 285. 
on farm products, index numbers, Ohio, 
182. 

Frost rings in forest trees, 427. 

Frosts — 

Insulating value of burlap against, 239. 
predicting, 15. 

Fruit — 

acids, effect on Jelly flavors, 589. 
bud formation and growth, 642. 
bud formation and spur composition, 
835. 

fly, Queensland, summary, 361. 
industry In Itbode Island, economic 
phases, R.I., 689. 

moth, oriental. (See Peach moth, 
oriental.) 

products, artificially colored, determi- 
nation of acidity, 506. 
rots, notes, 748. 

shippers, operations of, N.Y.Cornell, 
584. 

spur composition, relation to fruit bud 
formation, 836. 

spur composition, variation in, 741. 
stocks, uncongenlallty in, 141. 
tree leaf roller, control, Mont., 168, 
tree leaf roller susceptibility to Insec- 
ticides, N.y.State, 261. 
tree silver-leaf disease, 860. 
trees, grafting studies, Wls., 740. 
trees In full bloom, spraying and dust- 
ing, 462. 

trees, Judging, score cards for, 790. 
trees, planting and thinning distances, 
Calif., 634, 

trees, propagation, 740. 
trees, pruning experiments, Arhs., 739. 
trees, winter injury, Wash.CoL, 540. 
wipers for removal of arsenical resi- 
dues, Wash.CoL, 541. 
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Vralts — 

breeding, Minn., 441. 
breeding work, record system for, 441. 
citrus. (See Citrus fruits.) 
culture in Arizona, Ariz., 642. * 

culture on northern Great Plains, 
U.SD.A., 746. 
culture, treatise, 834. 
disease resistant, 549. 
drying In California, 206. 
drying, use of electricity in, 679. 
Insects affecting, 859. 
oxidizing systems, 802. 
physiological drop, studies, Del., 353. 
preservation methods, manual, 893. 
rotting disease.^, 446. 
small, tests, 111., 843. 
small, variety tests, Minn., 531, 632. 
sprayed, removal of lead arsenate from, 
Colo., 442. 
storage studies, 748, 
variety tests, Minn., 531, 632. 
vitamins In, Kans., 894. 

also Orchards, Apples, Peaches, 
etc.} 

Fungi — 

causing fruit and bulb rot, 446. 
growth rate, effect of time and tem- 
perature, 248. 

growth reactions to staling products, 
843. 

hardwood heart-rotting, biology and 
pathology, 654. 
in cultures, staling, 221. 
pnrnsitlc. biological research on, 445. 
sugar tiansforniation, new product of, 
326 

wood-destroying, resistance to sodium 
fluoride, 863. 

wood-destroying, resistance to zinc 
chloride, 863. 

Fungicides — 

analyses, Can., 534; Mo., 634; N.J., 
534. 

behavior, 447. 

dust, in Hungary, value C49, 
dust, use of selfmixer In, 243. 
for roses, cautionary word, 752. 
preparation, Kans., 349. 

(8ee also Sprays flnd sped/lc Ichtda.) 
Fungolit, chemotherapeutic tests, 543. 
Fungus flora on apples, Wash.CoI., 540, 

Fur — 

bearing animals, laws, P.S.D.A., 56. 
dyeing Industry in America, develop- 
ment, 897. 

from rabbit skins, U.S.D.A., 697, 
rabbits, raising, treatise, 168. 

Furfural, commercial manufacture, 813. 
Furniture, old, retouching and reflnlsblng, 
598. 

Fuaarlum — 

as cause of stem diseases, 642. 
genus, studies, 843. 
growth products, toxic action, 848. 
relation to other fruiting forms, 642, 
•taling by, 221. 


Fusarlum — Continued. 

wilt, behavior of tomato varieties to, 
247. 

wilt of spinach, new, Tex., 246. 
Fusariutn — 

coeruleum, physiology of, 848. 
conglutinana, notes, 448. 
cromyophihoron, extracellular pectl- 
nase, effect of pH, 446. 
cromyophihoron n.sp., description, 246. 
culmorum In Oregon, varieties and 
strains, 47. 

culmorum var. Ictcius on cereals and 
grasses, 47. 
lateritium, notes, 654. 
loncheceras microsporon n.v., descrlp- 
i tion, 246. 

low her eras n sp , description, 246. 
lycojicraici mycelium, protein analogies, 
Mo.. 542. 

lycopersici, notes, Kans., 842. 
ly coper aid on tomato, growth reaction, 
452. 

marlii piH, notes, 545. 
monihforme, notes, 48, 460, 549 ; Del., 
348; S.Dak , 649. 
oTyaporum, notes, 648. 
rhlzoehromaiiateH microsclerotium n.v., 
description, 246. 

rhizochromatiatea n.sp., description, 
246. 

ficlrrostromaton n sp., description, 246. 
sp. on cotton, 750 
app., loncrevity of cultures, 445. 
spp., notes, 351, 541. 
spp on onions. 216, 450. 
trachdphilum in culture, range of pH 
toleration, 26. 

vaainfeetum, means of inducing wilt- 
ing, 545. 

FudeJadium dcndriticum, (See Apple 
scab ) 

Fuairorcum putrefaeiena, notes, 249 ; 

U.SD.A., 454. 

(i-Oalactoso, Isolation, 400 
Gall midges of truck crops, 758. 

OaUfTia mcllonclla (See Wax moth.) 

(lame, protection, directory of officials for, 
U.S.D.A., 56. 

Gapes In poultry, notes, 659. 

Garbage, feeding value, Arlz., 764. 

Garden — 

crops. {See Vegetables and apedflo 
crops. ) 

Insects, control, 766. 

Gardening, vegetable, research In, 344. 
Gardens, school and home, treatise, 46. 

Gas engines. (Sec Engines, internai-coro- 
buation.) 

Gases, distribution In animal body, 501, 
GHStrophllus. {See Bots.) 

Geese twins, normal development in one 
egg, 470. 

Gelatin — 

determination in Ice cream, 806. 
for Ice cream making, Pa., 172. 



956 


BXPEEIMBNT STATION BEOOED 


rVol,56 


Gelatin — Continued. 

vigcosity and related problems, 802. 
yeast extract as supplement, 006. 
GclecMa — 

gouypklla. {See Bollworm, pink.) 
monotaeniella n.sp., description, 257. 
Genes, chemical conception, 328. 

Genetic characters, new, production, 328. 
Genetics — 

International Congress of, announce- 
ment, 100. 

problem of inheritance of acquired char- 
acters, 521. 

Genitalia of Lepidoptera, preparation and 
study, 758. 

Geography, economic, of North America, 
source book, 389. 

Geometrld moth eggs, toxicity of 3 : 5'dlni 
tro-o-cresol, 869. 

Georgia — 

Coastal Plain Station, report, 698. 
College, notes, 96. 

Station, notes, 399, 699. 

Germ cells and somatic tissue, treatise, 427. 
Germination — 

of woody plants, 426. 
physiology of, problems, 627. 

Germisan, seed treatment data, 649. 
QihhereUa — 

moricola, notes, 654. 
sauXtineUi, control, 150. 
sauhinetii, notes, 449; Del., 348. 
Gigantism and genetic constitution, 630. 
Ginger culture and curing, 236. 

Gipsy moth — 

control In New Jersey, 360. 
situation in Quebec, 458. 

Girls’ — 

4~H club work, U.S.D.A., 84, 691. 
preparation for rural social life, 889. 
Gladioli, culture, III,, 236. 

Gladiolus — 

bacterial diseases, 54. 
heart rot, control, 551. 
rot, notes, S.C., 639, 

Glass- 

screens for light rndlation.s curative of 
rickets, 296, 693. 

substitute, effect upon growth of chicks, 

868 . 

Gliadin, preparation, 202. 

Glladin, tyrosine In, 13. 

Gloeosporium — 

Umetticolum, notes, 465. 
perennans, notes, Wash.Col., 540. 
rilHs, notes, 748. 
spp., notes, 541. 

Glomerella^ 

cingulata vaccinU, notes, 249. 
gossypH, notes, 351, 750. 

Glucose estimation in presence of phosphate 
buffers, 14. 

Glue, animal, water-resistant, 802. 

Gluten feed, value for milk production, 472, 
Olyciphagug cadaverum in flax seed, 662. 
Glypta spp., notes, Pa., 166. 


Gnomonia — 

erythroatoma, notes, 747. 
leptoatyla, notes, 748. 

Goats — 

breeds, breeding, and exploitation, 764. 
milch, care and management, 772. 
milch, effect of irradiation, 771. 
parasites and parasitic diseases, 678. 
Toggenburg, Inheritance of horns, wat- 
tles, and color, 224. 

Goiter — 

endemic, in United States, distribution, 
697. 

In children In New York City, 896. 
prevention, 296. 

Gold spot, notes, 669. 

Goldenrod, rayless, poisonous to livestock, 
672. 

Golf courses. Injury from changa, 359. 
Gonad grafts, germ cell differentiation In, 
522. 

Gonadectomy, effect on size of body and 
organs of mice, 67. 

Gonads — 

in fish, dependence of male character- 
istics on, 430. 
physiological properties, 664 
Gooseberries, breeding, R.Dak., 632. 
Gooseberries, variety teats, 111., 343. 
Gooseberry — 

leaf spot, control. III., 349. 
mildew, notes, 541. 
sawfly, notes, 059 

witch-broom aphid, notes, Iowa, 855 
Grain — 

acre of, sampling, 227. 
beetle, saw toothed, metal barriers 
against, 157. 
binders, tests, 80. 
borer, lesser, notes. 659 
effect of fallow, Wyo., 825. 
feeding value for wintering cattle, 
Oreg., 865 

germlnabillty, effect of time of thresh- 
ing, 725. 

mixtures, tests, Wis , 733. 
proffts, 111., 886. 
rusts, studies, Wis , 746. 
seed, treatments, effect of high temper- 
ature, 544. 

seeding experiments, Ga.Coastat Plain, 
628. 

seeding machines, single, development, 
80. 

smut (See Cereal smut, Smut, and 
Bpedflo grains.) 

storage, drying, and shrinkage prob- 
lems, 181. 

trade of Canada, 887. 

Grains — 

food from, treatise, 490. 
hlgh-flber content, effect on poultry, 
S.Dak., 567, 669. 
new disease of, 844. 

{See also Cereals and Oats, Bye, 
Wheat, ete.) 
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Gramlneae streak disease In Mauritius, 447. 
Grape — 

anthracnose, winter treatment, 850. 
berry moth, control, 458. 
berry motb, notes, N.Y.State, 252. 
erSnose dlseaHc, winter treatment, 850. 
loaf hopper control, machine for, 179. 
leafhopper, life history notes, Del., 357. 
phylloxera, control, Calif., 255. 
pigments, chemlRtry of, 311. 
rust in Florida, 249. 

Grapefruit — 

Kao Pan Siamese seedless, studies, 645. 
refmsc, feeding value, Fla., 872. 
rind, vitamins and other constitutents 
in, 409. 

Grapes— 

breeding experiments, S.Dak., 641. 
breeding for hardiness, S.Dak., 532. 
Concord, growth and yield, 142 
culture experiments. Miss , 739. 
fertilizer cxp(‘rimems, N.Y.ijtate, 235. 
fruiting habit, 237 
kef‘plng qualities, 111 , 234, 343. 
pruning, effect on pollen germination 
and setting ot fruits, Calif., 238 
pjiming eff<*cts, 141. 
pruning experlnumts, 111 , 343 ; Kans., 
833. 

varieties, Arlz , 739. 

\ari<*ty tests, Fla., 832; Ga Coastal 
Plain, 531 ; Miss., 739. 

\»iiety tests in Poito Rleo, 532. 
yield and quality, effect (»f potash, 644, 
yield, effect of fertilizers and pruning, 
Ark, 341. 

Grajx'Vine ])lf)ck Rpot, winter treatment, 850. 
Grapevines, growth, effects of fiuiting, 238. 
Giuphlti'. role in lubrication, 577 
Oraphium malortim n.sp , desciiption, 849. 
Grass — 

and clover mixtures, comparisons. Can., 
432. 

mixtures, studies, Colo., 820. 
rusts of South America, 844, 
snow mold, notes, 641. 

Grasses — 

bleeding experiments, Can., 432. 
characteristics of roots, 824. 
comparison, 35. 
composition, Wyo., 134. 
disease susceptiblJlty, 648. 
fertilizer experiments, Guam, 228. 
for bay, pasture, and lawn, tfHJts, Md., 
188. 

forage, effect of shading, Wyo., 184. 
forage value, 823. 
in East Africa, 834. 
in south India, pest of, 657. 
miuernl content, Fla., 821. 
pasture, growth, behavior, and produc- 
tivity, 821. 

sod-forinlng, loot systems, Fla., 821, 

variety tests, Fla., 821, 

wild populations, genetics of, 728. 

Wee also Grasslands, Pastures, etc.) 


Grasshoppers — 

control, Colo., 855; Wls., 765. 
control by airplane dusting, 256. 
increase In numbers, cause, Mont., 153. 
migratory, new method of combating, 
856. 

sodium fluosillcate In baits for, 165. 
with parasites on lower wings, 760. 
Grasslands, newly broken, fertilizer experi- 
ments, Guam, 229. 

(See also Grasses and Pastures.) 
Gravel for roads. (See Road materials.) 
Grazing. (See Range.) 

Great liakes-St. Lawrence deep waterway 
value to North Dakota, N Dak , 584. 
Green bug — 
notes, 67. 

recent outbreak in Minnesota, 266. 
survival expectancies, 156. 

Green foxtail seed, effect of heat, 433. 
Green manure — 

crops, tests, Fla., 821. 
decomposition uuder tropical condi- 
tions, 420. 

nitrogen availability, 420. 

Greenhouse — 

flower production, value of fresh soil, 
111., 343 

grasshopper, notes, 659. 

( ij’eenhouses — 

fumigation, 256. 

soil sterilization In, Kans., 843. 

wireworms in, control, 860. 

Greensand as source of potassium, 122. 

Grit requiiement of growing chicks, 166; 
Ohio, 107. 

Grocery trade, data, 691. 

Ground squirrels. (See Squirrels.) 

Grouse locust, parthenogenesis In, 31. 
Growth — 

experiments with histidine substitutes, 

86 . 

rate, relation to diet, 191. 
standards for private school boys, 394. 
Growth-promoting accessory, (See Vita- 
min.) 

Gryllus aseimiUe. (See Cricket, field.) 

Guam Station, report, 299. 

Guerinia serratuhie, biology, 858. 
Guggenheim Memorial Fellowships, 800. 
Guignardia vavcinii, notes, 249. 

Guinea pigs — 

albino, genetical constitution in, 428. 
chromosomes of, 727. 

Gum arable production In Sudan, 589. 
Oynandromorphs in Ilabrobracon, 819. 
Gypsum — 

effect on solubility of potassium, 422. 
fertilizing value, Wash.Col., 513. 
inspection and analyses, Mass., 626, 
mining and use in Victoria, 122. 
production and use in 1924, 23. 
ffahrohracon hrcvicomis, studies, 260. 
Habrobracon — 

gynandromorphs and other irregular 
types, 819, 
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Habrobracoo — Continued. 

bereditary variation In, 819. 
quadruple allelomorphs affecting eye 
color, 228. 

ffaemaphpsalia hispimaa^ relation to plro- 
plasmoBls, 877. 

Hairlessncss of animals, heredity Involved 
In, III., 225. 

Hairworms in domestic water supply, notes, 
659. 

Ham souring, bacteriological study, 189. 
Hams, palatablllty and keeping qualities, 
effect of salt quantity, Kans., 866. 
Hapionyx tibialis, notes, 862. 

Hardwood cutting propagation, studies, 48. 
HarmoUta — 

gramwicLila, aiiaUunlcal study, 802 
grandis, (See Wheat straw worm.) 
vaginicoUi roappoar.arice In Utah, 260. 
Hawaii University, notes, 900. 

Hawk moths, notes, 659. 

Hawthorn stocks, crown gall affecting, 653 
Hay— 

antirachitic properties, 464. 
crops, variety tests, Can., 432 ; Minn., 
624. 

diTlng tests, Wia., 778. 
grasses in alfalfa, cutting tests, Wls., 
732. 

grinding, value, S C., 568 
handling by ranches, equipment for, 
U.SD.A., 781. 

mixtures, yields, Oa. Coastal Plain, 523. 
yields, effect of precipitation and tem- 
perature, 413. 

yields, effect of weather, U.8 D.A,, 714. 
(See also Grasses, and Alfalfa, Tim- 
othy, etc,) 

Health — 

and nutrition, 588. 

In children, elinJeal signs, 90 
Heat- 

canker in plants, conditions for, 648. 
flow in pistons, 883. 
transff'r and cNaporatlon, treatise, 78. 
(See also Temperature.) 

Hegarl, ground, f(»eding value, Arlz., 765. 
Heifers — 

effect of bone meal on growth, 73, 
feeding experiments, S C., 668. 

(See also Cows.) 

Heliothis — 

obeoleta, (See Boll worm and Corn 
earworm.) 

viresoenSf seasonal history and food 
habits, 157. 

Reliothrips rubrocinctus. (See Thrlps, red 
banded.) 

Helminthology, veterinary, advances In, 671. 
Ilelmlntbosporlnm disease of rice, 050, 651. 
Eelminfhosporittm — 

sativum, notes, 826. 
sativum physiologic specialization and 
parasitism, Minn., 844. 

8pp,) notes, 448; Kans., $41, 
turetoum, notes, 449. 
vngms, notea^ 647, 


ffetopeliis spp. on cotton In Southern Ni- 
geria, 860. 

Hemerophila pariana, life history and con- 
trol, 361. 

Hemlcelluloses of beech wood, 10. 

Hemlock spanworm outbreak, Wls., 756. 
Hemoglobin — 

In blood of fowls, effect of sex hor- 
mones, 769. 

production, effect of diet, 495. 
Hemorrhagic septicemia. (See Septicemia.) 
Hemp — 

history and commercial status, 207. 
manlla. (See Abaca.) 
production, Wis., 733. 

Hens — 

abscess In feet of, 280. 
costs of mtiintainlng, HI., 886. 
date of sexual maturity, relation to 
egg production, Mo., 167. 
laying, all-mash method of feeding, 
Ohio, 168. 

laying, feeding, and honalng. Wyo., 868. 
laying, supplements for grain and meat 
scrap ration, Ohio, 168. 
laying, warm water for winter, Ohio, 
568. 

(See also Egg production ) 
molting, endogenous nitrogen of, 165. 
registered, vigor and breeding power, 
Can , 408 

utilization of corn proteins by, 166. 
Hereditary factors, nature of, 327. 

Heredity — 

and descent, synthetic contrihutlons to, 
126 

and environment In South Africa, 827. 
and reproduction In nnlmals, Kans., 
818. 

correlated, in oats, W.Va., 619. 
correlated, In wheat, 520. 
enzyme theory of. 429. 
in barley cross. 630. 
in cereals, Wash. Col., 543. 
in hybrid warblers, 621. 

In Nirotiana tahacuvi, 631. 
in poultry, Kans., 817. 

Independent, In Oenothera, 521. 
of acquired characters, problem, 521^ 
of barren sterile type In corn, 518. 
of blood sugar content of animals, 225. 
of carbohydrates and fat in corn, 29. 
of carbohydrates and fat In corn 
crosses, Iowa, 519. 
of color. (See Color Inheritance.) 
of color patterns In Holstein cattle, 228. 
of colored scuttellum In corn, 618. 
of concave kernels in corn, 518. 
of deformed leaves in Japanese morn- 
ing-glory, 621. 

of eye defects in rabbits, Kans., 818. 
of hairlessness of animals, 111., 225. 
of horns, wattles, and color in goats, 
224. 

of intelligence, 29. 

of orange-eyed character In parasitic 
wasps, 228. 
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Heredity— Contlnuefl. 

of piebald seedllngB In corn, {518. 
of pigmcuts in corn, 30. 
of potato wart immunity, 51. 
of reaction to rust in wheat, 544. 
of resistance to bacillary white dlar 
rhea, 478. 

of reversed badger^face pattern In 
sheep, 28. 

of ruby eye In animals, 428. 
of weight in rabbits, 830. 
of wool characters, N.U., 328. 
Hermaphroditism — 

('Xperlmental, studies, 663. 
in Lebistes, 431. 

Hernia in swine, Wls., 129, 774. 
Jhrpetomovafi — 

eltnasaiiinif notes, 54, 250. 
rnuHcinujn, cultivation of, 862. 

Hessian fly — 

control, Oreg,, 62. 

Dotes, Kans., 866. 

Ileterakldae behavior In host, Kans., 876, 
lietemkis papxllom, notes, 676 
IU;terodfUi schmhHi nrvnar, notes, 541 
fleteropteru of east(‘rn North America, 659. 
Huterostyly, genetic physiological analysis, 
28 

Heterntlmllism in Fenicillliim, 727. 

Ilf'vea hnwihcnsii. i^ve Ilubber.) 

Hibiscus mealybug In ICgypt, 400. 

Hickoiies, varieties, food and timber value, 
Iowa, 833. 

Hickory — 

hilternut. In northern Minnesota, 838 
insects affecting, 655. 
relation to soli types, 346. 
nigh way— 

cur\(‘S and earthwork, treatise, 76. 
slash, effect on InfesUitlon by western 
pine beetle, i: S.D.A., 860. 
traffic and planning of State hlgb- 
wa.T8, r.S D.A., 384. 

Highways, Roads.) 

llijxhrita jGCohacae, notes, 659. 

Hlppelates flies of Coachella Valley, Cali- 
fornia, 261. 

Histidine Hubstltutcs in diet for growth, 

86 . 

Hitches, tandem, studies, 111., 280 
Hoary cress, control, Mont., 133. 

Hog cholera — 

breeding for natural resistance, Iowa, 
878. 

Immunity, permanent, In natally Im- 
mune pigs, Kans., 875, 

Imimiuizalion, 777; 111, 379. 
Inheritance of resistance to, 111., 276. 
serum and virus mixtures, experiments, 
574. 

Hogs. (See Pigs.) 

Holcus bacterial spot, studies, Iowa, 4142. 
Hollyhock, crown gall affecting, 668. 
Home- 

demonstration work, IT.S,D.A., 589* 
economics and chemistry, 801. 


Home — Continued. 

economics education, objectives and de- 
gree In, 688. 

economics education service of Federal 
Board for Vocational Education, 487. 
economics, elementary, treatise, 600. 
economics exlenslon, papers on, 687, 
688 . 

\See also Household.) 
grouiula, planning and planting, III., 
646. 

imporlance in rural Improvement, 889. 
making education, home project in, 
GOO. 

Homopt^ ra, cane, at Soledad, Cuba, 858. 
Honey — 

flow eoiiditlous, low’u, 856. 
gianulution, causes, Kans., 862. 
plants of N(;rth America, 401. 
production, Wyo., 563. 
production, graded, 64. 
use in food preparation, 461. 

Honeybees. (8ce Bees.) 

Honeydew melons, liarvestlug and market- 
ing, Colo., 583 

Hookworm eegh In human excreta, disin- 
fectants for, 754. 

Hop- 

diseases, notes, 747. 
dowii.v miklt\v. notes, 650, 847. 
powdery mildew, notes, 748. 
JToplucampa lialcyunj life history, 65 
Hops- 

crown gall affecting, C53. 
insects aflVetiug, 58. 
new varieties, testing, 650. 

Hormone- 

follicular, standardisation of prepara- 
tions. 220. 

foRlfiilar, v.ari.itlon In pig, cow, and 
human ovaries, 226. 
te.^ticulnr, production, 431. 
testicular, relutlon to secondary sex 
characters, 180. 

Horns — 

development, effect of castration, 668. 
iuheritanc(' of, In goats, 224. 

Horse beans, fruiting habits, 827, 

Horse bots. {See Hots.) 

Horse labor cost on farms, TJ.S.D.A, 286. 
Horse labor on farms, Til,, 286. 

Horses — 

breeding, textbook, 72. 
breeds and types in Dutch Bast Indies, 
70. 

color inheritance in, 728. 
cost of using, U.S.D.A., 786. 
draft, sugar beet tops as substitute for 
oats, 71. 

draft, testing, Iowa, 682. 
effect of mercurochrome, 678, 
evolution of, 29. 
evolution of, treatise, 766. 
fed exclusively on bran, mineral metab- 
olism, 72. 

nematodes In eyes ot 678. 
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Horses — Continued. 

pasture values and methods for, Kans., 
865. 

selection, management, and handling, 

668 . 

Horse s skull from interglacial deposits 
near Pulawy, 668. 

Horticultural experiments, interpreting re- 
sults, 640. 

Horticulture, textbook, 891. 

Hosiery lengths, standard, 397. 

Hotbed, fluo>lieated, description, Miss., 181. 
House flies, relation to manuring operations 
in Ceylon, 667. 

Household- 

budget Inquiries, methods, 890. 
budgets, making, 489. 
expenditures on Iowa farms, Iowa, 83. 
management, kitchen arrangement in 
farmhouse, 697. 

(See also Home economics.) 

Houses, planning, decoration, and furnish- 
ing, 690. 

Humidities, abnormal, physiological eflfects, 
897. 

Humidity — 

eflCeet on cotton elastic properties, 898. 
effect on cotton yarn, 696. 
effect on Rhlzopug Infection of sweet 
potato, 160. 

Humming bird, ruby-throat, pollination by, 
754. 

Humus — 

formation, r61e of microorganisms in, 
620. 

in Assam soils, 719. 
origin and nature, 210, 421. 
soils, titration curves, 17. 

Hunt, C. L., editorial notes, 601. 

Hunt, T. F., editorial notes, 601. 

Hyacinth diseases, notes, 541. 

Hyalopsora aspidiotm, aecial stage, 854. 
Hyalopus albldus n.sp., description, 849. 
Hybrid vigor — 

and tumors in mice, 522. 
in rice, 131. 

Hybridization in Nlcotiana, interspecific, 
632 

(See also Animal breeding, Plant breed- 
ing, and spedfle animals and plants.) 
Hydnum septentrionale, notes, 665. 

Hydraulic ram, use, 779. 

Hydrochloric acid dilute administration 
with carbon tetrachloride, effects, 672. 
Hydrocyanic acid gas — 
fumigation, 254. 

fumigation following copper fungicides, 
injury from, 658, 

Hydroelectric power in Washington, 682. 
Hydrogen — 

and carbon monoxide mixtures, 576. 
peroxide action on manure, 719. 
Hydrogen-ion concentration — 
determination, 503. 
determination, new process, 420. 


Hydrogen ion concentration — Continued, 
determinations with qulnhydrone elec- 
trode, 111. 

theoretical foundations, 13. 

Hygiene and preventive medicine, treatise, 
895. 

Hylastinus ohscurus. (See Cloirer root 
borer.) 

Hylohius ahietis, generations of, 856. 
Hymenoptera — 

and paratyphoid?, 362. 
parasitic, new reared, descriptions, 662. 
polyembryonic, origin of mixed broods, 
759. 

Hyperglycemia in mice, 225. 

TJypoxylon pruinatiimt cause of poplar 
canker, 250. 

Hypsipyla rohusta, notes, 469, 

Ice cream — 

as cause of epidemics, 86. 
bacteriological stondard, Mich., 877. 
density, present status, 873. 
fnt determination in, 615. 
freezing point, factors affecting. Pa., 
172. 

freezing, time, temperature, and over- 
run in, Pa , 171. 
gelatin determination in, 806. 
mix, acidity in, control, 874. 
mix, dispersion of fat in, effect of 
processing. Mo., 570. 
mix, proportioning, algebraic method, 
172. 

quality, effect of acidity, Vt , 670. 
quality, studies, III., 273. 
shrinkage, factors affecting, III., 876 
studies, Kaus., 873 ; Wls , 773. 

Ices, water, iimnufacture, N.Y. State, 189. 
Ichneumonidae of Japan, 4G2. 

Idaho Station publications, list, 398. 

Illinois Station, report, 290, 808. 

Imidazoles, synthetic, availability in diets 
deficient in histidine. 86 
Immunity — 

in insects, 856. 
relation to anaphylaxis, 076 
Immunization, local, treatise, 776. 

(See also specific diseases.) 

Inanition, effect on structure of testes, 664, 
Inbreeding in livestock, critical review, 729. 
Incubation — 

of eggs in vertical position, effect, 769. 
turning of eggs, amount, III., 372, 
Incubators, variation In temperature, S. 

Dak., 669. 

Index — 

number of farm taxes, N.Y.Cornell, 686. 
number of freight rates on farm prod- 
ucts, Ohio, 182. 

numbers of production, wages, and 
prices, Ohio, 188, 286, 681. 

Indiana — 

Station, Moses Fell Annex, report, 195. 
Station, notes, 690. 

Indicators, use, treatise, 312. 
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Infants — 

effect of ultra-violet Irradiation on 
health, 91. 

feeding in Tropics, 493. 

feeding, milk modifications in, 292. 

(See also Children.) 

Influenza, equine. {See Pleuropneumonia.) 
Inheritance. {See Heredity.) 
rnostemma sp., notes, 661. 
insect — 

biology, syllabus, Coleoptera, 860. 
larvae growth curves, analysis, 355. 
pest Important in Queensland, 757. 
secretion, Irritation due to, 757. 
Inpectlcldes — 

analyses, Can., 534 ; Me., 634 ; N.J., 
634. 

contact, studies, 155, 358. 
dust, use of selfmixer in, 243. 
fluorides v. fluosilicates, 157. 
for potato insects, Minn , 654. 
notes, S.C., 653 

stomacli, comparing efllclency, 657. 
tests, Ky., 157. 

{See also Sprays and specific formt.) 
Insects — 

attraction to plants by smell, 658. 
boneflclal, Introductions Into Hawaii, 
253. 

caught In light traps, 757. 
chemotroj)ic studies of, evaporation cup 
for, 854. 

chewing, control, Wls., 756. 
control, lowering cost of, Mont., 163. 
diseases caused hy flltrable virus, 654. 
garden. {See Garden insects.) 
in Malaya, 458. 

in Malaya, and food-plants, 857. 

In Ontario, papers on, 468. 
injurious in — 

Brazil, survey, 856. 

British Guiana, 253. 

French West Africa, 766. 

Gold Coast, 756 
Hawaii, 357 
Kansas, Kans , 866. 

Porto lllco, 552. 

South Rhodesia, 57. 

Uganda, 756. 

injurious to crops (*SVe special crops.) 
Injurious to household, treatise, 857. 
metamorphosis, 667, 
natural “ cleaning up ” habit, 251. 
number of generations in, prediction, 
856. 

Of India, catalogue, 358. 
of Indiana, 755. 

of western North America, textbook, 
553. 

pollination of fruit blossoms by, 756. 
respiratory metabolism, effect of ar- 
senleals, 653. 

scale. (See Scale insects.) 
subterranean, soil treatment for, 
Wash.Col., 654. 

sucking, control, N.Y. State, 262, 

(See also Entomology.) 


Insulin hypoglycemia, effect of dlhydroxy- 
acetone, 109. 

Intelligence, inheritance of, 29. 
International — 

Congress — 

for study of bird protection, pro- 
ceedings, 456. 

of Agriculture, announcement, 300. 
of P>eeke(’pois, proceedings, GC2. 
of Genetics, announcement, 100. 
of Soil Science, notes, 400. 
Country Life Commission, report, 889. 
Institute of Agriculture, rural improve- 
ment activities, 889. 

Society of Soil Science, meeting of sec- 
ond commiBbion, 17. 
yearbook of agricultural legislation, 
485. 

Intersexuality and gynandromorphism In 
animal®, 224. 

Intestinal chemistry, 192. 

Inulin in Jerusalem aitichoke, formation 
and distribution, 515. 

Iodine — 

in foods and body fluids, determina- 
tion, 012. 

uses on poultry farms, 679. 

Iowa College, notes, 699. 

Iowa Station, notes, 699. 

Iowa Station, report, 899. 

Iron- 

absorption by soils, 417. 
and isolated nutrition, 515. 
cast, relation to automotive industry, 
882. 

compounds, effect on soy beans, 723. 
consumption of children, Ohio, 493. 
determination in small quantities, 805. 
relation to nutritional anemia, 494. 
Irrigation— 

by overhead sprinkling, 779. 
developing new land under, Wash.Col , 
470. 

in central Nebraska, studies, 20. 
probb‘ras in Gallatin Valley, Mont., 778. 
studios, Arlz., 779; Utah, 570; Wash. 
Col., 676. 

\vith treated sewage, 779. 

Jsaria harberi, notes, 657. 

Isophrictis — 

rudbecHella n sp , description, 257. 
similiella denotata n.sp., description, 
257. 

Ttoplcctis conquisitor, notes, Ta., 656. 
Ixodes holocyelus — 

cause of paralysis in man and animals, 
476. 

cause of paralysis in pigs, 678. 

Jack fruit, tests, 532. 

Jams, flavors in, effect of fruit acids, 689. 
Japanese beetle — 
control, 269. 

In soil of potted plants, destruction, 
269. 

parasites, summary, U.8.D.A., 860. 
quarantine, papers on, 258. 
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JeUles— 

flavors In, effect of fruit acids, 589. 
rOle of pectin in, Del., 392. 

Jellying, factors affecting, Fla., 894. 
Johnson grass, studies, Tex., 635. 

Joints — 

lap soldered, strength, 479. 
threaded pipe, strength tests, 479. 
Journalism, agricultural, textbook, 390. 
Jowar, natural cross-fertilliation in, 631. 
Jute, history and commercial status, 297. 
Kale — 

proteins of, 709. 
variety testa, Can., 432. 

Kali mat — 

chemotherapeutic teats, 543. 
seed treatment data, 649. 

Kansas College, notes, 96, 497, 900. 

Kansas Station, notoa, 96, 497, 900. 

Kansas Station, report, 899. 

Kaolin, effects of electrolytes. 717. 
Karyokinesis, neurogenic theory, 221. 

Kauri wood, value for paper pulp, 647. 
Kentucky Station, notes, 498 
Kentucky Station, report, 195, 698. 
Kentucky University, not*\s, 498. 

Khaki weed destruction, 40. 

Kidney stones, cystine from, 109. 

Kidneys — 

effect of excess food elements In diet, 
591. 

effect on hemoglobin production, 496. 
Kitchen arrangement in farmhouse, 697, 
Kitchens, convenient, plans, D.S.D.A., 298. 
Kohl-rabl, proteins of, 709. 

Kudzu, notes, ConnSlorrs, 821. 

Kudiiu varieties, behavior, Guam, 228, 
Kuehneola Qotsypii, notes, 851, 

Kumquats, Jelly from, Fla., 894. 
Lachnogterm portoriceiisUf , control, 652. 
Lachnvs spp., life history studies, 858, 
Lactic acid — 

bacteria, physiology, 73. 
detection and determination, 605. 
l/aotobacillus acidophilus milk, preparation, 
111., 274. 

Lactose solubility and crystal formation, 
612. 

Ladybeetle, Chinese, notes, Fla., 865. 
Ladybird Inetles, notes, Guam, 251. 
Lagenaria vulgaris, culture In New Zea- 
land, 384. 

Lambs — 

docking methods, Arlz., 763. 
docking, searing iron v. knife for, S.C., 
661. 

feeding, 111., 367, 

feeding experiments, Idaho, 368 ; Kans., 
368; Nebr., 662. 
goiter control in, Mont., 173. 
growth rate, effect of age of ewe, 729. 
lameness in, 175. 
range, Improvement, Nev., 263. 
sheared and unsheared, gains in, Ky., 
104. 

spring, fattening, Ky., 168. 


Lambs — Continued. 

twin, compared with singles, 71. 

{Bee also Sheep.) 
lameness In lambs, 176. 

I*aud — 

area for feed production of horses, 
Ohio, 681. 

credit, (Bee Agricultural credit) 
grant colleges. {Bee Agricultural col- 
leges ) 

management In Russia, 888. 
new, development under irrigation, 479. 
plaster. (Bee Gypsum.) 
settlement in England and Wales, 680. 
{Bee also Agricultural coloniza- 
tion.) 

trend toward more effective use, 
TTS.D.A., 685. 

values, 1915 to 1925, index numbers, 
Ohio, 581. 

Lands contalulng sodium salts, reclama- 
tion, 118. 

Laphygma fiugiperda. (Bee Armyworm, 
fall.) 

Larkspur as poisonous plant, Wyo., 672. 
Lasioeanipldae, data, 358. 

Laspeyresia molesta. (Bee Peach moth, 
oriental.) 

Laspeyresia nigricana. (Bee Pea moth.) 
Lathromeris johnstoni n.sp., description, 
862. 

hatrodectes mactans, notes, 251. 

Laundry, wet wash, smoke damage, 898. 
I^aundry, wet wash, winter damage, 596. 
Lavender scab, notes, 748. 

Lead — 

ai'senate In sulfur-lime dry mix spray, 
decomposition, 854, 
determination In its alloy, 804. 

Leaf- 

case bearer, control, Fla., 862. 
roller, dusky, studies, Pa., 166. 
rollers, studies, Pa., 164. 
shot hole, notes, 747. 
varif'gatlon and bacteria, studies, 620. 
Leafhopper — 

injury to apple leaves, 69. 
six-spotted, transmission of aster yel- 
lows by, 64. 

Leafhoppers — 

American, revision of genus, 69. 
biology, notes, 655. 
transmission of mosaic by, Wls., 756. 
Leather jackets, control, 63. 

Leaves— 

deformed In Japanese morning-glory, 
inheritance. 621. 

developmental movements, torsion in, 
326. 

diurnal sleep of, 826. 
growth rate, photographic method of 
study, 128. 

mesophytlc, wound healing, 27. 

Lehistes retioulatus^ 

gonads, dependence of male chameter- 
istlcs on, 480. 
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Lebi$tei reticulatui — Continued. 

loss of male secondary cbaracterlstica 
In, 180. 

Lecithin In blood, determination, 14. 
Leeches in horses, studies, Fla., B74. 
Legume — 

bacteria viability on stored inoculated 
seed, Can., 613. 
diseases in Manitoba, 641. 
hay V. tankage for wintering brood 
sows, Ark., 369. 

hays for lime needs of dairy cows, III., 
271. 

seeds, sterilizing, Iowa, 822. 

Legumes— 

comparison, 85. 
effect on following crops, 826. 
experiments, 111., 230, 8.36. 
germination studies, Wash. Col., 526. 
inoculation, WIb , 734, 

(Ser also Nodule bacteria.) 
proteins of, 708. 
tests, S.C., 525. 
value, Ark , 333. 

variety tests, 625 ; Ariz., 731 ; Fla., 
821 

(Kcr aUo Creen manure and Alfalfa, 
Clover, etc ) 

Leguminosae, hard seeds in, 826. 

Leis sp., notes, Fla., 865. 

Lemon — 

alternarla rot, Calif., 249. 
juice, antiscorbutic fraction, 311, 
leaf spot, notes, 748. 
rind, vitamin C In, 696, 

Lemons — 

effect of oil film sprays, 655 
variety and root stock experiments, 45. 
variety In Forto Rico, 532. 

Lentinus lepidcus resistance to sodium 
fluoride and zinc chloride, 853. 

LenzUes — 

sepiaria, toxicity of pine oil to, 655. 
spp resistance to sodium fluoride and 
zinc chloride, 853. 

Lepidodirma albohirtumy notes, 358. 
Lepidoptera — 

from eastern Texas, 257. 
genitalia, preparation and study, 758. 
life history and habits, 268- 
Lepidosaphes — 

haokii, {See Purple scale.) 
deetefanii, new enemy of olive, 665. 
Reporldes, existence nf, 380. 

Leptmotana decemlineata. (See Potato 
beetle, Colorado.) 

l^epiocorisa varicomis, notes, Guam, 251. 
Leptodictya tahida, notes, 166. 

Respodeza, culture methods, Miss., 731. 
Rethal factors — 

behavior and Inheritance, 329. 
sex -linked balanced, in Drosophila, 621. 
Lettuce- 

bacterial slime, notes, 245; Aria., 745. 
diseases, control, Pa., 60, 145. 

69630—27 6 


Lettuce — Continued. 

effect of superphospate, Arlz., 739. 
effect of various lengths of day, 640 
fertilizer experiments, Colo., 881. 
greenhouse, fertilizer experiments, 111., 
641. 

mildew Immunity, inheritance, 246. 
ring spot, notes, 747. 
rust, notes, 748, 
time of planting, Mont., 138. 
tipburn, notes, 440. 
tipburn, studies, Colo., 49. 
Lcunasalpoter, fertilizing value, Fla., 811. 
Levtiana iridesaens on coconut, control, 660. 
Lice, American, revision of genus, 69. 

Life history data, importance of, 250. 
Light— 

and growth, studies, 325. 
artlflcial, effect on egg production, 181 ; 
S Dak , 567 

artlflcial, for pullets, Del., 372, 
effect on etiolated plants, 424. 
effect on growth of excised root tips, 
125. 

effect on plants, 217, 813. 
of different wave-lengths, effect on rate 
of reproduction of Volvox, 617. 
period, dally length, effect on plants, 
640. 

relation to soil moisture phenomena, 
415. 

requirements of coniferous seedlings, 
627. 

(See also Sunlight.) 

Lightning — 

growth changes in sycamore due to, 
518. 

protection of buildings from, U.S.D.A., 
482. 

Lilac Phytophthora disease, description, 
456. 

Lille.s, Regal, propagation and culture, 
U.S.D.A., 743. 

Lily, orange day, capsules, seeds, and seed- 
lings, 443. 

Lima bean pod borer, characteristic injury 
by, 268. 

Lima beans. (See Beans, Lima.) 

Lime — 

analyses In Maryland, 423. 
arsenate. (See Calcium arsenate.) 
effect on biochemical activity of acid 
soils, Conn.Storrs, 624. 
effect on crop yield, 62,3. 
effect on nitrification, 509. 
effect on potash content of soli, 622. 
fertilizing value, N.Y.Cornen, 335. 
forms of, effect on soil bacteria, 215. 
forms of, effect on sulfate formation, 
216. 

forma, resistance to decomposition by 
acid solutions, 322. 
in agriculture, treatise, 624. 
nitrogen. (See Calcium cyanamtde.) 
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Lime — Continued. 

on soil treated with manure, fate and 
effects, 322. 

products, inspection and analyses, 
Mass., 626. 

requirement of soils. (JSec Soils.) 
status of soils, effect of phosphatlc 

slag, 121. 

use, W.Va, 23. 

(See also Calcium and Liming.) 

Lime (Fruit) — 

blossom blight, studies, 455. 
dle-back, description, 455. 
wlthertip, studies, 455. 

Limestone — 

analyses in Maryland, 423. 

effect on sulfate losses from soils, 214. 

feeding value, Wis., 765. 

Lime>siilfur and calcium arsenate spray, 
107. 

Liming effect on peat soil, 824. 

{See aUo Lime and special crop$ ) 
Limothrips cerealium, notes, 659. 

Linden seedling structure, 638. 

Lindorus lopanthae, notes, Guam, 251. 
Linkage — 

and synthetic lethality In barley, 630. 
group, third, in Oenothera, 130. 
in rats and mice, sex difference in, 130. 
of pubescent node and beard factors in 
wheat, 130. 

values, calculating, 621. 

Linseed meal, feeding value, Ohio, 261 ; 
WlB., 762. 

Linseed meal prices and index, Ohio, 285. 
lAnum usitatissimum, bast fibers of, 697. 
Lions, mounlain, In Arizona, habits, 656. 
Listronotus rudipevnia, notes, Iowa, 856. 
Litter for poultry houses, Ohio, 271. | 

Liver — 

fluke, Intermediate host, 175 
of cats and dogs damaged by carbon 
tetrachloride, factors affecting, 672. 
rot of sheep, notes, 659. 

Livestock — 

and products, marketing, Kans., 886. 
auction sales organizations, Ky., 788. 
breeding and improvement, 760. 
diseases, Fla., 878. 

(iSfee al.s ‘0 Animal diseases.) 
feeding, treatise, 69. 

Improvement, manual, 728. 
marketed in Canada, origin and qual- 
ity, 761. 

poisoning by plants in Great Britain 
and Ireland, 572. 

(See also Plants, poisonous, and 
apeciflo plants ) 

pure breeds, Mendellan analysis, 817. 
shipping, feeding, and handling, 761. 
statistics. (See Agricultural statis- 
tics.) 

twin and multiple births In, 761, 

(See also Animals, Mammals, Cattle, 
Sheep, etc.) 


Living, standard of, (See Standard.) 
Locust- 

black, plantations, cuttings In, Pa., 
142. 

fungus, effects on host, 459. 

Locusts- - 

contiol witli contact insecticide, 867. 
migraloiy, control, 256. 
migratory, effect of temperature, 360. 
migratory, in the Sudau, 459. 
migratory, organization for combating, 
status, 69. 

Loganberries, crown gall affecting, 653. 
Loganberry mosaic distase, 249. 
liOranthnceae of India and host plants, 752. 
Lorn flavioolUs, irritation due to secretion 
from, 757. 

Loj'ostege stivi kalis (See Beet webworm ) 
Lubrication — 

data from cooperative fuel research, 
578. 

fluid him and surface action, 677. 
industrial, lole of oiliness in, 577. 
little undei stood factors in, 578. 
rOle of graphite in, 577. 
theory, 677. 

viscosity of oil, and power, 678. 
Lucern. (See Alfalfa ) 

Ludlin stficato^ parasite of, 862. 

Lugol’s solution for foot-and-mouth dis<'ase, 
378. 

Lumber, air seasonliig in Douglas fir region, 
647. 

(See also Timber and Wood.) 

Lyctocotis campeatris, notes, Va., 556. 
Lyyus pratensis. (See Tarnished plant 
bug.) 

Lymnaea pervia as intermediate host of 
liver fluke, 3 76. 

Lyonetia ckrcl'clla, biology and control, 
758. 

Machinery. {See Agricultural machinery.) 
Machines, calculating, use In finding corre- 
lation coefliclents, 330. 

Maorantfura Icconteij cross-polilnatlon by 
rubythroat, 754. 

Maorodactylus suf^spinosus (See Rose 
chafer. ) 

Macrophoma theioolu, notes, 851. 
Macrosiphum — 

cornelH, parasites of, feeding habits, 
862. 

yei, notes, 68. 

solanifoUi, notes, N.Y.State, 263. 
Maggots, Corrosive sublimate treatment for, 
N.Y.State, 846. 

Magnesium — 

chloride for neutralization of water 
distilled in metallic vessels, 323. 
determination In bone, 14. 
fixation from burnt limes, limestone, 
and dolomite incorporations in soil, 
214 . 

losses from limed soils, 721. 
losses from soil, factors affecting, 218. 
oxide dust injury to crops, 27. 
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sulfate action on Portland cement, 281. 
sulfate administration with carbon 
tetrachloride, effects, 572. 

Mahogany — 

Insects affecting, 459. 
trees, distribution and culture, 46, 
Maine Station — 

bulletins, Index, Me , 299. 
notes, 299. 

Maize. {See Corn.) 

Malacosoina, {See Tent caterpillar.) 

Malaria prevention and the engineer, trea- 
tise, 58. 

(See also Mosquitoes and Anopheles.) 
Malnutrition. (See Nutrition and Under- 
nutrition.) 

Malpighatnoeha mellificae n.sp., notes, 856. 
Malt and malt extract, vltAmins B and C 
in, 894. 

Mammals — 

domestic, natural history, treatise, 662 
domestic, spermatogenesis, 475. 
meiotlc phase in, 127. 
microscopic examination of organs, 
675. 

{Sre also Animals and specific kinds.) 
Man and plants, treatise, 123. 

Manchuria Bot.anicsil Garden and Museum, 
notes, 600 
Manganese — 

biological function In animal metabo- 
lism, 793. 

in Kentucky bluograsB, 804. 

Mangel roots, proteins of, 708. 

Mangels — 

crown gall affecting, 653, 
manuring experiments, 231 
varieties, classiflcalion, Can., 432. 
variety Cun,, 432 : Minn , 52 1 
Manginia ampcHna, notes, 850, 

Mango anthracnose, notes, 843. 

Mangoes, tests. 532 
Mama maura, notes, 659 
Manila hemp (See Abaca.) 

Manson’s eye worm of poultry, notes, 900 ; 

Fla., 874. 

Manure — 

composts, biological activities In, 514. 
docomp(^sition, effect of hydrogen perox- 
ide, 719. 

decomposition in soil and utilization by 
plants. 320. 

decomposition under tropical conditions, 
420 

fertilizing value, N.Y.Cornell, 836. 
nitrogen, utilization in soils, 422. 
organic, mechanical conservation, 81. 

V. cover crops for vegetables, III., 284. 
value, Tenn., 422. 

Maples, Manitoba, Coryneum twig blight, 
355. 

Mares, sterility in, Ky., 172. 

Margarine — 

butter fat In, determination, 616. 
sorting, rapid method for, 616. 
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Marine borers on Atlantic coast of Canada, 
657. 

Market gardens. {Sec Truck crops.) 

Market reports, U.S.D.A., 185, 289, 387, 789, 

888 . 

Marketing — 

agricultural products, treatise, 489. 
cooperative, and price control, Ky., 789. 
cooperative, asbociation, business set-up, 
U.S D.A., 485. 

cooperative, associations, membership 
relations, U.S.D.A., 687. 
cooperative, in United States, social 
aspects, 889. 

cooperative, possibilities and limita- 
tions, Mo., 388. 

of agricultural products, effect on In- 
creasing costs, 685. 
principles, readings in, 187. 

{See also special products.) 

Marsh lands of Porto Kico, 512. 

Miirshall, C. E , editorial notes. 601 
Marssonina juglandti^, notes, 748. 

Marssonina panattonianaj, notes, 747, 748. 
Maryland — 

State Beekeepers’ Association, report, 
64 

Station, report, 195. 
j|/a«tccrrtf ahdominaliSy notes, 3G1. 
Massachusetts (^ollege, notes, 700, 900. 

[ Massachusetts Station, notes, 196. 

! Mastitis- 

due to Pseudomonas aei'uginosa, 477. 
in c. attic, use of vaccines in treatment, 
777. 

Mastoteimes darichiiensis, notes, 358. 
Mathematics and ngronomy, 332. 

May beetle, periodicity, 856, 

Mapeiiola dest) actor. {Sie Ilession fly.) 
McNarj -Haugen plan applied to wheat, 787. 
Meadow plant bug, life history notes, Ky„ 
67. 

Mealybugs — 

control, 360, 460. 
in Guam, Guam, 251, 

Meat — 

availability of iron in, 404. 
consumption, liberal quantity, effect on 
rats, 500. 

cured, cheese skipper In, U.S.D A., 859. 
curing, bacteriology of, Iowa, 893. 
curing, use of sodium nitrite in, 188. 
dietary value, Iowa, 893. 
feeding, effect on nursing rats and lit- 
ter growth, 590. 

in mixed diet, effect on reproduction 
and lactation, 492. 

meal v, meat scraps for egg production, 
Ohio, 299. 

products, nutritive value, 200. 
quality and palatability, relation to 
cooking, 791. 

refrigeration, studies, 466, 892. 
residue, vitamin B In, 491. 
retail marketing, consumer habits and 
preferences, U.S.D A., 388. 
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Meat — Continued. 

retail marketing, margins, expenses, 
and profits, U.S.D.A., 288. 
retail marketing, methods and prac- 
tices, U.S.D.A., 288. 
roasting, shrinkage and speed in, 85. 
ifSee also Beef, Pork, etc.) 

Media, (Ji^ee Culture media.) 

MenasifB ffrandalie, notes, 361. 

Meiosis — 

in anthers of Oenothera muHoata, 428. 
in mammals, studies, 127. 

Mclamp^ora liniperda, control, Minn., 246. 
M elanogasier ampelopftiJa. {See Pomace 

fly.) 

Melon aphid — 

notes, U S.D A., 449. 
primary food plant, 60. 

Melons, crown gall affecting, 668. 

Meningitis — 

duo to Bacillus enteritidis^ 677, 877. 
epizootic cerebrospinal, of horses, 878, 
Menus and recipes for every day In the 
year, 792. 

Mercuriaha annua, dimorphism In, 617. 
Mercuric chloride. (8ce Corrosive subli- 
mate ) 

Mercurochrome, action on horses, 678. 
Metodon cquestrie. (See Narcissus bulb 
fl.v.) 

Mesquite — 

gum, composition, 409. 
tree disease, notes, Arlz., 748. 
Metabolism — 

and specific dynamic action of foods 
in children, 792. 

basal, effect of excess vitamins, 692. 
basal, effect of Increased diet, 692. 
basal, in New Orleans, 601. 
basal. In prolonged fasting In man, 90. 
In plants, intermediate products, 616. 
of animals, biological function of met- 
als In, 793. 

of undernourished children, 896. 
of women, 193. 

Metaleurodious minimus, notes, 662. 
Meteorological — 

conditions, effect on fertility In sheep, 
608. 

observations, Guam, 207, 299 ; Ky., 
114, 196; Mass., 16, 414, 616; Me., 
207 ; Minn., 607 ; Mont, 114 ; 
TT.S.D.A., 16, 114, 313. 414. 713; 
Wyo., 507. 

observations at Geneva, N.Y.State, 207. 
observations for Oceania, U.S.D.A., 807. 
observations for State College, Pa.. 114. 
observations In Assam, 16. 

Meteorology — 

and agriculture, papers on, 113. 
and climatology of Pinheiro, 207. 
papers on, U.S.D.A., 16, 818. 718. 

(See also Climate. Kalnfall. Tempera- 
ture, Weather, etc.) 

Methyl alcohol, effect on barley growth. 126. 


^-Methyllndollnane. antineurltic properties, 
92. 

Mic e - 

albino, oestrous cycle, 663. 
chromosomes of, 727. 
control In orchards, Mo., 365. 
effects of wheat treated with copper 
carbonate, 457. 
hereditary doubling in, 222. 
mutations In, symbols for, 728. 
spermatogenesis, 476, 
structural defect of retina, 120, 
types and development of hair In, 68. 
white, oogenesis In, 127. 

Michigan — 

College, notes, 166, 309, 600, 708. 
Station, notes, 196, 600, 798. 

Station, quarterly bulletin, 398. 809, 
Microblc dissociation, 775, 

Microbiology, laboratory manual, 187, 
Microcbemlstry, textbook, 201. 
Microorganisms — 

causing cellulose decomposition, 211. 
effect on absorption of nutritive ele- 
ments from soil, 20. 
effect on pU In soil, 419. 
formation of plant growth-promoting 
substances by, 220. 

growth In planted and unplanted soil, 
N.Y.Cornell, 318. 

In milk and synthetic butter, proteo- 
lytic action, 610. 

In soil, effect of sulfur, 122. 
in souring hams, 189. 
infcreaslng virulence, 676. 
Microphihalma spp. and related forms, 661, 
Microscopy of cheese, 275. 

Microap h acra — 

Qrossulariae, notes, 748. 
spp., studies, 843. 

Mlcrosporogenesls In Cucurhita maxima, 27. 
Mildew in cotton goods, 93. 

Mildews, powdery, of Croatia. 654. 

(See also host plants.) 

Milk— 

acidophilus, preparation, III., 802. 
antirachitic property, Increasing, 771. 
bacteria In, counting methods. 111., 274. 
bacteria In, proteolytic action, 610. 
bacterial contamination, character and 
source, 878. 

bacteriological tests, Vt., 670. 
business, management. 678. 
chemical tests, 274. 
clarifiers and filters, S.Dak., 678. 
clean, production, popular account. 274. 
composition, 610. 
composition and energy, 111., 892. 
condensed, freight rates, Ohio, 286. 
condenstKl, organisms causing thicken- 
ing, 76. 

condensed, standardizing mixes for, 878. 
condensed, treatise, 75. 
constitutents. rates of secretion* 478. 
cost of production, III., 284. 
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MlIlc<-~€ontinued. 

dry, fat In, anaccptlblllty to oxidation. 
Oil. 

effect of beat, 291. 
effect on hemoglobin production, 495, 
energy value, related to composition, 
111., 490. 

evaporated, vitamin B In, 190, 
fat and cod-liver oil, comparative 
amounts of vitamins, 490. 
fat in, Babcock test for, Okla., 171. 
fat in margarines, determination, 615. 
fat, loss from incomplete churning, 111., 
273. 

fat percentage, effect of fat In ration, 
672. 

fat percentage, effect of temperature, 
170. 

fat percentage, methods of determin- 
ing, N.Y.State, 773. 
fat production, inheritance of, studies, 
272. 

fat, rate of secretion, 473. 
fat secretion, physiology of, 772. 
forms, for growing chickens, compari- 
son, 470. 

fresh and preserved, calcium and phos- 
phorus from, utilization, Kans., 896. 
handling and manufacture of dairy 
products, treatise, 73, 
beat sterility, relation to bacteria, Wis., 
773. 

human, nntlrachltlc properties, 91. 
human, antirachitic properties, effect of 
Irradiation of mother, 205, 593. 
human, production and handling, 292. 
irradiated, effect on blood, 593. 
malted, fat determination in, 412. 
muket, improvement, Mich., 376. 
pasteurization, inefficient, causes, 111., 
272. 

pasteurization, studies, 473. 
pasteurization with agitator flash pas- 
teurizers, 474. 
peptic digestion, 292. 
powder, keeping quality, 474. 
powder, keeping quality, effect of 
clarifl cation, 011. 
powder, treatise, 75. 
production and butterfat percentage 
from related animals, 170. 
production, effect of gluten feed, 472. 
production, effect of surplus feed, 770. 
production, effect of tethering, 471. 
production, high-grade, essentials, Vt., 
570. 

production, indexes for persistency, 
170. 

production, Inheritance of, studies, 272. 
production, nutrients required In India, 
672. 

production, swedes v. silage for, 671, 
ropy, organisms (uinslng, 73. 
secretion, effect of edestln. 111., 376. 
secretion, experimental disturbances In, 
272. 


Milk — Continued, 

secretion, physiological factors, 478. 
separated, cell contents of different 
portions, N.Y.State, 274. 
sickness and acidosis, 572. 
skimmed, (^ee Skim milk.) 
sweetened condensed, rancidity In, 611. 
sweetened condensed, tallowlness In, 
612. 

titratable acidity and pH of, effect of 
heating, 611. 

total solids In, effect of temperature, 
111., 375. 

value for chicks, Iowa, 869. 
vitamin A destruction in by ultra- 
violet light, 88. 

vitamin B potency, effect of vitamin 
in ration, Pa , 169, 

yield and quality, eff^'ct of stage of 
lactation and breed, 872. 

Milking- 

machines, care of. Conn Stores, 870. 

I utensils, sterilizer for, 873. 

Milkweed — 

economic posslhilltirs, Iowa, 832. 
flj^gellate infection f)f, 260. 

Milkweeds In Miiryland, flagellate infec- 
tion, 54. 

Millepedes, control, Pa., 154. 

Millet, variety tests, Oa.Coastal Plain, 523. 
Milo kernel smut, control, Kans., 842 
Milo, smut lesl.staiice in, 246. 

Mimorif^ta pavidissimalU, studies, 58. 
Mineral — 

deficiency In cattle. Minn , 366. 
metabollBm of dairy cows, 73 ; Kans., 
870. 

metabolism of horse.s fed bran exclu- 
sively, 72. 

metabolism of In eta ting animals, effect 
of ultra-iiolet light, 73 
mixtures for pigs, Ky . 161, 
raw mate! fills for fertilizers, world 
conditions, treatise, 720 
requirements of range cattle, 263. 
BUpplementH, effect on rats, Iowa, 863. 
supplements for dairy cattle, 872 ; 
Wls., 771. 

supplements for pigs, 866 ; Iowa, 266. 
267. 

Minnesota — 

Crook^ton Substation, report, 598. 
Morris Substation, report, 598. 
University, notes, 190, 798. 

Mirin dolabratus, (See Meadow plant-bug.) 
Miroairoma juglawlU, notes, 647. 

Mississippi Station — 
notes, 900. 

Raymond Branch, report, 797. 

South Branch, report, 797. 

Missouri University, notes, 96, 196, 600. 
Mites— 

infestation of flaxseed by, 662. 
on cultivated mushrooms, control. Pa., 
164. 

Mitogenetic rays, 617. 
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Mode repanda, notes, 552. 

Moist closet, constant temperature, design, 
U.S.D.A., 882. 

Molstuie equivalent of soils, 208, 510. 
Molasses, availability of iron in, 494. 

Mole cricket, Porto Rican, control on golf 
courses, 959. 

Moneilema crassa, studies, 58. 

Monilia sitophila, bakery infection with, 
391. 

Monkeys, menstrual cycle in, 819, 
Monochaetia cryptomeriae n.sp., descrip- 
tion, 748. 

Monocotyledons, morphological study, 812, 
Monomolybclophosphotungstic acid, rapid 
preparation, 12. 

Monophlebinae. classification, 858. 

Montana — 

College, notes, 196, 700, 900. 

Station, notes, 700, 900. 

Station, report, 195- 

Moor Culture Association, Swedish, work 
of, 824, 

Moriilng-gl()r.\ — 

Japanese, deformed leaves in, inherit- 
ance, 621. 

wild, control, Utah, 525 ; Wash.Col., 
625. 

Morphogenesis — 
in animals, 831. 

materials for physiology of, 662. 

Mortar strength, effect of grading sand, 
U.S.D.A., 177. 

Mosaic — 

and related diseases, 648. 
cioss-lnoculatlon studios, 48. 
disease viruses, studies, Iowa, 840. 
diseases, studies, 349, 

(8ce also specijlc host plants,) 
Mosquito larvae, effects of changes of pH 
Taluo, 461. 

Mosquitoes — 

nnopheltne. of Japan, revision, 557. 
control work tn New Jersey, N.J., 62. 
of British Columbia, control, 557. 
powdered larvlcldes for, 258. 

(tSee algo Anoph^dos and Malaria.) 
Mosses, genetic studies, 127. 

Moths injurious to fruit, 859. 

Motion pictures — 

of Department of Agriculture, list of 
films, U.S.D.A., 791. 
use in extension work, U.S.D.A., 791. 
Motor — 

fuels, detonation speclflcattons for, 781. 
fuels, flames of, ultra-violet spectro- 
scopy, 681. 

fuels, petroleum, detonation character- 
istics, 780. 

truck impact tests, TJ.S.D.A., 681. 
vehicle revenues, collection and dispo- 
sition, U.S.D.A., 681. 

Mountain lions in Arizona, habits, 056. 
Muck land, varieties of general crops for, 
Mich.. 823. 

Mulberry bacterial blight in Britain, 654. 


Mules, production, treatise, 767. 

Mung bean disease in Philippines, studies, 
351. 

Mung beans, varieties as cover crop, Guam, 
228. 

Muriate of potash. (See Potassium chlo- 
ride.) 

Musca domestica, (Bee House files.) 

Muscle, striated and smooth, effect on hemo- 
globin production, 494. 

Mushroom spt^cies, mica ink-cap, notes, 
N.Y.State, 140. 

Mushrooms — 

cultivated, control of pesls, Fa., 164. 
fungus parasite of, Pa., 144. 
in England, diseases of, 847. 

Muskmelon — 

diseases, notes, Del , 348 
mildew, control, Guam, 245. 
Muskmelons — 

culture in California, Calif., 236, 
disease resistant varieties, 549. 
fertilizer experiments, 111., 343. 
harvesting and marketing, Colo., 683. 
Mutations — 

in llabrobracon, origin, 223. 
in mice, symbols for, 728. 

In sweet potatoes, 828. 

Mutton press juices, freezing, 892, 

My coderm a — 

thbni and Bacterium cased e, biology, 
478. 

vini, notes, 206. 

Mycoyone pemiciosa — 
notes, I'a., 144. 
on mushrooms, 847. 

Mycorrhlza — 

plants, nutrition, 726 
tree, studies, 753. 

Myxogporittm corticola on apple and pear, 
353. 

Myzaphis abictlna, notes, 659. 

J MyzocalUs — 

kahawaluakolani, notes, 256. 
taiivanm n sp., description, 555. 

Myzug — 

ceragi. (Bee Cherry aphid, hlack.) 
chelidonii, notes, 58. 
bought onensis. {Bee Gooseberry witch- 
broom aphid.) 

pcrsicae. (Bee Peach aphid, green.) 
Naphthalene fumigation of greenhouses, 
256. 

Narcissus — 

bulb fly, notes, Mich., 361. 
bulbs, disease of, 852. 
bulbs, Tylenchui dipgaoi on, 466. 
National — 

Agricultural College Student Council, 
organization, 198. 

Formulary, 276. 

Livestock and Meat Board, report, 466. 
Nebraska University, notes, 197. 

Neetria — 

galUgena, notes, 747, 
rubij, notes, 864. 
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Negro extension work, 1914-1924, tr.S.D.A., 

86 . 

Nematoda families and genera, synopsis, 
764. 

Nematode — 

larvae behavior in host, Kans , 875. 
stem and bulb, present status in Amer- 
ica, 64. 

Nematodes— 

control, Fla , 152. 

In eyes of horses, 678. 
of birds, 56. 

Nematus ribcHi — 

gynandromorph of, 662 
notes, 059, 
l^ephelodes — 

emmedouia, notes, 758. 
minians, {See Cutworm, bronzed.) 
Nephelometer, errors in use, 504. 
Neutralizers and starters, Ark., 376. 

Nevada Station, notes. 000. 

Nevada Station, report, 299 

New ll.impshir«' Station, note.s, 198. 

New Momco College, notes, 197 -^98, 

Now Me\i<o Station, notes, 197, 498. 

New York St.'te - 

College of Agriculture, research acti- 
vities, 698 

College of Home Ectmomlcs, report, 

688 . 

Station, notes, 97. 197, 498. 

Station, report, 299. 

Nick»'l in Kentucky bluegrass. 804 
Mcotiana — 

(Icformis n sp , notes, 429. 
ruatica, nicotine content, factors affect- 
ing. rn., 134. 

fabacum, inheritance in. 631. 

Nlcotiann — 

Interspecific hybridization in, 632. 
pseudo-fertility In. 31. 

Nlcotianas in Argentina, 37 
Nicotinic add in yeast, 9 
Nightshade family as host for Simchytrium 
endohioticum^ 661. 

Nile flood and world weather, 807 
Nitrate — 

absorption by oats and cotton, 213. 
industry, Chilean, 120. 
losses from limed soils, 721. 
nitrogeti determination, modified meth- 
od, 806. 

of ammonia. (See Ammonium ni- 
trate ) 

of soda. (See Sodium nitrate.) 
reducing properties of plants, 220. 
Nitrates — 

Chilean, production, 626. 
distribution In Swedish soils, 120. 
excessive production, control, Colo., 
810. 

formation In volcanic soils, 120. 
in rain from protected and exposed 
gage, 212. 

in soil, relation to sweet clover, 210. 
losses from soil, factors affecting, 214 


Nitrates — Continued. 

production, 319, 621. 
production, effect of sweet clover 
handling, 111, 622. 
reduction in protein synthesis, 26. 

Nitrifleation — 

effect of sunlight, 21. 
effect of tempeiature and moisture, 
720. 

Nitrogen — 

and cultivated plants, 119. 
compounds in rain and snow, 120 ; 
C.SDA,, 321. 

determination in blood, mlcrocolori- 
metric, 504. 

determination, modified method, 806. 
distribution in caiilifiow<T, 9. 
dlstiibution In flax, 097. 
endogi'Dous, of molting bens, 166. 
fixation and distribution in soils, 
Wash. Col., 608. 

fixation as ahimlmim nitride, 623. 
fivation by nodule bacteria, tests, 636. 
11 vat ion, electric aic piocess, plenom- 
eiia in, 623. 

fixation, newer developments. 623. 
fixation studies nt Pusa, 509. 
giowtb 1 espouse to, 26 
in developing flower and fruit of apple, 
N.y Cornell, 344. 

in grain, factors affecting, Wash Cob, 
609. 

in leaves of crops, daily variation, 
Kans., 813. 

in mixtures of white flour and animal 
foods, biological value, 188. 
in soil, effect on wheat, Idaho, 339. 
lime. (See Calcium cyanamide.) 
loss from manure, effect of sulfur, 609. 
metal'olism, (ffect of fresh and heated 
milk, 292. 

nonprotein, in blood, 193. 
requirements of orchard trees, Ohio, 
196. 

transformations in cellulose decomposi- 
tion, 421. 

urinary, ns Indication of protein In- 
take, 692. 

Nodule — 

bnetena In soil, effect of supplementing 
with artificial cultures, 21. 
bacteria, longevity, 35. 
bacteria, nitrogen fixation by, tests, 
635. 

bacteria of Legumlnosae, Wls., 626. 
bacteria, viability outside of the plant, 

* 123. 

formation, lack of in subfamily of 
Legumlnosae, 124. 

(See also Legumes, Inoculation.) 

North Dakota — 

biological survey, tJ.S.D.A., 656. 

Station, notes, 498. 

Northeastern Forest Experiment Station, 
notes, 97. 

Notolophus posticus, life history notes, 61. 

Nubbin, chromosomal constitution, 727, 
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Nunery — 

inspection to eliminate rarlcty mix- 
tures, 844. 

stock identification, 887. 

Nut trees in Illinois, Insects affecting, 666, 
Nutrient media. (See Culture media.) 
Nutrition — 

and health, 688, 

animal. (See Animal nutrition.) 
effect on mental growth, 897. 
experiments, synthetic diets for, 693. 
laboratory, report, 791. 
plant. (See Plant nutrition.) 

NyHue sp. injurious in Queensland, 767. 
Nyssua gallinae. (See Chicken mite.) 

Oak mildew In Russia, 551. 

Oaks — 

growth, relation to acorn weight, 444. 
hollowness and stag-headedneas In, 753. 
Insects affecting, 555. 

Oat — 

and pea mixtures, tests, III., 334. 
and pea silage. (See Silage.) 
and vetch mixtures, tests, 111., 334. 
feed, feeding value, Iowa, 266. 
flour, fat content, 312. 
hulls, furfural manufacture from, 313. 
hybrids, rust resistance of, Iowa, 841, 
loose smut, infection and susceptibility, 
448. 

nematodes, notes, 641, 
smut, control, 147, 350 *, Kans., 842. 
smut infection, factors affecting. 651. 
smut, loose, life history and control, 
543. 

smut resistant strains, Kans., 822 
smut, stinking, control In Uruguay, 
543. 

smuts, physiologic races, 650. 
stem rust, physiological specialization, 
Minn., 447. 

straw, effect on soil fertility, 119. 
straw, energy value for sheep. 111., 367. 
yields, Increasing, Mich., 899. 

Oatmeal proteins, dietetic value, 391. 

Oats — 

and flax mixtures, tests, Minn,, 624, 
breeding experiments, Ark,, 332; III., 
333; Wash.Coh, 525. 
carbon dioxide output, effect of anes- 
thetics. 125. 

correlated Inheritance of characters, 
W.Va, 610. 

cost of production. 111., 385. 
cultural and planting tests, Kaos., 822. 
culture experiments, 35. * 

dwarfing in, Minn., 222. 
effect of fallow, Wyo., 825. 
false wild forms In, 429. 
false wild, origin, 27. 
feeding value, 111., 370 ; Iowa, 266. 
fertilizer experiments, Ga.Coastal Plain, 
623; Iowa, 811; Miss., 781; 8.C., 
626; Tenn., 681. 

Fulghum, value, Tenn., 486. 
improvement, Bans., 822. 


Oats — Continued. 

prices and index, Ohio, 286. 
pure lines, effect of climatic condittona, 
730. 

rate of absorption of sodium nitrate, 
213, 

recovery power after Injury, 63. 
seed. Injury from smut disinfection, 
147. 

seeding experiments, 826 ; Tenn., 631 ; 
Wis., 782. 

seeds, frosted, germination, Colo., 820. 
varieties, Ind., 132. 
varieties and strains, registration, 433. 
varieties, yields, 111., 230. 
variety tests, 35, 825; Arlz,, 731 ; Ark., 
332; Fla., 821; Ga.Coastal Plain, 
623; 111., 333; Iowa, 821; Kans., 
822 ; Minn., 624 ; Mont , 133 ; Tenn., 
530; Wnsh.Col., 525; Wyo.. 526. 
wild, control, Mont., 133. 
winter, breeding for the South, 636, 
yields, effect of weather, 207, 418. 
yields on muck lands, Mich., 823. 
yields, trend In, TJ.S D.A., 685. 
Ochromeigcnia ormioides, notes, U.S.D.A., 
860. 

Oedemagcna tarandi, life history, 759. 
Oenothera — 

hybrids, studios, 31. 
old-gold flower color in, Inheritance, 
621. 

pollen mother cells, mclosis In, 521. 
Uenner’s studies on genetics of, 31. 
third linkage group in, 130. 

Oenothera — 

lamarckiana, brittle races of, 621. 
lamarckiann , cbromoaome behavior In, 
727. 

muricata, melosln In anthers, 428. 
nanelta-hrevistyHs, segregation, 830. 
OestrouB cycle — 

and menstrual cycle, differences, 226. 
effect of thyroid feeding, 465. 
in albino mice, 603. 

Office of Experiment Stations, notes. 198, 
799. 

Ohio-— 

State University, notes, 600. 

Station, bimonthly bulletin, 195, 299. 
Oidium laotia gi'owth, effects of salt and 
pH, 850. 

Oil— 

and color chemistry, monograph, 607. 
burners for domestic use. U.S.D.A., 598. 
meal. (See Linseed meal.) 
palm diseases, 641. 
palms, African, germination of seeds, 
45. 

palms, growth and correlation in, 45. 

sprays, notes, 458. 

sprays, tests, 254. 

sprays, use on citrus trees. 264. 

Oils— 

automobile, carbon deposits from, 679. 
chemistry of, new aspects. 801. 
essential, treatise, 201. 
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Oils — Continued. 

liglitwood, oxidation and hydrolysis, 
bOl. 

lubricating, emulsion b, Insecticidal 
value, 00. 

lubricating value, 577. 
of swei^t clover seed, 602. 
textile, for dyeing and fiiilshing of 
cotton, 93. 

(tSee also Fats, Corn oil, Cottonseed 
oil, Olive oil, elr ) 

Okra seed composition, 502. 

OleomnrgtJiltie. Margarine.) 

OUgoHxta xiohldli n.sp., de.scrlptlon, 760. 
Olive-™ 

floral anomalies in, 620. 
oil, Tunisian, composition, 710. 
Olives— 

curing, csiifie of lloatcr.s In, 206. 
effect of pruning, Ariz., 731). 
fumigation with cftlcmm cyanide, 659. 
scale insect affecting, 555 
Olla ahdominalis sohrina, notes, 257. 
Omhocma volrulus dev< lopmeiit in Simul- 
ixm damnoi^um, 62 
Oncopdius fii\rlatU8, notes, 250. 

Onion — 

Botiytis neck rots, notes, 460. 
bulb rot, cause, 450, 
diseases, not('S, 747. 
diseases, resistance to, 450; Wls., 745. 
maggot, control, 63, 
pink root, causal organism, studies, 
240. 

smut, contiul, 451. 847. 
tbriijs cuiitjol in greenhouses, 256. 
white rot in Europe and America, 351. 
Onions — 

Si)anl8h types, notes, Utah, 533. 
wild, eradication, Tenn., 4,39. 
yields, Colo,, 831. 

Ontogeny, physIoh»glcnl, 462. 

Oogenesis In white mice, 127. 

Oosporn — ' 

man n.sp„ description, 849 
scahivs. {Sec Potato scab.) 

Operating statement for business, making, 
analynis, and use, 790. 

Ophideris fullonica, notes, 750 
OphioholuB — 

(‘ariocti in western Canada, 850. 
graminis growth, effect of soil reaction, 
243. 

giaminUf notes, 448; Kans., 841, 
Opuntia Inaects of United States, 68. 
Orange — 

center rot, notes, 748. 

Juice, concentrated, vitamin C In, 296. 
juice, irradiated, antirachitic value, 
91. 

peel, dried, black spot on, 861. 
pulp, dried, digestibility by ruminants, 
Calif., 201. 

trees, cincturing and root pruning 
tests, 645. 


Oranges — 

bud mutation In, 46. 
effect of arsenical sprays, 751. 
SatKuma, propagation, Fla., 832. 
variety and root stock experiments, 45, 
Washington Navel, cool storage, 801. 
Washington Navel, strains, Ariz., 739. 
Orchard — 

cover crops, hardy, 344. 
grass, correlations in, 816. 
management, totu{lie.s, Iowa, 833. 
soils, bacterial activities in, 512. 
Orchards — 

fertilizer experiments, Wash.Col., 533. 
irrigation, U.W.DA., 834. 
judging, score cards for, 790 
planting and thinning distances, Calif., 

r>u. 

rabbit and mouse control in, Mo., 365. 
soil mnnagement studies, Mont., 138; 
Pa., 139. 

{See also Fruits, Apples, Peaches, etc.) 
Oichld— 

pocdllngs, culture, III., 344. 
seedlings from crosses, 111 , 235. 
seeds, symb'otic germination, 24. 
seeds, symbiotic germination, 24. 
Oregon — 

College, notes, 97. % 

Btatlon, notes, 97. 

Organic matter — 

changes in two soil zones, 721. 
in heavy alkaline solK, 718 
in soil, function, 021, 

In soil, oilgin and nature, 620. 
maintenance in soils, Wash Col., 508. 
Onjilus ohacuratvB, notes, 361. 

Orgym antuiaa, notes, 659. 

Oriental — 

moth, ]>apers on. 253. 
peach moth. {See Peach moth.) 
Ornarnenlal plants, slirubs, and trees. {See 
I’laiits, Shrubs, and Trees.) 

Ornithology, advancement in, 56. 

Orohanvhe ImJerac, anatomy and attach- 
ment to boat, 427. 

Oroya fever, etiology, 662. 

Oryzaephilus surinainenBis, {See Grain 
beetle, saw-toothed.) 

Osrinelia frit injury to oats, studies, 63. 
Ova. migration from one horn of uterus to 
other in rats, 68, 

Ovarian hormone administration, subcuta- 
neous V, intraperltoneal, 729. 

Overall shrinkage, 595. 

OvofeiTln, availability of iron in, 494. 
Ovulation — 

in rabbits, 331. 

time of In menstrual cycle of monkey, 
227. 

Ox blood, protein In, nutritive value, 290. 
Ox palates, protein In, nutritive value, 
290. 

Oxen, yoking, new system, 480, 

Oxyurldae behavior In host, Kans., 876, 
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Oysters — 

canned, antirachitic value, Wis., 794. 
nutritional value, 793. 

Ozonlum root rot, studies, IT.S D.A., 145. 
Paddy. (See Rice.) 

Paint and varnish Induatrica, volatile sol- 
vents used in, 507. 

Paints and varnishes, analysis, 313. 

Palm — 

bud rot In south India, operations 
against, 751. 
coconut, (See Coconut.) 
kernel oil and coconut oil mixtures, 
examination, 616. 

Palms — 

of British India and Ceylon, treatise, 
838. 

of Florida, descriptions, Fla., 638. 
oil. (See Oil palms.) 

Paudemls, life history studies, 858. 
Pandemic* Jirnatata, notes, Pa., 164. 
Papayas, vitamins in, 87. 

Paper- - 

making materials, technical research 
in, 193. 

mulch, effect on pineapple culture, 637. 
mulch, efl'c'Cts on Hawaiian soils, 1209. 
pulp, digestibility. 261 ; N.Mex., 159. 
pulp fiom waste Kauri wood, 647. 
Para B-suipestifer group, variation in, 476. 
Paradovoscoviria, new genus, erection, 462. 
Paradichlorobenzone as soil fumigant, Calif., 
255. 

Paraheliotroplsm, physiology, 826. 
I’aralysis — 

In pig.s, 678. 

range, of poultry, Mich., 878 
tick, in Australia, 476. 

Parasite, of sheep muscle, studies, Wyo , 
574. 

Parasites — 

and hosts, cellular interaction, 452. 
and parasitic diseases of goats, 678. 
and predators of sugar cane borers, 
858. 

animal, Idontlflcatlon, 676. 
animal, of man, clinic and therapy, 
775. 

animal, of man, natural history, 775. 
animal, of man, X ray diagnosis, 173. 
animal, precipitin reactions of extracts, 
173. 

chalcid, feeding habits, 862. 
ecology, 67. 

fungus, of plants, 848. 

In poultry, 176. 
intestinal, control, 879. 
intestinal, of poultry, removal, 675, 
metazoan, of poultry In Australia, 778. 
new coccid-lnhablting chalcldold, de- 
scriptions, 362. 
new, from Syrphldaes, 760. 
of Japanese beetle, summary, U.S.D.A., 
860. 

rearing, type of cage for, 864- 
e msltizing powers, 776. 
ultramicroscoplc, studies, 664. 


Parasitism, physiology of, 843. 

Paratettiw iexanus, parthenogenesis In, 81. 
Paratyphoid? and Hymeuoptera, 362. 
Paratyphoid in chicks, Kans., 875. 

Parsnips, proteins of, 709. 

Paspalum dilatatum, spacing experiments, 
Guam, 228. 

PasteureAla — 

avivida, bacterins from, Kans., 876. 
muricida n.sp., notes, 656. 
Pasteurization. (See Milk and Cream.) 
Pasture — 

grasses, studies, Kans., 865. 
plants, characteristics of roots, 824. 
plants of East Africa, 334. 
tests for cattle, Minn., 559, 

Pastures — 

fertilizer experiments, Conn.Storrs, 
821 ; Fla., 821 ; Ind., 132. 
grazing studies, Colo . 820. 
irrigated, studies, Kans., 865. 
permanent, studies, Wash. Col., 824. 
studies, N.Y.Cornell, 334 ; S.C., 525. 
(iS'cc also Grasses and Grasslands > 
Pathology — 

chemical, treatise, 275. 
textbook, 275, 675 

Paving mixtures, bituminous, researches on, 
U.S.D.A., 480 
Pea — 

and oat mixtures, teats, 111., 334. 

apldd in California, 257. 

aphids, parasitic control, Wls., 756. 

blight, notes, Wis , 747. 

mosaic, notes, 349. 

moth, notes, 659. 

pollen, pr(‘ser vation, 230. 

root rot and blight, 351 

root rot, notes, Wis , 747. 

seeds, ashing methods, 13, 

(See also Peas.) 

Peach — 

aphid, green, notes, N Y.State, 253. 
hactorlal leaf spot, studies, Del,, 348. 
bacterial spot, control, 453; 111., 241. 
bacterial spot, notes, 647. 
borer, control, 360. 

bor(*r, control with paradlchlorohenzene, 
460. 

borer, leaser, In South Dakota, S.I>ak., 
659 

borer, western, control, Calif., 255. 
brown-pocket heart rot, studies, 152. 
brown-rot fungus, studies, 463. 
brown-rot mummies, longevity, Md., 
748, 

cottony scale, summary, N.Y. State, 267. 
leaf curl, control, 111., 349. 
leaf curl, notes, Utah, 640. 
moth, oriental — 

In Canada, 468. 
in Ohio, 869. 

life history studies, Pa., 153. 
on apples, Del., 366. 
paper on, 263. 
studies, 359. 
summary, U.S.D.A., 258. 
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Peach — Continued. 

orchards, establlshlns:, Miss., 44. 
shot hole, control, 453. 
trees, summer pruning, 111,, 234. 
trees worked on Marianna plum, re- 
sults, 141. 

yellows, insect carriers, possibility, 
Del., 348. 

Peaches — 

breeding experimenis. 111 , 233, 343. 
Vorynetnn heijerinckil afTectlng, 551. 
disease resistant varieties, 549. 
dusting V spraying, Mias , 739. 

P'lberta, growth of fruit, 237. 
fertilizer exi>eriments, Ark., 341 ; S.C., 

532. 

harvested Immaturely, effect, Wash.Col., 

533. 

identification of nursery stock, 837. 
pecllc constituents, relation to soften- 
ing of fruit, Md., 644. 
spray Iniury to, 47. 
varieties, prodiietivltv and bud hardi- 
ness, Ind , 141. 

%uri('ty tesfs, C a Coastal Plain, 531; 
Miss., 730. 

winter injury to, Utah, 533. 

I'eiiiiut - 

rake, decomposition, 420 
cake, fertilizing value*, 500. 
meal, composition and use as diabetic 
fo(»d. 92. 

oi! feed, feeding value, S C., 268. 
rosottc, notes. 748. 
losfdt^, studies, 751. 

IVanuts — 

breeding experiments, FTa., 821. 
JVitih/vr e.\]>eriments, I'la , 821: Ga 
Coastal Plain, 523 
Imgging down. S C., 505. 
production in Gambia, 736. 
variety testa, Ark , 332 ; Fla., 821 ; 
8.C., 525. 

Pear — 

Mack scab, notes, 747. 
bllvht cankers, control, 453. 
blight resistant varieties, Tenn., 145. 
canker, notes, 747. 
canker, unusual form, 654. 
fire Might, studies. 111., 241. 
fiult rot, notes, 747. 
midge, control, 601. 
midge, parasites of, establishment In 
New 55ealan(l, 661. 
paylla, control, 458. 
root aphid, control, CaUf., 255. 
root rot, notes, 748. 
rot, notes, 541. 
scab, notes, 747. 
scab, studios, 849. 
stocks, crown gall affecting, 653. 
trees, yoting, effect of tying down 
limbs, 141. 

Pears — • 

breeding experiments, S^Dak,, 641. 
fertilizer experiments, 43. 


Pears — Continued. 

identification of nursery stock, 837. 
pollen sterility in, 643. 
pollination tc'sts, WasIj.Col., 533. 
spray injury to, 47. 
spray residues, removal from, 442. 
vitamin C in, Kans , 894. 

Peas — 

canning, Ascoebyta blight of, N.Y.State, 
241. 

canning, breeding experiments, Wis., 
739. 

canning, improvement, Wis, 236. 
canning, losses in Ontario, cause, 351. 
canning, variety tests. S Dak., 641. 
dusting by airplane, 57. 
irrigation expenments, Utah, 525. 
seeding experiments. 82.5 ; Wig., 732. 
uses in the diet, 201, 589. 
variety tests, Ga.Coastal Plain, 523, 
531 

yield, effect of weather, 207 

— 

bibliography of, U.S D A , 421. 
deposits in New England, profiles, 212 
landvS, prcjMems In selection, U.S D A , 
212 

marshes, fill settlement in, XLS.D.A , 
882. 

soil, analysis of crops as index of fer- 
tility, 120 

soil tvpe.s, fertilization and yield on, 
824. 

Pecan — 

diseases, control, Fla., 852 
insects, notes, Fla , 8.55. 
scab, studies, Fla., 839. 
ih'cans — 

culture experiments, Kans., 833. 
fertilizer experiments, Fla., 832. 
fruit'bud differeiitiaiion and flower de- 
velopment, 142 
growth curve, Fla., 832. 
varieties, Ariz., 739. 
varieties, food and timber value, Iowa, 
833. 

variety tests. Miss , 739 
Pectates, insoluble, studies, 613. 

Pectic acid, studies, 613. 

Pectin — 

acetyl groups in, 311. 
ash free, methods of obtaining, 10, 
rOle in jelly making, Del., 892. 
sols, viscosity, 310 

Pectinase of !Sclerottnia chierea, 616, 
Pectinophora gossypiella. {See Bollworm, 
pink. ) 

Pedlculus. {See Lice.) 

Pepomyia hraasicac, {See Cabbage maggot.) 
Pellagra, etiology, 296. 

PenicilHum — 

eippanaum, toxic substances produced 
by, 243. 

luteum, heterothallism In, 727. 
roqneforti strains, factors affecting 
growth, 172. 
spp., notes, 249. 
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Pennsylvania — 

Coilesre, notes, 97, 197, 499, 798. 
Station, notes, 97, 197, 499, 798. 
Station, report, 196. 

PentaUmia nigronetvosa, notes, 364. 
Pentose det(‘r ml nation, 312. 

Pepper — 

detection of added pepper shells In, 
600. 

Beed-borne diseases, fungicides for, Pla., 
840. 

Pepperiuint ruMt, studios, 647. 
rej)p<M-s, effect of various lengths of day, 
640. 

Perldermium — 

piniy notes, 542. 

strohL {i^ee White pine blister rust.) 
Permeability in Be^fHatoa mirahiUs, 324. 
Peronea, life history studies, 868. 
Peroxidase, effect on keeping quality of 
butter, 612. 

1‘eroxidation and antirachitic vitamin, re- 
lation, 109. 

I’erslmmon — 

host and reservoir for destructive In- 
sects, S.O., 653. 
wood, utilization, U.S.D.A., 46. 
Persimmons, variety tests, Miss., 739. 
Pcfitalozsia guepini vaccinii, notes, 249. 
Petroleum oil for sprays, 254. 

Petunia mosaic, notes, 647. 

PhaHoaphalm citbanua n.sp., description, 
858. 

Phanerotoma tihialin, notes, Df»l„ 357. 
Phoihiiiti nil, deformed leaves In, Inheri- 
tance, 621. 

Pbarl'Itls seeds, ripening processes in, 627. 
I'harmncopoeia, German, 775. 

Pheasants of Japan, monograph, 652. 
PhmavoccuB hirsutus in Egypt, 460. 
Phenacomys, revision of genus, tJ.S.D.A., 
65. 

Phi'uologlcnl — 

observations, coordination In, 114. 
observations In Italy, 16. 
obseivatlons, value In agriculture, 114. 
Service, German, report, 207. 

Phenols, germicidal activity, relation to 
chemical constitution, 572. 

PhloeothripB oleae on olives, fumigation, 
669. 

Phlyotaena Unicola, notes, 49. 

Phoma — 

bismarckii n.sp., description, 849. 
citricarpa, notes, 851. 
fuHginea n.sp., description, 849. 
lavandulae, notes, 748. 
spp., notes, 748. 
mbvircinata, notes, 148. 

Phomopsia — 

pseudotmgae in Great Britain, 66. 

»p., notes, 249. 

Phorbia cepetorum. {Bee Onion maggot.) 
Phoresie, new case of, 760. 

Phosphate — 

colloidal, properties, 821. 
determination In bone, 14. 


Phosphate — Continued. 

losses by leaching from N.Welsh soils, 
721, 

rock, as supplement to manure, N.Dak., 
422. 

rock, availability, 121. 
rock, availability, relation to fineness, 
624. 

rock, effect on soil reactions, 22. 
Phosphates — 

availahllity In alkaline soils, Arlz., 213. 
effect on crop yield, 623. 
international trade in, 626. 

Phosphatlc slag, effect on lime status of 
soils, 121. 

Phosphoric acid — 

for citrus fruits, sources, Pla„ 832. 

In phosphates, physiological value, 121. 
manufacture, volatilization methods, 
624. 

of calcareous soils, determination, 20. 
requirements of soils, 710. 
use as fertilizer, 422. 

Phosphorus — 

absorption in intestines, 192. 
assimilation from phylln by oats, 624. 
excretion, effect of potassium Intake, 
465. 

fertilizing value, 111., 234. 
in milk, utilization, Kans., 896. 
in proteins, determination, 604, 
in soli solutions, effect of lime and 
phosphates, 213. 
in tomato seed and pulp, 834. 

Intake of children, Ohio, 493. 
metabolism, effect of fresh and heated 
milk, 292. 

metabolism, effect of testes, 664. 
nucleus of casein, 709. 
rOle in agriculture, 422 
soluble, In cabbage, 108. 
water-soluble, field test for, Mich., 821. 
Photosyn t hesis — 

daily course In plants, 325. 
first sugar of, 426, 
sugar as product, 627. 
treatise, 424, 626. 
water content as a factor, 126. 
Phototroplsm, studies, 325. 

Phraf/mitlium ruhi-idaei, notes, 748. 
Phihorimaea operculella, {Bee Potato tuber 
moth.) 

PhyllobiUB spp., early stages, 64. 
Phyllosticta — 

antirrhini, notes, 648. 
gro88ulariae, notes, 748. 
phaaeoHna, notes, 148. 
solitaria infection, histology of tissues, 
458. 

ulmioola, notes, 647. 

Phylloseera vastatriw, {Bee Grape phyllox- 
era.) 

Physalls and cucurbit mosaic intertransmls- 
Bible, 49. 

Physiology — 

comparative, textbook, 774. 
nutritional, treatise, 289. 
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Physiology — Continued, 
of taste, 491. 
plant, textbook, 423. 
tropical, studies, 393. 
phpsopella vitis, notes, 249. 

PhythAacysiin citrophthora, notes, 748. 
Phytln, phosphorus in, assimilation by 
crops. 624. 

Phptomonas hyacAntki, notes, 641. 
Phytonomua posticus. (See Alfalfa weevil.) 
Phytophaga destructor. (See Hessian fly.) 
pjiytophthora — 

faherif notes, 852. 

infestans, oospore-llke bodies In cul- 
tures, 146. 

(See also Potato blight, late.) 
nicotiafiaCj notes, 62, 
palmivora. notes, 751. 
sp. affecting tomatoes, Fla., 143. 
sgiingar, descHptioii, 456. 

Phytophthora tuber rot of seed potatoes, 
547. 

Phptuptus vitis, winter treatment, 850. 
Phytosterols — 

of corn oil, 310. 
of rice bran fat, 310. 
of wheat germ oil, .310. 

Pickle brine, effect of scum, 206. 

Hckle fermentation, 413, 

Pieris braasit'ae and parasite, 661, 

Pig— 

breeders' annual for 1920, 766 
houses and equipment, 684 
houses, sunlight movable, for Kentucky, 
782. 

snouts, protein In, nutritive value, 290. 
Pigeon peas — 

insects affecting, Fla., 162. 
varieties as cover crop, Guam, 228. 
Pigeons — 

color breeding In plumage, 818. 
crosses in, inheritance of plumage, 128. 
polyneuritic, nitrogen metabolism, 795. 
sensitization to foreign proteins, 476. 
Pigmentation, animal, morphogenetics, 428. 
Pigments — 

in corn, genetic linkage between, 30. 
paints, and varnishes, analysis, 313. 
(See also Anthocyanin and Color Inher- 
itance.) 

Pigs — 

cost of production, HI., 284. 
crossbred, studies, 111., 370. 
crossbreds v. purebreds, Iowa, 266. 
development as animals of economic im- 
portance, 668. 
diseases, studies, 111., 879. 
experiments, 111., 870. 
fattening experiments, Wash.Col., 666. 
fattening on rye, Mont., 269. 
fattening, protein supplements for, S.C„ 
268. 

feeding and fattening, Tl. 
feeding experiments, Ariz., 764; Ark., 
869 ; Can,, 765 ; Del., 369 ; Fla., 164, 
864 ; Guam, 265 ; 111., 204, 667 ; Ind., 
566; Iowa, 266, 267, 864; Kans., 


Pigs — Continued. 

feeding experiments — continued. 

864; Mont., 104; Nebr., 564; Pa., 
165; S.C., 665; S.Dak., 566, 667; 
Wls., 765. 

(See also Sows, brood.) 
gains as affected by worm treatment, 
Ky., 164. 

hernia In, Wis , 129. 
improved Landsebwein, litter 8lze, 467. 
inbreeding v. outbreeding, Iowa, 864. 
marketing in England and W.ales, 387. 
mineral supplements for, 80G ; Ky , 164. 
nutritive requiremenlB, Kans., 864. 
pasture values and methods for, Kans., 
866 . 

prices, factors affecting, U S.D.A., 184. 
prices, fluctualloufc; In, Kans , 6SS. 
production, English methods, 766 
protein supplements, Del,, 360 
raising, equipment for, 81. 
seaKonal sex- ratio in, 71. 
shipping, fei ding and handling, 761. 
spring, fcerllng methods, Kans., 865. 
statistics, D.S.D A., 891. 

Buckling, development and maintenance, 
467. 

type test, III., 264. 

(See also Sows and Swine.) 

Pimento cheese, defect of, 074. 

Pimpla — 

tiUCfiw, bionomics, cage for study, 854 
•pp., notes, 361. 

Pine- 

beetle, western, control proidem, 861. 
beetle, w^estern, effect of highway slash 
on infestation, U.S.D.A , 800. 
blister rust. (See White pine blister 
rust.) 

geometrld in Bavaria, 856 
germination, 347, 
loblolly, p'lrner. U.S D A., 638 
oil, west(‘rn yellow, toxicity to Lenzites 
scplarla, 656. 

Scotch and Austrian, root studies, 744. 
Scotch, pollen fall in Copenhagen, 347. 
seed, red and white, season for sowing, 
538. 

shoot moth, European, outbreak, 458. 
shoot moth, European, parasites of, 
361. 

shoots, growth, effect of weather, 207. 
transplants, (4Tect of spacing and root 
pruning, 538. 

western yellow, self pruning, 355. 
(See also White pine.) 

Pineapple — 

bran, feeding value, 69. 
brown spot, notes, 748. 
chlorosis, notes, 364, 

Pineapples — 

culture, effect of paper mulch, 637. 
effect of paper mulch. 209. 

Insects and pests affecting, 459. 

Pink bollworm. (See Boll worm, pink.) 
Piophila casci in cured meats, tJ.S.D.A., 
859. 
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Pipe lolnts, threarled, strenRth tests, 479 
Pjroplasmoses of ruminants, action of try- 
panblue, 877, 

Piroplasmosls, bovine, relation to Hacma- 
pJiysaliH hiapinosa, 877. 

{See also Texas fever.) 

Pls4 <le terre, use in building construction, 
479. 

Pissodes dubius, notes, 427. 

Plague fleas, studies, 63. 

Plant — 

breeding, Arlz., 730. 
breeding In Bombay, 135. 
breeding In Porto Rico, 532 
breeding in Scotland, 334. 
cell sap, relation to fertilizers, Mich., 
318. 

cell wall, structure and development, 
097. 

{Bee also Cells.) 

chromosomes. (Bee Chromosomes.) 
cuticle, structure, distribution, and 
function, 216. 
diseases — 

and pests, comparison of control 
methods, 349. 

and posts In Denmark, 541. 
and plant ptotectlon, 46. 
conliol, Kalis, 340. 
due to smut fungi, 843. 
epidemic, 747. 
factors In study of, 747. 
in England and Wales, 242. 
in India, 445. 
in Indiana, 647. 
in Philippines, 748. 
relation to environment, 647. 
relation to soli temperature, Wls., 
445. 

relation to soil temperature, equip- 
ment for study, 350. 
seed-borne, control, 242. 

(Bee also Fungi and different host 
plants.) 

extracts, insecticidal properties, 358. 
fibers, molecular structure, 297. 
growtu — 

and light, studies, 325. 

and soil conditions, treatise, 714 

and solar radiation, 114. 

effect ot aluminum, 323. 

effect of bacteria, 220. 

effect of silicon, 323. 

Inhibiting and stimulating sub- 
stances, 124. 
physiology of, 423. 
rate, effect on structure, 423. 
rate, nature of, 626. 
relation to light, 217. 
relation to solar radiation study, 
807. 

relation to temperature, 807. 
hosts and parasites, cellular Interac- 
tion, 452. 

Immunity and resistance, studies, 242. 
Inspection. {Bee Nursery Inspection.) 


Plant — Continued. 

materials, nitrogen determination in, 
805. 

nutrition, relation to soil colloids, 723. 
nutrition, relation to soil solution, 723. 
nutrition, studies, Kans , 811. 
organs, negatively geotropic, distribu- 
tion of geotropic sensitivity, 328. 
pathology, 444. 

pathology, laboratory outlines, 891. 
photometer, description, 723. 
physiology in 1925, r<wiew of German 
literature, 414. 

physiology, i^elation to agronomy, 722. 
physiology, textbook, 423. 

Xdgmentation. (Beo Anthocyanin, Pig- 
ments, and Jdgmentation.) 
propagation, hardwood cuttings, 834. 
protection, bibliography, 617. 
protoplasm, protein properties, 723. 
regeneration, theory, 425, 426. 
taiccesslons, relation to soil reactions, 
317. 

tisRiKs catalase activity determination, 
814. 

tissue fluids, extraction, 723 
tissue, isoelectric jioint for, 424. 
tissues, ashing m('lhod8, 13. 
tissues, storage, salt absorption by, 
219. 

tissues, vaacuJar, interference of water 
flow through, 446. 

tumors, effects of X-rny treatments, 
629. 

Plantain disease, notes, 843. 

Plants — 

alkali tolerance, Ariz., 612. 
and man, treatise, 123. 
and soils, moisture relationships, 209. 
aquatic, sign of death in, 326 
as Indicators of ground water, 679 
calclfugouB, pH and pomicablllty in, 
814. 

composition, Wash.Col., 508 
cultivated, origin, 33. 
desert. (Bee Desert.) 
disease resistance to, 450. 
effect of cyanogen compounds, 125. 
effect of daily length of light period, 
640. 

effect of light, 813. 
etiolated, effect of brief light exposure, 
424. 

fiber. {Bee Fiber.) 

flowering, effective use, treatise, 646 
fungus parasites of, 843. 
horticultural, physiology of reproduc- 
tion, Mo., 440. 

house, requirements for culture, Mich., 
748. 

imported, U.S.D.A., 826. 
injurious In Hawaii, 857. 

Insect attraction to, 558. 
life of, 626. 

metabolism in, Intermediate products, 
515. 
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Plants — Continued. 

nitrate reducing properties, 220. 
not legumes, bacterial symbiosis In, 
629. 

olelfoiouR, composition of seeds, rela- 
tion to g(‘ograpljical factors, 84. 
ornamental, variety tests, Minn., 531. 
ornamental, winter injury in 1925-26, 
Iowa, 833. 

permeability. {Sec Permeability.) 
photosynthesis. (Sec Pliotosynthesis.) 
poisonous, on ranges, Utah, 671. 
poisonous, studies, 672 ; Wyo., 672. 

{See aim hiv(‘8tock poisoning 
and specific plants.) 
pollination. (See Pollination.) 
protein synthesis by, 26 
rainfall Interception by, 414. 
regeneration theory, 324. 
respiration. (See Respiration.) 
response to light and temperature, 
Wis., 725 

rfde of a raids in, 325. 
rOle (^f asparagine in nitrogen transfor- 
tmitiona, 325. 

role of cane sugar in, 425. 
sex in, change of, 816. 
sodium ciiloride tolerance, 724. 
storilo culture, 816. 
structure, relation to growth rate, 423. 
sun scald Injuries In, 648. 
transpiration. (See Transpiration.) 
twining movement in darkness, 518 
utilization of manure by, 320. 
utilization of water by, 317. 
woody. (See Woody ) 

(Sec also Flora and Vegetation.) 

Plasma — 

membrane, studies, 324 
swelling and growth, 814. 
ultrafiller theory, 324. 

Platyuaatvr sp , notes, 661. 

PJeetridium pectinovorum, notes, 847. 
Plcosphaena semcnipada n.sp., notes, 844. 
Pleosphaci'ulina briosiana, studies, 649. 
Pleospora gram Inca, notes, 511. 

Plesiocoris ruyicolhs, control, 060. 
Pleuropneumonia in cattle imported into 
Japan, 174, 176. 

Pleurotua ostreains resistance to sodium 
fluoride and zinc chloride, 803. 

Plowing — 

electric, 384. 

tests with monopolin and benzol, 80. 
Plows and plowing, 80, 282. 

Plows, draft, notes, 111., 280. 

Plows, yoking oxen to, 480. 

Plum — 

aphis and brown rot control, 656. 
brown rot, notes, 647. 
die-back, notes, 747. 
diseases, notes, 747. 
roots, Marianna, as peach stock, 141. 
silver leaf, notes, 747. 
trees, blossoming period, factors affect- 
ing, 42. 


Plum — Continued. 

trees, crown gall affecting, 653. 
wlthertlp, notes, 747. 

i^luniage, white, inheritance in pigeons, 128. 
Plums — 

Identification of nursery stock, 837. 
varieties, identification, 443. 
xanety, notes, S.Dak., 632. 
variety tests. Miss., 739. 

Pluripotenz, use of t(*rm, 126 
Plusia spp., notes, 669. 

Plutella maculipennis, parasite of, 856. 
Podisus spinosus, notes, Va , 656. 
Podosporiclla vertioilluta, notes, 844. 

Poison baits for crows, 456. 

Poisonous plants (See Plants, poisonous.) 
Poll evil, notes, Kaus., 876. 

Pollen — 

abortion in chromosomal types of 
Datura, 127 

abortive, percentage In plants, 815. 
collection and utilization by bees, N.Y. 

Cornell, 260. 
dimorphism in com, 329. 
longevity, 427. 

morphology, Index to plant relations, 
427. 

mother cells of Oenothera, meiosis in, 
521. 

tube growth in vitro, effect of tempera- 
ture, 815. 

tube growth, rOle of salts in, 26. 
Pollination in orchards, 756. 

(Sec also specific plants.) 

Polpehrosis vUeana. (See Grape berry 
moth.) 

Polydrnsus cervinus, early stages, 64. 
Polyembryony, false, in corn, 30. 

Polj neuritis, test of indolinones for, 92. 
I'olyploidy, recent experiments, 27. 
Polypornceae in Bulgaria, 630. 

Polyporus — 

adustus as wound parasite of apple 
trees, 849. 
hispidus, notes, 654 
rubidus n.sp., notes, 851. 
schwetnitmi I'esistance to sodium fluor- 
ide and zinc chloiide, 853. 

Poly St ictus — 

spp. resistance to sodium fluoride and 
zinc chloride, 853. 
versicolor on apple wood, 248. 
Potythrinvium trifoUi, life history, 749. 
Pomace flics, white-eyed, pigmented facets 
in, 223. 

Pomelo. (See Grapefruit.) 

Popillia faponica. (See Japanese beetle.) 
Poplar canker, description, 260. 

I^oHa incrassata — 

affecting Douglas flr, 250. 
resistance to sodium fluoride and zinc 
chloride, 863, 

Pork- 

and pork products, statistics, U.S.D.A., 
891, 

cost of production, 111., 385. 
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Pork — Continued. 

cracklings, protein in, nutritive value, 
290. 

production on Wyoming corn, Wyo., 
269. 

soft, effect of oil In soy l^eans, 111., 
370. 

soft, studios, Ark., 869. 

Porthetria di$par, {See Gipsy moth.) 
Porto Rico Station, report, 508. 

Potash — 

content of soil, effect of lime and fer- 
tilizers, 822. 

determination in mixed fertilizers, 604. 
effect on cotton bolls and foliage, 323. 
effect on purity of sugar cane Juice, 

624. 

effect on soil reactions, 22. 
effect on yield and quality of grapes, 
644. 

for citrus fruits, studies, Fla., 832. 
Industrial development, tr<'atiee, 213. 
industry, domestic and foreign status, 
23. 

industry in 1926, 626, 
serlclte as source, 322. 

Potassium — 

chloride, effect on growth of tomato 
plant, 441. 

determination In foods, 614. 
determination in presence and absence 
of sulfates, 604. 
from greensand, 122. 
in animal nutrition, 466. 

In plants as indicator of supply in soil, 
720. 

iodide as goiter preventive, Mont., 178. 
soil, availability, Ohio, 612. 
solubility tests, 422. 

Potato — 

Association of America, proceedings, 
838. 

beetle, Colorado, control, Wls., 756, 
beetle, Colorado, effect of arsenical 
sprays, 554. 

beetle in South Africa, 769. 
black scurf, notes, 60 ; Minn., 647, 
blight, late, notes, 641. 
blight, late, relation to tomato blight, 
W.Va., 649. 
blight, notes, 747. 
breeding and genetic studies, 338. 
brown rot resistant varieties, Fla., 143. 
diseases, 451. 

diseases, control, 547; N.Y. Cornell, 361. 
dlse-ases, degeneration, methods of 
study, 461. 

diseases, degeneration, spread and 
effect on yield, Me., 149. 
diseases, degeneration, standardizing, 

461. 

diseases in Indiana, 547. 
diseases In Pennsylvania, 828. 
diseases, pocket atlas, part II, 60. 
diseases, running-out, in England, 848. 
diseases, studies, Fla., 840; Utah, 540. 


Potato — Continued. 

flea-beetle, transmisison of tomato 
mosaic by, 349. 
hollow heart, studies, .338. 

Insects, insecticides for, Minn., 664. 
leaf roll in Idaho, 246. 
leaf roll, notes, 848. 
mosaic and related diseases, infection 
studies, Wash.Col., 641. 
mosaic disease, curious effect on leaf 
cells, 848. 

mosaic in Idaho, 246. 
mosaic, notes, Kans., 842. 
plants, bacterlologically sterile, culture, 
U.S.D.A., 723. 

Rhlzoctouia, control, 352. 
scab, control, Wis., 746. 
scab development, factors affecting, 61. 
scab, notes, Kans., 842 ; Minn , 647. 
scab, papers on, 839. 
soils, preparing and fertilizing, Mich., 
809. 

spindle tuber, notes, Kane., 842. 
tuber color, studies, 429. 
tuber moth, control, 360. 
tuber moth, studies, Va., 550. 
tuber rot, cause, Me., 240. 
wart Immunity, inheritiiuce. 51. 
wart jnfeetiOD, coufUtiona, 050. 
wart, notes, 641, 748. 
wart-reslsiant varieties, 352. 
witches’ broom, notes, 362. 

Potatoes — 

breeding experiments, Utah, 625 ; 

Wash Col., 625. 
bud mutation In, 128. 
certified experiments, R. C., 531. 
culture experiments, 85; Ga. Coastal 
Plain, 624. 

culture, papers on. 338. 
cut, wound healJng, C29. 
degeneracy in, Conn.Rtorrs, 821. 
early, increasing farm profits with, 
Ind., 785. 

fertilizer experiments, 35 ; Mont., 183 ; 

S.C., 625; Wis., 714, 715, 736. 
fertilizers for, Ark , 333 ; Can., 436. 
freshly dug, germination. Ark., 333. 
genetic studies in, 429 
growth and respiration, relation to 
temperature, Minn., 218. 
improved culture, Mich., 899. 

Insect and disease control, Wis,, 765. 
irrigation experiments, 86; Utah, 626. 
labor incomes from, Fla., 884. 
maturity In, 136. 
pollen sterility In, 632. 
production, Colo., 636. 
seed, certification in Pennsylvania, 828. 
seed, certification, papers on, 339. 
seed, certified, production, Can., 686, 
seed, certified, tests, Miss., 781. 
seed, certified, value, Tenn., 436. 
seed, disinfection, papers on, 339. 
seed, mosaic-free, production, Wis., 761. 
seed, Phytophthora rot on, effect, 647. 
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Pot a t o( s — Oon t Inuod 

seat], Rhizoctonia in, control, Kang., 
842 

seed, size, and date of planting, papers 
on, ;«8. 

seed, size tests, Mont., l.'i,"]. 
seed, treatment, Minn., 547; N.Y.State, 
242 

seed, treatment in Manitoba, 50. 
seeding experiments, Wash CoL, 526. 
soiire(* o/ s('od tests, Ariz., 731 ; Conn. 

Stoirs, 821 , SC., 525. 
spraying and dusting experiments, Me., 
;i38. 

spiaving experiments, Minn , 547 
spraying v. dusting. 51. 

Hloragn, .‘17 ; 111 , .333 ; Ohio, 299. 
storage in eoutaet wltli various sub- 
stances, Can., C3(>. 

timn of planting, rtdalion to weather, 
Ohio, .337. 

nsn of .s\\eet <lover and straw^ on, 
Minn , 524. 

vaii(‘t't.«; and yields. Til, 230 
variefie.s in Toland, 828 
v.iijeties in Cmted States 338 
variety teMs, .3.5; Ark, ,3.32; Fla., 821 . 

(la Coastal Plain, 523; Miun , 521 
vitamin B in, 89, 

yj('ld and dry mattoi, effect of planting 
date, (‘an, 430 

yield and vnnaiulily. effed of spae- 
in-. 828 

vleid elTi\ t of Weather, 207. 
yaMds, Wyo , 520 
yie'ds on iniuk hnids, 5*tieh . 823 
yields, trend hi, U S.D A., 685. 

Poultry ’ 

iur reqiii’.eiiif'nts, lovva, 881 
and (gg marketing, Ky., 182. 
briH'dirs in Mi.sNOUii, method of ccr* 
tilying, 071 

hieiding and sehn lion, Wash. Col . 667. 
hiofxler stove or Dutch oven, 783. 
liroodeis, electrically healed, 481, 
colmiy hoUM‘s, plans and construction, 
884 

conditions in Arizona, Ariz., 660. 
(Toshiireediiig, Can , 468. 
disease, notes, Ivans , 875. 
disuises, control, 176. 
diseases, effect of chemicals, 674. 
disixisi's in (lieat Britain, 477. 
di.seases, notes, Utah, 671. 

(See also specific diseases.) 
experiments, III, 372; Minn., 566; 

SDak, 667, G69. 
extension projects, 790. 
farm, use of iodine on, 679. 
feeding, Tex , 373 ; Wash.Col , 667. 
fcevJing and nutrition experiments, 111., 
270. 


Pou Itr y — Co n tin u ed . 

feeding, enzymes in, 768. 
feeding experiments, 72, 670; Del., 
372; Wash.Col , 808. 

{Hce also Chicks and Elens, lay- 
ing ) 

feeds, effect on egg production and 
hutchahility, Kans , 867 
feed.s, energy values, 111 , 270 
flock management, Kans , 867. 
hous(‘S and etiuipment, 482 
liouses, artiticial lighting, erpiiiiment, 
684. 

houses, colony brooder, plans and con- 
stiiKtlori, 81. 

houses, construction in North Carcilina. 
81 

houses for AYisconsin, 78*5 
house.s. litter foi, Ohio, 271. 
houses, ventilation experiiiionts, 8 Dak , 
567 

husbandry, r»'S('aich in, 668 
husbandry, tieatise, 892. 
ill Austialia, imdazoan porUMte^, 778 
iuhieediiig, genetic studit's, (^onn Storrs, 
817 

iiiclusliy, economics of, Kans, 886. 
industiy in Washington, 786 
indnsny of California, (hilit. (ISO 
inheiitance ot brc'ccl diaraideis, Kans, 
817 

internal paiasitts in, Pa.. 175. 
inle.stiual parasites, reriieving. 57.5 
maiiagemeul, I'ffect on hati'hing quality 
(it eggs, 671. 

inaiketmg in P.ngland and WaU-s. 3S7 
me.'it flavor, effect of cod-liV(*r oil feed- 
ing, 676, 

plant, foiii-unit, opc'ration, N C., 867. 
raisers, English, piiiieiples and pruc- 
ticc'.y, N.T., 568. 

laising m hack yarcl.s, U S D.A., 271, 
raising, n.sp of electricity in, 579. 
range paralysis of, Mich , 878 
standard bred, titling and exhibiting, 
Kans , 374 
studic's, Can., 46S 
vitamin A for, sonices, Calif., 373 
{Sec also ('hlckeiis, Ducks, Fowls, clc ) 
1‘ovvTr, F. B , editorial notes, 601 
Pozznohina, uitrityiiig povvei of. 120. 
Piuiiie-- 

liay, i'eediug value, Kans., 364. 
soil.s, red, unimonltieation In, 21. 
Prefonnationlst doc-trine, now, 327. 
Pregnancy, effects of diet on rickets in off- 
spring, 796. 

Price fixing by governments 424 B. C. 1926 
A. D., bibliography, U.SD.A., 388. 

Prices, index numbers, Ohio, 183, 285, 681. 
Prtmula ohconica, leaf disease in, 551. 
Pristiphota palbpcs, males and intersex- 
llke specimen, 661. 


09030—27 7 



980 


EXPEBIMBNT STATIOK BECOBD 


I voi. se 


Prodenia ep., notes, 165. 

Producers’ and Consumers’ Conference, 487. 
^-Propylindollnone, antlneuritic properties, 
92. 

ProBena sibcrita, notes, U.S.D.A., 860. 
Protein — 

consumption of children, Ohio, 498. 
diet, high, of lactating rat, effect on 
young, 90, 

fractions of cauliflower, 9. 

Intake as indicated by urinary nitro- 
gen, 692. 

supplements for pigs, Del., 869 ; Iowa, 
267; S.C., 268. 

survey of Minnesota wheat, 487. 
test, commercial, on wheat, 840. 
Proteins — 

analyses, 13. 

arginine determination in, 710. 
biological values, 111., 363. 
ch(‘mistry of, appHcation.s, treatise, 9. 
eycos.s in diet, effect on kidneys, 591. 
foi laying hens, sources, Pa., 378 ; 
S.Dak., 669. 

foreign, sensitization of pigeons to, 
476 

In cocoa and chocolate, 491. 
in corn, utilization by hens, 160. 

In flour, effect of yeast fermentation, 
602. 

in fresh vegetable tissues, 708. 
in legumes, 708. 

In milk, rate of secretion, 473. 
in oatmeal, dietetic value, 891. 
in parasites, sensliizlng powers, 770. 
in sea food, equality, 793. 
in wheat, biological value, 290 
in wheat bran, nutritive properties, 
188. 

in wheat, factors affecting, Idaho, 839. 
in wheat, Increasing, 430. 
in wheat, testing methods, U.S.D.A., 
614. 

natural, composition, and character- 
ization, 501. 

phosphorus determination in, 604. 
synthesis by plants, 25. 
tryptic digestion in vitro, effect of fat, 
094. 

Protopectin, studies, 618. 

Protoplasm — 

isoelectric point for, 325. 
of plants, protein properties, 723. 
Protozoa — 

human, host-parasite speclflclty, 457. 
in Egyptian soils, effect of summer 
fallow, 119. 

In South African soils, 118. 
of garden soils, studies, 809. 
Protozoology — 

human, treatise, 075. 
treatise, 667. 

Protozyme, growth-promoting properties, 
670. 

Prune brown-pocket heart rot, studies, 152. 


Prunes — 

dwarfing, shriveling, and dropping, 
N.Y.State, 860. 
fertilizer experiments, 43, 

PrunuB ampgdaluB amara, disease affecting, 
354. 

PruDUs, nematode resistant species, Tenn., 
146. 

Psora pTwcopteraliB, life history, 557. 
PseudocooouB — 

gahuni, control, SCO. 
pandani on coconut palm, 68. 
pBeudomonas— 

aeruginosa Infection In a calf, 477. 
hold u.sp., description, Iowa, 642. 
medicaginis, notes, Utah, 640. 
spp., notes, 843. 
tHtici, notes, 749. 

PseudoperomBpora humuU, notes, 748, 847. 
Pseudopeziza^ 

medicaginis, notes, Utah, 510 
ribia, notCKS, 747, 748. 

Pseudopregnancy, increased food consump- 
tion In, 666. 

Psila rosae. (See Carrot-rust fly.) 

Psylla pyricola, {^ec Pear peylla.) 
PsyllaephagtiB arbutieola ii.sp., description, 
362. 

Ptei’omdea ribesii, gynandromorph of, 062 
Puccinia — 

anthrhini, life history notes, 250. 
coronatu, nlleinate hosts, 446. 
ooronifera on winter iy(\ 65 1. 

{;ivminis aienae, physiological spinMali- 
zation, Minn,, 447. 
gramims, notes, 448. 
gifiminia, species, spore chaiucters and 
histology, 648. 

graminis iritici, resistance to, 652. 
helianthi-molliB, notes, 51. 
malvacvarum, notes, 542 
malvaccarum, wintering over and in- 
fection, 162. 
menthae, studies, 647. 

Borghi, notes, 49, 449. 

Puffer fish oil, antirachitic value, 296. 
Pullets, rearing In confinement, N.J., 869. 

{See also Chickens and Poultry.) 

Pulp. {See Paper pulp.) 

Puldnnria — 

amygdali, summary, N.Y.State, 257. 
ice^-yi, notes, 652. 

Pumpkin mildew, control, Colo., 839. 
Pumpkins, feeding value, Wash.CoL, 666. 
Pumps, centrifugal, tests, Mont., 280. 
Purdue University, notes, 699. 

Purple scale — 

control, 655; Fla., 856. 
notes, 652. 

Putnam scale In Arizona, Arlz., 756. 
PycnoBoeluB evrinamensis , control, 256. 
Pyocyaneus baclUosis and mastitis due to 
Pb. aeruginosa, 477. 

Pyrausta nuhilaUs. (See Corn borer, Euro- 

pean.) 
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Pyrbeliometrlc observations at Montezuma, 
Chile, ri.S.D.A., 508. 

Quilts, patchwork, treatise, 397. 

Quince — 

black rot, notes, 748. 
bli^jht resistant varieties, Tenn., 145. 
diseases, notes, 747. 
leaf and fruit blotch, notes, 748 
Quinhydrone electrode, theory, construction, 
and operation, 111. 

Rabbit skins for fur, U.S.D.A., 597. 

Rabbits — 

blrtb weight, morphogenetical value, 
818. 

calcification processes in, 503. 
control In orchards. Mo., 355. 
diseases and treatment, C79. 
epidemic among, 880. 
fur, raising, treatise, 168. 

Inheiitunce of eye defects, Kans , 818. 
inheritance of weight In, 330. 
offal, fertilizer material from, 216. 
organ weights, 463. 
ovulation in, 331. 

reproduction as affected by Fowler's 
solution, 111., 363. 

iV'sistance to infection with tubercle 
!)nciUus, 777. 
spermatogenesis, 475. 

Radiation (See Solar radiation) 
Radjal(»r8, cast-iron, di.ssipntion of beat by, 
384. 

Radish- - 

black root, avenue of infection, 51. 
seeds, size, effect on plant production, 
24. 

Radishes — 

disease ri'slstant varieties, 549. 
effect of various lengths of day, 640. 
returns from, Ark., 387. 

Radium rays, effect on Datura buds, 727. 
Rain- 

amount and composition at Cawnpore, 
117. 

control and other weather vagaries, 15. 
nitrogen compounds in, 120. 
substances in, U.8.D A., 321. 

Rainfall — 

data of British Isles, prediction value, 
807. 

distribution, effect on crops, Kans., 823. 
effect on crop yields, 413. 
effect on crop yields in Great Plains 
area, 730, 

effect on crop yields In Prussia, 413, 
807. 

effect on vegetation, 15. 
effective, U.S.D.A., 15. 
forecasting, U.S.D.A., 314. 
from protected and exposed gage, 
analyses, 212. 

In Oklahoma, divisions according to, 
016. 

interception by plants, 414. 

Raisin pulp, digestibilltjr by ruminants, 
Calif., 201. 


Raisins, saw-toothed grain beetle In, metal 
barriers for, 157. 

Rams, cryptorohid, account, 6C2. 

Ramulana — 

anomafa, notes, 647. 
areola, notes, 351. 

Range — 

and rnnch studies In Wyoming, Wyo., 
183 

legislation and cuttle statistics of New 
Mexico, 70. 

plants, poisonous (See Plants, poison- 
ous, and Livestock poisoning.) 
reseeding testa, Utah, 525. 

Ransom, B. U., bibliography, 755. 

Rape — 

pasture for pigs, Iowa, 266. 
variety K'sts, Can,, 432. 

Raspberries— 

breeding experiments, 742. 
disease leslstant varieties, 549. 
hardiness, relation to composition, Mo., 
644. 

varieties, 111., 234. 
varieties, Identification, 345. 
variety tests, 111 , 343. 

I{aspberr.y — 

anthracnose, control, III., 241, 
anthracnose, notes, 647. 
blue stem in Ontario, 854. 
blue stripe wilt, 654. 
canker, notes, 354. 
crown gall, control, 111 , 241, 
crown gall, notes, 653. 
disuiscB, 354, 648. 
diseases, control, U.S.D.A., 54. 
mildew, notes, 748 
mosaic, studies, NY Slate, 241. 
mosaic, transfer from red to black 
varletk's, 54. 

powdery mildew, notes, 54. 
root borers, control, Calif., 255. 

Rat, wood, anatomy, 656. 

KatS“ 

chromosomes of, 727. 
composition of bones, on various diets, 
89. 

composition of gains made by, 161. 
effect of alcoholism, 32. 
effect ot moat diet, 590. 
female, family resemblance, 820. 
hairlessness in, inheritance, 111., 225. 
on purified rations, fertility, 66. 
sterility in, studios, 464. 
temperament of, genetic analysis, 224. 
wild, disease in, 656. 

(iSce also Rodents.) 

Rayon, bundling, difficulties In, 596. 

(See also Silk, artificial.) 
lieciirvaHa crynffiella n.sp., description, 257. 
Red scale, control, 656. 

Red spider — 

control, 462, 666. 
control in greenhouses, 266. 
value of oil emulsion sprays for, paper 
on, 263. 
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Reducing agents, action on inactivated 
antiscorbutic factor, 12. 

Redwater. (/Sfee Texas fever.) 

Refrige rants, properties of, 684. 
Refrigeration principles, treatise, 783. 
R.egal lily, propagation and culture, 
U.S.D.A., 743. 

Reindeer grazing In Alaska, TJ S.D.A., 264 
Remii^ia repanda, notes, 552. 

Reproduction — 

and inheritance in animals, Kans., 818. 
and vitamin E, 664. 
dietary requlremenle for, Ark., 363. 
effect of meat in mixed diet, 492. 
in birds, physiology of, 67 
in rats on purified rations, 66 
relation to diet, Mo, 550. 

Reptiles and amphibians of Indiana, keys, 
754. 

Research — 

agricultural {Ste Agricultural re- 
search. ) 

reviving interest in, editorial, 401. 
work proci'diire, treatise, 489. 
Reservoirs, protecting, forest cover in, 
financial limitation, TJ.S.D.A., 76. 

Resin from waste Kauri w’ood, 647. 

Rosins, natural and synthetic, chemistry 
of, tieatise, 107. 

Uesplnition— 

njiparatus fur small animals, 14. 

In plants, 218, 425. 
of roots, 516. 

RJiahdocnemk ohscurua, notes 358 ; Guam, 
251. 

Rhagium spp., winter quarters, 856. 
RfKigoletiJi cingulata. (8ec ChiTry fruit 
fly.) 

Rheosporangium aphanidcrniatus, notes, 51 
Uhlzoctonia — 

causing root disease in Uganda, 752 
crown rot of carrots, Kans., 842. 
in seed potatoes, Kans , 842 
on potato, control, 352. 
root rot of spina eh, T<'x , 246. 
soil rot of tomato, 648. 

RJmovtonia — 

lamrllifira n sp , description, 752. 
solani, notes, Pa., 50. 
solani on Vigna, 848. 
solani strains, notes, 750. 

Rhixopertha dominica, notes, 659. 

Rhlzopus rot of peach, 647, 

Rhode Island College, notes, 97 
Rhode Island Station, notes, 97. 

Rhodes gmss hay v. alfalfa hay for cattle, 
Ariz, 762 

Rhododendrons, culture, 837. 

Rhubarb crown rot, studies, Pa., 145. 
Rhubarb mosaic, 140. 

Rhytlbinn, general life history of genus, 
763, 

Ribes eradication, effect on white pine 
blister rust, 65. 

{i^ee also White pine blister rust.) 


RJee-— ■ 

blast, notes, 842. 

bran, antineurltlc vitamin in, 410. 
bran fat, phytosterols of, SIO. 
bran v. wheat bran, feeding value, 
Ark., 875. 

bug, notes, Guam, 261. 
by-products, feeding value, Ark., 369. 
carbon dioxide output, effect of anes- 
thetics, 125. 

cuhms, number of nodes In, 230. 
culture ('xperiroents, 35 
cultures, changes In pll value, 324. 
dnease and fasting in pigeons, 795 
flowurs, blooming, factors affecting, 
232 

germination and catalase activity, 726. 
germination, factors affeuling, 136. 
grains, stoniization, 651. 
liclnunthosporiuin disease, studies, 6.50, 
651. 

hybild vigor in, 131, 
in Azcu’haijan and Persia, 37 
In-igatlon, studies. Ajk, .381. 
lowland, gcuaniuation, 3’19 
moisture in, before and aflei milUiig, 
37. 

luitrilioii studies. Ark, 332 
oil, compositmii, 10. 
p(‘sts, 659. 

plants, i^tnga Juiea afl’(‘Cting, 548 
sesam*' spot, studies, 6.50, 651. 
stem lot, iiotfS, Aik . 347. 
weevil, notes, 8 C'., 55.3. 

Ricliweed poisonous to live-stock, 572. 
Rickets - - 

development in young, cffecl of ma- 
ternal dii't, 00, 796, 
expel iinental, effect of cereals, 92. 
expenmcuital, studies, 290, 796. 
in chicks, 869. 

pievc-ntioii l)> human milk from mother 
oil a(le«(uate diet, 91 
pieveiition by milk freun Irradiated 
mother, 295, 593. 

pievc’iition, routine administration of 
cod livcT oil 111 , 495. 
pievention, sunlight v diet, .303. 
prol(*ctii>n by radiations through glass 
seieeiiR, 5t).3. 

Rlnderi)e.st inoculat ion, serum-sinuiltaneous 
method, 877 

Ripersta ladicicoht n sp , description, 156. 
River stages, daily, at gage stations, 
U S.D.A., 177. 

Road materials — 

of Kansas, testa, 882. 
sampling and testing, treatise, 882. 
Roads — 

co'iciele. (See Concrete roads ) 
construction, paper on, U. S.D.A,, 384, 
State, building, U.S D.A., 384. 

Roadside planting, trees for, TI, S.D.A , 142. 
Rock for road building. (8'ee Road ma- 
tetials ) 
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Rock phosphate (Sfee Vbosphate.) 

Rocky Mountain spotted fover tick, lilck- 
ettsla-llke mlcroorj^anisniB from, 178. 
Rodents — 

hull snake as natural enemy, 56. 
chromosomes of, 727, 
control, Kans., 866 
(Sci) alw Mice and Rats.) 

Boentijen ray diagnosis of animal parasites 
in man, 173. 

Roentgen rays — 

applications In automotive industry, 
888 . 

< fteet on plant tumors, 629. 
effect on seed germination, 826. 
effect on ViHa faba^ 26. 
tieatment of Drosoplilla, effects, 728. 
ikse in textile Industry, 297. 

ItorfilcHU hypogea, notes, 748. 

Roof coverings, manulacture and applica- 
tion, treatise, 78 
Root- 

crops, breeding experiments, Can , 432, 
knot uematode resistance in peach, 
st'cd tiansmission, 54 
nodules. {Ste Nodule bacteria.) 
pressure, solutes exuded by, 424 
K.^st«'lu as an osmotic apparatus, 628. 
lip cells, cytologlcal studies, 27. 
tips, excised, effect of light on growth, 
125 

Ibiots- 

e.sculent, formation, 829. 
of mead(>w and pasture plants, char- 
ncteilstics, 824. 
lesplratlon, 510, 

respiration, ndation to salt coiicentia- 
tiou ol culture solution, 628. 

Rose 

cliaf(’r, control, Colo., 854, 

mildew, cause, 751 

mildew, cimtrol, 752. 

scale in lirltisU Columbia, 458. 

Rosea — 

bleeding experlmeiir.s, S.Dak., 641. 
stocks for. 111., 284. 

Rotation of crops, Mum., 524 , S.C„ 525 ; 

Wasli.Col . 525 ; Wyo , 520. 

Rotation of crops in eastern Canada, 022. 
Rotation of crops, yiidda from, Iowa, 634. 
Rotra in Madagascar, 888 
Roughage rations for steers, Wasli.Col., 500. 
Roughages, energy value, 111., 263. 
Roundworm of poultry, studies, Kans., 875. 
Roundworms in pigs, treatment, Ky., J04. 
Roup, vaccine treatment, Del., 377. 
f^oup, vaccines and bacterius for, Mass., 
381. 

Rubber — 

diseases, 541. 

endemic leaf dlsi'asc, notes, 843. 
patch canker, notes, 852. 
producing situation in Amazon Valley, 
TJ.SD.A, 539. 

Research Institute of Malaya, notes, 
199. 


Rubber— “Continued. 

seedlings collar disease, 858. 
yield and vegetative characters, 744. 
Riibus species, studies, 532. 

Rubus, varR'ty tests, Fla , 832. 

Ruby eye in animals, heredity, 428. 
Ruminants, plroplasmoses of, action of 
trypanblue, 877. 

Rural — 

community, formation of, 890. 
cri'dit. {See Agricultural credit.) 
exodus, methods for checking, 889. 
industries of England and Wales, 487. 
labor {See Agricultural labor.) 
life improvement activities, papers on, 
889 

life, needed readjustments In, 389. 
life, sociology of, 690. 
life, treatise, J87. 

social agencies in northern Illinois, 
800 

.social resources, handbook, 487. 
sociology, textbook, 489. 
youth in the United States, literature 
on. USD A., 84. 

{See also Community and Country.) 
Rus.siaTi — 

knapweed, control, Mont., 133. 
thistle 6e(‘d, effect of heat, 433. 

Ru.st — 

fungi, culture studlc.s, 542. 
mites, control, Fla., 855 
{See aUo i^peeiflo hosts,) 

Rutabagas {See Swedes.) 

Rutgers Univi^rsity, notes, 197. 

Rye — 

and wheat hybrids, chromosome beha- 
vior in, 634. 

and wheat hybrids, cytological studies, 
31, 

and wheat hybrids, fertile, segregation 
in, 634 

and wheat hybrids, studies, 638 
breeding expei’imonts, 111., 230, 333. 
culture experiments, 35. 
feeding value. Mont , 269, 
seeding (‘Xperlments, M'inn., 624. 
.self-fertilization In, Minn, 730. 
varieties. Ind., 182 

variety tests, 35; Ark., 332; Ga. Coastal 
1‘lain, 523 ; Ivans., 822 ; Minn., 524 ; 
Wash Col., 525. 
weed, distribution, 640 
winter, PuaHma coroinfvra on, 651. 
winlei, 8('eding date, S Dak , 339. 
yield, effect of w^cather, 207. 
yields, effect of precipitation and tem- 
perature, 413 

Sawfharophagas moohim, notes, 155 
JSaccharum species and hybrids, cytological 
studies, 221. 

Sahlberyeila spp , life history and habits, 
757, 

Sainfoin, proteins of, 708. 

Saissetia ohae. {See Black scale.) 

Salads, recipes, 691. 
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Salmon — 

canned, bacteriological study, 589. 
oil as source of vitamin A, ('alif., 873. 
Salmonella group, variation in, 476. 
Balmomlla — 

pullorum, agglutination capacity, rela- 
tion to electrical charge, Pa., 176. 
pullorum infection, bacteriophage In re- 
lation to, 675. 

pullorum, nature of, Kans., 380. 
pullorum, studies. Pa., 176. 

(See dlso Baoterium pullorum.) 
eohottmUUetit notes, Kans., 875. 
spp., cultural and antigenic studies, 
879. 

Salsify decay, cause, 360. 

Salt- 

absorption by storage tissues, 219. 
amount on bam and bacon, effect, 
Kans,, 886. 
for cows, 872. 

preservative action In catsup, N.Y. 
State, 711. 

sickness In cattle, Fla., 874. 

Salts- 

inorganic, and dyes, antagonism be- 
tween, 126. 

requirements of wheat, 616. 
soluble, loss in run-oflf water, 118. 

San Jose scale — 
control, 60. 

dormant treatments, effectiveness, 857. 
In Wisconsin, 460. 

Sand cherry, notes, S.Dak., 582. 

Sandal spike disease, cause, 654. 

Sandy soils — 

acid, action of nmraonlum sulfate on, 
614. 

resistance to wetting, 415 
tractor lug studios on, 282. 

Banninoidea ewitiosa. (Bee Peach borer ) 
Sap ascent in plants, 424. 

Sap movements in plant roots, 628 
Sap pressures, absorption and exudation, 
218. 

BarcooystU tenella, studies, Wyo., 574. 
Baroophaga sternodontis, notes, 361, 567. 
Sarcosporidiotoxin, toxic action and sero- 
logical study, 277. 

Sardines, canning methods, 206 
Saskatoon sawfly, life history, 65. 
Sauerkraut, manufacture and preservation, 
Mich., 392, 

Sausages, casings of cellulose for, 291. 
Sawdust — 

hydrolyzed, composition and feeding 
value, 874. 

Irradiated, antirachitic action, 797. 
irradiated, effect on young rats, 295. 
Sawflles — 

parthenogenesis and sexuality, 662. 
parthenogenetlc, males and an Inter- 
sex-like specimen, 661. 

Scab control by spraying, Mich , 898. 


Scale insects, control, 655. 

Scale Insects, notes, 652. 

Bcaiophaya atercoraria, notes, 059. 
Bchistocerca gregaria in the Sudan, 459. 
Bchizoneura lanigera. (Bee Apple aphid, 
woolly.) 

Schizophyllum — 

alncum, notes, Wash.Col., 540. 
commune resistance to sodium ffiioride 
and zinc chloride, 863. 

School and country life, 889. 

Schools — 

agricultural. (Bee Agricultural 
schools.) 

folk high, of Denmark, developmcJit, 
889. 

Science teaching, treatise, 488. 
Solcropycntum aureum, notes, Arlz., 746. 
Bcleroapora — 

graminicola, studies, Iowa, 846. 
philippinenais on teoslnte, effect, 62, 
Sclcrotinia — 

cinerea, inoculation experiments, 463. 
cinetea, pectinase of, 616. 
cinerea strains, notes, 747. 
intermedia n.sp., description, 350. 
osoycoedt notes, U.8.D.A., 454. 
epp., notes, Pa., 60. 

Sclerotlnias, fruit-rotting, studies, Md., 
748. 

Bclerotium — 

cepivorum, notes, 351. 
oryzae, notes, 852 ; Ark., 347. 
rolfsii, notes, 361. 

Scorpions, notes, 760. 

Scrotum, temperature-regulating function, 
622. 

Scurvy — 

effeci on structure of testes, 664. 
experimental, specific ration for, 696. 
Sea food, nutritional value, 793. 
Sedimentation, treatise, 619, 

Bedum tclephium as primary food plant of 
Aphis gossypii, 60. 

Seed- 

analyses in Now York State, 30. 
certification, relation to plant diseases, 
242. 

Growers’ Association, Canadian, report, 
738. 

plckhT, directions for construction, 
360. 

testing, rules for, U.S.D.A., 631. 
Testing Station, Swedish State, 640. 
tests, N.H„ 738 ; Vt., 439. 
tests in New Zealand, 40, 
treatment for diseases, physiological 
action of solutions, 446, 
treatments, 447, 048, 649. 
treatments, biological testing, 649, 
treatments for seed-borne diseases, 
Kans., 849. 

Seeding machines, single grain, develop- 
ment, 80. 
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Seeds — 

absorptivity of fungicides by, 447. 
composition, relation to seedling 
growth, 815. 

dormant, of Xanthinm, continuous res- 
piration studios, 516. 
germination, catalase variation in, 24. 
germination, effect of X-rays, 326. 
hard, studies, 39 
imported, U.S.D.A., 326. 
in cereal culture, disinfection methods, 
749. 

Inspection, Ind., 531 ; Me,, 531. 
size, effect on plant production, 24. 
viability, determination by electrical 
conductivity method, 627, 
weed. (JSee Weed seeds.) 

Selanaapidue artinilatua, notes, 662. 

Selenta tetralunaria eggs, toxicity of 3:6- 
dinitro-o-cresol, 350. 

Self-feeding and self-watering for pigs, 
value, Nebr., 664. 

Septic tanks — 

for farm sewage disposal, 81, 385. 
2-chamber, notes, 111 , 280. 

Septicemia, hemorrhagic — 

Immunity studies, III., 276. 
in cattle in India, 477. 

Beptoria — 

calliatephi, notes, 64. 
gladioli, notes, 549, 561. 
glycinett, notes, Del., 348. 
helianthi, notes, 61. 
lavandulae, notes, 748. 

Ipcopcraici, rolution to temperature and 
humidity, 247. 

Seri cite as source of potash, 322, 

Sericulture, {Bee Silkworms.) 

Besia piHipes. {Bee Peach borer, lessei.) 
Seturia in eyes of horses, 678, 

Settlers (S'ce Land settlement.) 

Sewage* — 

disposal and waler supply on farms, 
W.Va., 81. 

disposal, tarm. septic tanks for, 81,385, 
disposal syHt< ms tor farms, 779. 
disposal systems for Florida rural 
homes, 483, 
farm, descripl ion, 779 
tank gases, studies, 82. 

Sex — 

chromosomes in dioecious plants, 27. 
determination, 730, 

difference in linkage In rats and mice, 
130. 

hormones, effect on erythrocytes and 
hemoglobin In fowls, 769. 

In plants, change of, 815. 
linkage in canaries, 818. 
ratio In man, 32. 

ratio in mice and rats, effect of alco- 
holization, 32, 227. 
ratio, seasonal, in pigs, 71. 
transition in Arisaema Japonioa, 33. 
Sexual dimorphism in Mercurialia annua, 
617. 


Sexuality, abnormal, in animals, 224. 
Sheep — 

breeding for fleece improvement, 70. 
breeding for talllessness, S.Dak., 561. 
breeds, comparison, 763. 
coarae-wooled, development in Russia, 
764. 

crossbreeding, Pa., 164. 
diseases, notes, Utah, 571. 

(Bee also epeci/io diseases ) 
feeding and management, effect on 
wool, 662. 

feeding and nutrition experiments, III,, 
263. 

feeding experiments, 374 ; 111., 367 ; 
Ind, 562. 

{Bee also Ewes and Lambs.) 
fertility In, 668. 

fertility In, effect of meteorological 
factors, 608. 

goiter control in, Mont., 173. 
losses in feed lot.s, Colo., 878. 
marking problem, 96. 

Merino, horn development, effect of 
castration, 663. 

Merino, white as dominant color, 428. 
. pasturage for, Nev , 264. 
pasture values and methods for, Kans,, 
865. 

Piebald, and their crosses, 32. 
piebald pattern in, genetic composi- 
tion, 818. 

poisoning. {Bee Livestock poisoning, 

Plants, poisonous, and speciflo 

plants.) 

production experiments, S C., 561. 
production in Red River Valhiy, Minn., 
500. 

raising in central Alberta, 763. 
reversed badger- face pattern in. 28. 
8k(‘letal development in, 764 
stomach worms in, control, III., 276. 
{Bee also Ewes and r.ambs.i 
Shelter belt plantation, test'^, Mont , 138. 
Sherbets, manufacture, N Y Stale, 189. 
Shrubs — 

and flowering trees, handbook, 443. 
and trees (»f t^nlitoniia gardens, 
treatise, 340 

insects affecting in Pennsj Ivauia, 458. 
Silage — 

corn, immature, feeding value, 111 . 271. 
corn, V. swedes for ewes, Wis , 763. 
crops, tests, Fla , 821. 
dry stover, feeding value, 111 , 366. 
experiments at Nagpur, 666 
feeding expeinru'nts, 471 
feeding value for wintering cattle, 
Oreg, 365. 

oat and pea v. suiiflowei, for cows, 
Munt., 160 

rot, new type, Wis., 761, 
studies, Kans., 871. 
sunflower v. corn, N.Y.Cornell, 336. 
sunflower, v. oat and pea for cows, 
Mont, 169. 
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Sllago — Coritinuod. 

sunflower, weight and lateral pressure, 
Mont., 281. 

V. swedes for milk production, 671. 
ISilanu farinom, life history and habits, 04. 
Silicon, fertiliising value, 323. 

Sllk- 

arlificial, dyeing, 898. 

{See also Rayon.) 

Association of America, report, 95. 
effect of dry ch'anlng, 95 
from Uganda, dogummlng tests, 823, 
isoelectric point, determination, 712. 
Silkworms, ovary di'vclopment, 3G0. 
Silkworms, rearing iu Porto Rico, 552. 
Silos, cost of filling, Wis., 484 
Silos, filling, studies, Wis, 778. 

Silos, tow(‘r and pit, comparison, 066. 
Silver-Y moths, notes, 659. 

SilvicultiiM* on an ecological basis, 538. 
iSimaeJhis pariana, life lilstory and control, 
3Gl 

Bimuhum (Jamnosum, development of 
Onchocerca volvulus in, 62. 

Slnu.sitis in turkeys, argyrol for, 478. 

Bipha flata, notes, 552. 

Sirup, manufacture, 506. 

Sisal culture in German East Africa, 
treatise, 828. 

Bitonea hispidulus, egg studies, 458. 
Bitophilus oryza, (See Rice weevil.) 

Skim milk — 

number of cells in. N.Y State, 274. 

powder(‘d, for calves, 668. 

sour, concentrated, U.S.D.A., 571. 

Slag. (See Phosphatic slag.) 

Sludge, activated — 

fertilizing value, Wis, 714. 
production, composition, and value, 
514. 

(See also Sewage.) 

Smith, E. F., editorial notes, 601. 

Smoke, effect on wet wash, 898. 

Smut control, tests, Utah, 543. 

Smut fungi, studies, 843. 

Smuts, life history and physiology, 648. 

(See also specific hosts.) 

Snakes, key to species, 66 
Snakes of Iowa, Iowa, 652. 

Snapdragon rust, life history notes, 250. 
Snow, nifregen compounds in, 120. 

Snow, substance.s in, TI S.D.A., 321. 

Snow surveys, Utah, 576. 

Social woik, relation to tbe family, 891. 
Sociology, rural, textbook, 489. 

Sodium — 

cblorid'', effect on colorimetric deter- 
minations of pll, 204. 
chloride, tolerance of plants for, 724. 
chloride, valiu' In torn ration, 060. 
(»SVc also Salt.) 

citrate administration with carbon 
tetrachloride, effects, 572. 
determination in foods, 614. 
excretion, effiect of potassium intake, 
465. 


Sodium — (Vjntlnued. 

fluoride for cattle lice, 156. 
fluoride penetration in wood, visual 
determination, 853. 

fluoride, resistance of wood-destroying 
fungi to, 853. 

fluoslllcate experiments for cane borer, 
768. 

fluosllicate for blister beetle control, 
860. 

fluosllicate for soil treatment, Wash. 
Col., 554. 

fluosllicate, insecticidal value, Tenn., 
154, 

fluosllicate, use in grasshopper baits, 
156. 

fluosllic.'ite V calcium nrsen.ite for boU 
wef\il control, 168 

nitrate and ammonium sulfate, com- 
parison, 23, 62tl. 

nitrate, effect on apples, Del., 342 
nitrate, effi'ct on quality of sugar 
bc«‘ts, 637 

nitrate, effeet on soil reactions, 22 
nitrate, effect on strawbeiry yield, 443, 
nitrate, fertilizing value, N Y Cornell, 
.334. 

nitrite, use in meat curing, 188 
silieofluoride and arsenical mixtures, 
toxicity to plants, U S D 564. 
silieofluoride for peach bacterial spot, 
453. 

sulfate action on Portland cement, 281. 

Soil -- 

acidity — 

ion exchange In relation to, 115. 
ionlmetric determination, 809. 
nature of, Wis , 715. 
papois on, 17. 

tests, modified Comber method, 
718. 

analysis, mechanical, simplification, 
315. 

bacteria activity, effect of green man- 
ure, 420. 

bacteria, effect of forms of lime, 215. 
characLcrlHtics, treatise, 617. 
colloids - 

base exchange in, 416 
electrodialysis, ba.ses removed by, 

115. 

electrokinetlc behavior, relation to 
base exchange capacity, 416. 
relation to plant nutrition, 723. 
studies, 18. 

conditions and plant growth, treatise, 
714. 

conservation, future trends In, 513. 
cultivation studies, use of dynamom- 
eter in, 480. 
dynamics, 680. 

erosion from early plowed wheat land, 
75. 

erosion In lea solD, measurement, 76. 
erosion prevention in Alabama, 316. 
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BoU— 'Continued 

extracts, clear, collodion sacks for ob- 
taining, 408. 

extracts, phosphorus in, effect of lim- 
ing, 213. 
fertility— 

and colloidal behavior of soils, 808. 
('Xporimeiits, Colo , 810 ; Ky., 812 ; 
Minn, 513. 

relation to its Iron and manga- 
nese, 718 

requir(‘inenta, Oliio, 823 
studies, 410; Ariz., 710; Ark, 
319; 111., 212. ;il0; Ind, 111), 
1‘a, 119; WashOd, 508, 509, 
513 

stndie.s in India, 509 
syderii, us(‘ of oat straw In, 119 
fumigation with paiadu hlorobeiiz<me, 
Call! , 255. 

gels and ariiticial gels, diffeiences in 
heat of reaction, 718 
management experiments, JMinn., 613 
management in ea.stern ('anada, 022. 
management studies, 111 , 319 
moisture — 

constant.^, Utah, 570 
contjol, engineering feutun'S, 177. 
clT(‘(t on dev(‘lopiiient of cabbage 
yello^VH, 448 
(Hiuivalent, 208 

inoveiiK'nt in fall and spring, 19 
inovmnent, vapor phase. 317. 
phenommiu, relation to light, 415 
relation to plant grow'th, 317. 
studies, 20 ; Wash (\)1 , 509 
organisms, det^ompositmu of toxins by, 
Ala., 21. 

physics, H'seareh metliods, 414 
physics, studies, Utah, 570. 
potassium, availability, Ohio, 512 
reaction, effect of hacteria and ferti- 
lizers, 419. 

reactions, relation to plant successions, 
317 

sdence in 1925, revieAv of Oeniian 
literature, 414 

Science, Internaltoiial Congress, notes, 
400 

Science, International Society, meeting 
of second commjssiou, 17. 
solution, effect oi pll, Kans , 811. 
solutions, phosphorus in, effect of lim- 
ing, 213. 

soluilons, studies, Wls , 735 
survey in — 

Alabama, Crceue Co., U S.D.A , 
017. 

Florida, Lake Co., U.S.DA., 417. 
Georgia, Bibb Co., U.S.D.A., 418. 
Georgia, Jtooly Co, U.S.D A.. 511. 
Georgia, Muscogee Co., U.S.D.A., 
418. 

Illinois, Marion Co., 111., 809. 
Illinois, Saline Co., 111., 117, 


Soil — Continued. 

survey in — continued. 

Indiana, Clay Co., U S.D.A. , 810. 
Indiana, Gibson Co, U S.D.A., 817. 
loAva, .Tasper Co., Iowa, 17. 


Iowa, O'Brien Co., Iowa, 

18. 

Maryland, Garrett 
315. 

Co., 

U S D.A., 

Michigan, Berrien 
810 

Co , 

U.S I) A., 

Michigan, OttaA\m 
315. 

Co., 

II S D.A , 

NeliruNka, Kearney 
810. 

Co , 

S I) A , 

Nebraska, Merrick 
317 

Co., 

USD A, 

Nevada, Las Vegas 
3 J 8 

New York, Cayuga 
318 

area, 

r S 1> A , 

Vu , 

USD A.. 

Tminesset', Idckson 

Co., 

1' S D A., 


511. 


Tex. 18 , 

Coleman Co , 

US DA., 

818. 

Texim. 

Ueeves Co , 

U S 1) A, 

718. 

Texas. 

Kmkwjill Co 

, u s r> A 

. 18. 

W(‘st ^ 

drginia, Grsint Co , U.S.D.A., 

318 




W(‘st 

Virginia, 

Mercer 

Co., 

U.S 

T) A , 418 



W('b-t 

Virginia, 

Mineral 

Ct>., 

U.S. 

D A., 316. 




tempera tuie — 

f'lTect of forest cover, 837. 
effect on development of cabbage 
>elloW'S, 448. 

effect on rice germination and dis- 
ease, 853. 

relation to cereal diseases, equip- 
immt for study, 350. 
relation to plant diseases, Wls., 
445. 

studies in Egypt, 317 
tests fur subgrades, significance, 
U.S D.A , 177 

typi's in iioi th-contral Indiana, 817. 
Vita, tests, Can, 513 
Avater. (^Vc S(»ll mobvture ) 

Sollgro, tests with, 321 
Soils - 

auratiun, olTect on Imimiivns hahamma, 
425. 

alkali (aS’cc Alkali ) 

‘alternate Avettiug ami dr\iug, and 
freezing, effect, 318 
ammoniilcation (^cc Ammonifieation.) 
and plants, moisture relationships, 209. 
biophysicjil and biochemical studies, 
315 

calcareous, availalile phosphoric acid 
in, 20. 

carbon-nitrogen ratio in, 210. 
clasdficutioii, 17. 

classification scheme, Kopecky, 479. 
colloidal, properties, U.S.D.A , 208. 
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Soils — TontinU’d 

consistency,* determination, tJ.S.D.A., 
882, 

contraction and expansion on wetting, 
717. 

cropped continuously to grain, lebuild- 
ing, Mont , 119. 

glacial, of Minnesota, studies, 618, 
Hawaiian, effect of paper mulch, 209. 
heavy alkaline, organic matter in, 718 
heavy, moisture equivalent, 717. 
humid-tropical and humid-temperate, 
Comparisons, IIG. 

In cereal culture, disinfection methods, 
749 

inoculation {See Legumes, inocula- 
tioii.) 

iron ab.sorption by, 417. 
lime requirements, determination, 2S. 
lime requlrr nionts, papers on, 17. 
limed, l(hss of constituents In soil zones, 
721 

magnesian, c.iuse of infertility, 418. 
mapping, papers on, 511. 
marsh (*Sfcc Marsh.) 
muck (iS'ec Muck soils.) 
nitrogen content. {Sec Nitrification 
and Nitrogen.) 

of Alberta, nitrate production in, 621. 
of Assam, humus content, 719. 
of Ceylon, absorption of fertilizers by, 
820. 419. 

of glacial region, Ohio, 210. 
of Michigan, profiles, Mich., 398. 
of Nelson district, New Zealand, 319, 
419. 

of North Wales, phosphate losses by 
leaching, 721. 

of Saratov experiment region, studies, 
716. 

of South Africa, protozoa In, 118. 
of the Sudan, studios, 510. 
of Transvaal, chemical studies, 116. 
organic matter in {See Organic mat- 
tei ) 

peat. (See Teat ) 
pH value, determination, Wis., 716. 
pH value, effect of soil-water ratio, 
Wis, 715 

phos])horie acid requlremenfs, 710. 
plasticity, 19. 

profile stiullcs, papeis on, 511. 
r(*ciprocal repiession by calcic and 
mngnesic additions, 417. 
sei pontine, bacterial flora of, 719. 
sterilization in greenhouses, 46 ; Kans., 
843 ; Ohio, 613. 

Sterilization with steam under pres- 
sure, Colo., 839. 

studios, 111, 212; Town, 8il; Kans., 
811 ; S.Dak., 623 ; Utah, 508 ; Wash. 
Col. 608, 609. 
studies, papers on, 511. 
subgrade, studies, Colo., 880. 

BUbgrade, studies, econoiplc possibilities, 
U.S.n.A., 882 

Solar activity and weather changes, 16. 


Solar radiation — 

and plant growth, 114. 
and weather forecasting, 16. 
factors affecting, 114. 
intensity, instruments for readiugSr 
USD.A,, 314. 

Study, relation to plant growth, 807. 
Solarimeters and solarlgraphs, U.S.B.A,, 
314. 

Sols, relative viscosity, 310 
Solutes exuded by root pressure from 
vines, 424. 

Solutions, nnlrient. {See Culture media.) 
Sorghum— 

bacterial disease, 47. 
effect of distribution of rainfall, Kans., 
823. 

grain, harvesting, root cutting as aid, 
683. 

grain, variety tests, Ariz., 731. 
improvement, Kans., 822. 
insects affecting, Kans , 856. 
kernel smut, control, Kans., 842. 
smut, control, Colo., 839. 
smut infection, factors affecting, 651. 
smut resistant varieties, 246 ; Kans., 
822. 

variety tests, Fla., 821 ; Kans., 822. 
Sorghums — 

method of crossing, 637. 
natural cross-fertilization In, 631. 
Sorgo — 

for silage, culture methods, Miss., 731. 
variety tests, Ariz., 781 ; Ark., 832 ; 
Iowa, 821 ; Kans., 822. 

South Carolina College, notes, 409. 

South Carolina Station, notes, 499. 

South Carolina Station, report, 699. 

South Dakota College, notes, 197. 

South Dakota Station, notes, 197. 

South Dakota Station, report, 699, 608. 
Sow thistle survey of Ontario. 233. 

Sows, brood, and litter, management and 
feeding, 71 

Sows, brood, winter rations, I’a., 165. 

{See also Pigs.) 

Soy bean — 

and Sudan grass mixtures, tests, 111., 
334. 

diseases, studies, Del., 848. 
flour, fat content, 312. 
hay, chopped, effect, Wis , 772. 
hay, feeding value, 111., 263, 270 ; Ohio, 
169. 

hay, ground and chaffed, feeding value, 
111., 375. 

hay, seeding and curing, Ky., 132. 
hay V. alfalfa hay for dairy cows, Wis., 
772. 

mosaic, notes, 349. 
oil, effect on pork quality, 111., 370. 
oil meal, digestion experiments, lU., 
368. 

oil meal, feeding value, S.C., 268, 
silage, feeding value, Ohio, 169. 
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Soy beans — 

adjacent lows, effect on one another, 
2;i3. 

and corn, interplanting, Iowa, 822 ; 
Kiins.. 822. 

as protein supplements for pigs, Del., 
309. 

breeding for oil content, 111., 232. 
cost of production, 111., 385. 
eytological studies, Del., 327. 
cff('c( of iron compounds, 723. 
effect of varioufi lengths of day, 640. 
effect on lollowing crop, 111., 232. 
for baby chicks, Del., 372. 
ground, as protein supph'ments for 
laying hens, Del.. 372 
ground, effect on butter. S Dak , 671. 
growing, machines used in, III , 289. 
harvesting with the combine, loeses In, 
282. 

inoeulation, 436; Iowa, 822. 

Insects affecting, 155 
mottling in. cause, Wis , 733. 
natural cr >s.sing in, 033 
nodule formation, relation to carbohy- 
drate-form iiig function, 828. 
planting tests. Fla., 821. 
recessive glabrous character in, 632. 
seeding experiment r, Wis, 732. 
studle.s, 111 , 336 

thickly planted, for bay, III., 271. 
variety tests, Aik., 3.32; Can,, 432; 
Fla., 821, Ga.Coastul Plain, 523; 
111., 232, Kans., 822; Md„ 132; 
Minn, 524; Miss, 731, 

Spartoccra batata, studies, 552 
Species, origin, 727. 

Spermatogenesis of domes lie mammals, 475, 
Spermatozoa — 

duration of poteucy in n-moved epidi- 
dymis 522. 

production by chickens, effect of feeds, 
197. 

Sphacelothcca spji , notes, 951 
Bphaeropnis malotum on appl<^ and pear, 
353 

Bphacf oihcca huwuli^ notes, 748 
Sphaetothcca niorb-uvac, notes, 541. 

^phenop floras spp. (]8rt; Corn billbug ) 
Sphenopivra sp , parasite of, 362. 

Spider, black widow, notes, 251. 

Spider mite. (/S'cc Rul spider) 

Spiders, British, handbook, 392. 

Spinach — 

availability of iron in, 494. 
canned, vitamin in, S Dak , 690 
disease resistant varieties, 549. 
Fusarlum wilt, new, Tex , 249 
Spirillum aboitus ovis In sheep, 777. 
^piro(^hacia cytoptmga^ notes, 808. 
f^poront-nui omycocal, notes, 249. 
ffporotrivhum — 

citri n.sp , description, 851. 
glocosporoides, notes, 052. 
fnalorum n sp., description, 849. 

Spray- 

injury, 47. 

liquids, physics of, 457. 


Spras" — Continued. 

materials, newer, Mich., 854. 
plants, fitation.ary, Cahf., 283. 
residues, removing, 411. 

Spraying? — 

dust. {See Dusting.) 
tests with waste sullite liquor, 712. 
(See also Apples, Potatoes, etc,) 
Sprays — 

copper. {See Copper.) 
introduction and development, 235. 
oU, tests, 254. 

value of flsh oil as adhesive, U.S D.A.» 
658. 

(/See also Insecticides, Fungicides, and 
speciflo forms.) 

Springtalls on cultivated mushrooms, con* 
trol, Pa., 154. 

Spruce — 

aphid, green, notes, 659. 
budworm attack, tissue anatomy due 
to, 355. 

budworm blocoenose, 661. 

budworm Injury, 427, 

budworm, studies, 460. 

gall aphid, studios, N.Y.Cornell, 156. 

In Upper Peninsula, Mich., 838. 

Squash beetle in Arizona, 157. 

Squash mildew, control, Guam, 245. 
Squashes, feeding value, Wash.Col., 666. 
Squirrel, Columbian ground — 
effect of short season, 56. 
storing habit, 657. 

Squirrels — 

red, ecology, 854. 

yellow ground, of Tin kestan, 863. 

Stable fly, studies, 401. 

Stables, ventilation, natural draft, auto- 
matic control, 683. 

Standard of living — 

and farm incomes. Ark., 386. 
on farms, U.S D.A., 185. 
on Iowa farms, Iowa, 180. 
Staphylinldae, data, 358. 

Staphylococcus pyogenes aureus, cause of 
abscess in feet of hens, 280. 

Starch — 

in cereals, genesis, 325, 
manufactuie, 506 
sugar, manufacture, 506 
Starters and iiGutralizers, Ark., 876. 
Statistics, oh'ments of, 690. 

Statistics, graphic presentation, circles or 
bars, 791. 

Steers — 

fattening, Minn., 659. 
feeding experiments, Ky., 162 ; S.C., 
560; Wash.Col, 660. 
pulse rate, effect of feeding cellulose, 
261. 

wintering, Kans., 364 ; Ky., 162 ; Or^., 
366. 

(See also Cattle.) 

Stem rust, simultaneous surveys for, 860. 

(See also host plants.) 

Stephauldae, data, 858. 
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Stcphanoderes hampvl in Uganda, sum- 
mary, 362. 

Stetcum — 

fasciatum resistance to sodium fluoride 
and zmc chloride, 853 
purputeuv), enzymes in, 515. 
purpureum, notes, Kans , 842 
aunguinolentutn on balsam, 356. 
Sterility — 

dietary, studies, 664. 
in cattle, Fla , 878. 
in mares, Ky., 172. 

Sterilizer for milking utenviils, 878. 

Sterols, antirachitic properties, effect of 
irradiation with ultra-violet light, 295. 
Sticktlght flea, origin and spread, 150. 

Stock. (jSce Livestock ) 

Stock foods [See Feeding stuffs > 
Stockyards fever. (*Scc Septicemia, hemor- 
rhagic.) 

Stomach wonns in slu'cp, control, III., 276. 
Stomata — 

effects of chemical substances on os- 
motic values in cells, 325. 
of conifers, black deposit in, 27. 
StomoauH oalvltiam. (*S'ec Stable fly ) 
Stone — 

broken, production costa, U.S D A., 177. 
for road building. {See Road mate- 
rials.) 

removal as phase of land clearing, 779. 
Stoxal, use as larvlclde for mosquitoes, 258. 
Straw — 

feeding value for wintering cattle, 
Oreg., 366. 
hydrolyzatioii, 69. 

physiological and chemical aspects, 
N.y.State, 212. 
utilization, Minn., 518. 

Strawberries — 

disease resistant varieties, 649. 
on the market, diseases, U.S.D.A , 454. 
overhead irrigation for, 111., 234. 
protection for, Wash. Col , 533. 
root and shoot growth, 44. 
variety test.s, Fla., 832; Ga. Coastal 
Plain, 531 ; Mias , 739 ; Utah, 533, 
yield, effect of sodium nitrate, 443. 
Strawberry- 

black root, notes, 354. 
diseases, littl<* known, 54. 
disease's, studies, Fla., 840. 
red plant, notes, 850. 
i*€d plant, studies, 152. 

Streams, small, power possibilities, Mich., 
899. 

Streptococcus — 

gall&i'iaCj notes, 758, 
genitaUum, notes, Ky., 172. 
lactis group, classification, Iowa, 571 
Stresses, statically indeterminate, treatise, 
780. 

Strigck — 

hermonihica^ notes, 449. 
lutea on rice in Sumatra, 548, 
Strophostyles helvola host of bean bacterial 
blight, 351. 


Strychnine determination in poisoned 
grains, 506. 

Stump removal, use of explosives for, 681. 
Sucrose inversion for determination of 
acidity, 809. 

Sudan grass — 

and soy bean mixtures, 111., 384. 
and soy beans, seeding experiments, 
Wis , 732. 

IHistiire tests for pigs, Ark., 369. 
pasture v alfalfa pasture for hogs, 
Nebr , 564. 

seeding experiments, Wis., 732. 

Sugar admin i.stra firm with carbon tetra- 
chloride, effi'cta, 572. 

Sugar beet — 

curly leaf, transmission experiments, 
247 

curly top, relation to ChenopotUum 
murale, 51. 

curly top, re.slBtaiiCe to, 247. 
industry In United States and else- 
where. 437. 

nematode, control, T’.S.DA, 518. 
products, injurious effects, TTtah, 571. 
seed disinfection, 51. 

.seed, producthm t(‘Ht, Mich , 829. 
tops as oats substitute for draft 
horses, 71. 

Sugar beets — 

culture experiments, 35 ; Can., 433, 
developnu'Ut during second year, 725. 
exprrlmen*^.s, Minn , 524. 
experiments In Ireland, 637. 
fertilizer expel iments, 35, 637 ; Mont., 
133. 

irrigation experiments, Utah, 625. 
on irrigated farms, yields, Mont, 182. 
respon.se to light and tt'mperature, 
'Wis., 724 

soil preparation and fertilization, 
Mich , 828 

variety tests, 35 ; Can., 132 ; Minn., 
524. 

variety tests, methods, 828. 
yields on muck lauds, Mich., 823. 

(See (il8o licet.) 

Sugai cane — 

aphid, yellow, notes, 552. 
borer, notes, Guam, 251. 
borer poisf)ning with sodium fluosiU- 
cate, 758. 

borers at Soiedad, Cuba, 858. 
botany, ,389, 

lireeding in Hawaii, 633. 
bre(‘ding technique, 37. 
burning before cutting, 38, 
culture cxptTiments, 35. 
diseases and sugar production, 353. 
diseasf'H in British Guiana, 842. 
diseases in Mauritius, 848. 
diseases, notes, 451. 
effect of sulfur, 37. 
experiments, 524 

expi'riments In Ij<\s8er Antilles and 
British Guiana, 233. 
experiments in Queensland, 37. 
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Sugar cane — Continued. 

fertilisicr experiments, 5LM. 
foot rot, notes, 353 
genetics, piactloal, C33. 
insects afPc'Ctlng, 858, 750. 
leaf scald, identity and Jiiva gum dis- 
ease, 451. 

leaf scald, notes, 353. 
leaf stripe, notes, 353. 
matizado, histology and cytology, 462. 
mealybug new specie js in (’iiba, 150. 
mosaic, distribution and hosts, 451. 
iijobaie, in8(‘ct traui-^mission of, &5H 
mosaic, notes, 748 

moth borer damagi' in Ginnicloupc, 460. 
moth fttalbboror. notes, 557 
I» 0 J 234, behavior In Tucnuitia and 
elsewhere, 737. 
pests ill we.stcrn Mexico, 15.5 
lolo In plants, 425 
loot diseases in Porto Rico, 51 
seedlings in Tucunifin, 829 
streak disease, notes, 447, 748. 
sli'caK diSi^ase, tiansnnssion, 649 
varieties, 35. 

vaibties, a(i('ajie census, 38 
Mineties, ontological studie-^, 221 
varieties, •‘xollc, in Bombay Deccan, 
829 

varieties In .Ta'va, 437, 
varieties of Pomban I’nssideiicn , 829 
Sugar — 

coloiiinetiT cornn'tiou curv(‘s R)r, 204 
coloring, mamifaehirc, 506 
detci lalnation metlnal, .50.5 
lie(‘ and hydrolyzable in loods, deter- 
mination, 111. 

in blood. (8cc Blood ^alga^. ) 
in untie, <b teimuiation, 112 
industry In Hawaii, 737 
of pbotosynlhesis and role of cane 
sugar, 627 

preservative action in catsup, N.Y. 
State, 711. 

production, ('ft‘c( t of weatlier, U.S 1> A., 
314. 

Sugars. (8Y<5 Glucose and Sucrose ) 

Sail ate— * 

formation, effect of lime, 215. 
losses fiom limed soils, 721. 
ut ammonia. (8V;c Ammonium sul- 
fate ) 

Sulfate.s— - 

effect on sulfur oxulatlon, Del , 318. 
in liiin and snow, IT.S.D.A,, 321. 
losses from soil, tactoi's affecting, 214 
Sulfite liquor waste as spray, 712. 
Sulfonphtbaleln indicators, new, syntbi'sis 
and properties, 503. 

Sulfur — - 

as fungicide and fertilizer for sweet 
potatoes, 452. 

as sugar cane fertilizer, 37 
colloidal, as spray material, 47. 
dust for rust control, Minn., 644. 
effect on alfalfa and clover, Mont., 123. 
effect on availability of pliospljate. 624 


Sulfur — Continued. 

effect on iiiicroffora of soil, 122. 
effect on nitrogen loss from soil, 609. 
effect on solubility of potassium, 422, 
fertilizing value, Wash. Col , 613. 
fineness, jxdation to oxidation rate, 216. 
fungieidal activity, 543. 
in rain from protected and exposed 
gage, 212. 

inoculated, for scab control, 47. 
metabolism, 14, 
mixtuies (Sre Lime-sulfur.) 
oxidation, (ffect of snlfales, Del, 318. 
transfornialion by fungi, new product 
of, 325. 

treatrmnt foi concrete, 77 
Run scald in plants, conditions tor, 648. 
.Sunflower — 

diseases In Minnesota, 51. 

K('cd oil, expel [inents with, 201. 
silage (See Silage.) 

Sunflouers- — 

blooming, 820 

bleeding experiments, Can., 432. 
culture and value as silage crop, W. 
Vo., 38. 

variety te‘-t«, Can , 4:’.2 
Sunlight — 

(ff^'ct on cnl(‘imn et]uilibriiiin of cows, 
464. 

elL'ct on glowing chicks, (’’an., 409. 
(‘ITeet on niti Hication, 21. 
relation to growth of calves, Kans., 
871. 

V lime in bone building, Wis., 767. 
winter, eflfect on egg pt eduction, Wis., 
767. 

(See aho Light.) 

Smi'-hine for pigs, Iowa, 267. 
Siipcaqiliospbate- 

availability In soils, 121. 
effect on growth of tomato plant, 441. 
effect on soil reaction, 22. 
fertilizing value, N Y Cornell, 334. 
pcneliatioii into soil, 422. 

Km ra — 

111 camels, lu'almonr, C78 
in etjnim s, e.xperiniental treatment, 
.57 4 

ot lioi'-es ami cattb' iu India, 279, 877 
SniietJag jiTUuiples and piartice, tieatise, 
76 

Suede bactern)siK, noios, 541. 

.S\v(*de leaf «pot, notes, 145 
Kw ed<"^ 

composition, 761 
culture expenimmls, Can,, 433 
V. corn silage tor bn-edlng ewes, Wis., 
76 1 

V. hil.ige for milk production, 071. 
vatiety tests. Can , 432. 

Swedish Moor Culture Association, wmrk of, 
! 824 

I Sweet elovm- - 

j bunnial wdilte, composition, 037. 

' culture, 437. 

I (or soil improvement, Minn . 513 
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Bweet clover — ConMnued. 

germination of old seeds, 89. 
handling for nitrification, IIL, 622. 
Hubam, as nurse crop, Conn.Storrs, 
821. 

Hubam, honey from, quality, Aria., 765. 
In old pastures, tests, Conn.Storrs, 821. 
nitrification in soil, 210. 
pasture for beef herd, 111., 262, 366. 
pasture tests for pigs, Ark., 869. 
pasturing tests, Ky., 132. 
second year, effect of close cutting, 
Ky., 132. 

seed, fatty oils of, 502. 
seed, scarified and unscarlfled, longev- 
ity, Minn., 524. 
seeding experiments, Ind., 132. 
studies. 111., 335. 

variety tests. Can., 432 ; Mlim., 524 ; 

Wash.Col., 525. 
wilt disease, notes, 148. 

Sweet com — 

and dent crosses, Inheritance of carbo- 
hydrates and fat in, Iowa, 619. 
ashing methods, 18. 
breeding experiments, 111., 234, 343 ; 
Me., 42. 

diseases, seed treatments for, 160. 
fertilizer experiments, 111., 343. 
home-grown strains, Iowa, 838. 
quality, seasonal factors, 634. 

Sunshine, description, N.Dak., 740. 

{Bee also Corn ) 

Sweet gum and river birch, soil and mois- 
ture relations, 846. 

Sweet peas, hard seeds in, 826. 

Sweet potato — 

black rot, Infection and temperature 
relations, 150. 
bug, studies, 552. 
diseases, Wash.Col., 648. 
mosaic, notes, Ark., 348. 
mosaic, transmlsBlbillty, Ark., 51. 
pox, cause, Del., 348. 
pyralid moth, notes, 861, 
llhizopus infection, effect of humidity, 
150. 

Sweet potatoes — 

breeding experiments, Ark., 332 ; Miss., 
781. 

bud sports in, 128. 
culture in New Zealand, 834, 
fertilizer experiments, Miss.. 781 ; 
S.C., 625. 

hogging down, S.C., 566. 
mutations In, 828. 

pruning and spacing tests, Ariz., 731. 
quality for canning, cflfect of storage, 
112 . 

spacing experiments, Miss., 731. 
studies, Ark., 833 ; Ga.Coastal Plain, 
628. 

use of sulfur on, 452. 
varieties, characteristics, 525. 
varieties, physiological study, 516. 
variety tests, Ariz., 781; Ark., 382; 
Ga.Coastal Plain, 523 ; Ounm, 229 ; 
8.C., 625 ; Wash.Col., 626. 


Sweet potatoes — Continued, 

Yellow Jersey, resistant to surface rot, 
648. 

Swine, inheritance of black in, 729. 

(See also Pigs.) 

Sycamore tree, effect of lightning on trunk, 
618. 

Symbiosis In a deciduous forest, 726. 
Symptomatic anthrax. (Bee Blackleg.) 
Bpnanihedon opalescens, studies, 268. 
Bynohptrium endoMoUoum — 
infection, conditions, 660. 
notes, 641. 

Solanaceae as hosts for, 651. 
Syrpbidae, aphidophagous, parasites of, 260, 
760. 

Byzeuctus annttUpeSj notes, 667. 

Tahawus «pp., studies, 461. 

Tachlna fly, red-tailed, biology, Miss., 667. 
Tachycincs asynamorus, notes, 659, 

Taenia infundihuliformis, notea, 576. 

Taenia krabbei, redescription, 760. 

Tania, variety tests, 625. 

Tankage — 

feeding value, Guam, 206; Nebr., 664; 
S.C., 268. 

prices and index, Ohio, 285. 
requirements of pigs, Ind., 666 ; S.Dak., 
565. 

Tanning materials of Australia, 206. 
Tapeworm in poultry, remedy, Wls., 774, 
Tapeworm, infestation experiments, Wyo., 
674. 

Tar distillate washes, tests, 67, G58, 864. 
Tar on wool from sheep-marking, 95. 
Targionia dearnesst, notes, 460. 

Tariff and cattle industry, 486. 

Tariff on wool, treatise, 486. 

Tarnished plant bug, notes, Ark., 355. 

Taro, culture in New Zealand, 334. 
Tarsonemua tepidariorum, studies, 65. 

Taste, physiology of, 491. 

Tax guide for farmers, Mich., 787. 

Taxation — 

farm, In Missouri, Mo., 685. 
farm, in New Brunswick, 688. 
farm, in North Dakota, N.Dak., 586. 
problems of agriculture, S.Dak., 686. 
system of New York State, outline, 786. 
system of South Carolina, S.C., 84. 
Taxes, farm, Index number, relation to 
other factors, N.Y. Cornell. 686. 

Tea — 

black rot, studies, 456. 
branch canker In Ceylon, 851. 
growth and quality, relation to weather 
in Assam, 16. 
leaf disease, notes, 861. 
termites, notes, 462. 
yields, effect of leguminous cover crop, 
45. 

Teaching of science and the science teacher, 
treatise, 488. 

Tectocoris lineola, Ilf© history, 469. 

Teeth, decay from experimental diets, 792. 
Teletwmm cosmopeplae, egg parasite of Oos- 
mopepla btmaculata^ 862. 

TeV'imia emarginatu n.sp., description, 759. 
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^eUimia nitida n.sp., description, 759. 
Temperature — 

abnormal, physiological effects, 897, 
daily, normals of, U.S.D.A., 507. 
effect on bar eye in Drosophila, nonin- 
heritance of, 32. 
effect on crop yields, 413. 
effect on crop yields in I’russia, 413, 
807, 

effect on fat percentage of milk, 170. 
effect on migratory locusts, 360. 
effect on potato yield, Minn., 218. 
effect on rabbit pigmentation, 428. 
effect on vegetation, 15. 
relation to plant growth, 807. 
soil and atmosphere, interrelations, 
620. 

(See also Climate and Soil tempera- 
ture.) 

TencVrioidea mauritanieua. (Sec Cadellc.) 
Tennessee Station, report, 105 
Tennessee University, notes, 499. 

Tent caterpillar, chemical changes during 
life cycle, 757. 

Teoainte, abnormal growths, description, 
52 

Tephtoaia spp. — 

as cover crop, Guam, 228. 
behavior, Guam, 22S. 

Termes helHcoaua, notes, 752. 

Termites, control, 756. 

Terracing — 

farm lands In Texas, 780. 

In Alabama, 316. 

practices, development, 111., 280. 

Testes — 

displaced, activity, 522. 
effect on phosphorus metabolism, 664. 
graft reactions in dlfferimt environ 
meats, 604. 

histological change's during scurvy and 
inanition, 664. 

Testicles, cryptorchld, of man and animals, 
431. 

Testicular — 

degeneration in albino rats, 464. 
extract injections into female guinea 
pigs, effect, 481. 

Testis material Injection Into the rat, effect 
on spermatogenesis, 622. 

Tetranychua telariua. (See Red spider.) 
I’exas — 

fever experiments, Wash.Col., 573. 

(See aUo Plroplasmosis, l)ovlne.) 
Station, abstracts of bulletins and cir- 
cularfl, 698. 

Station, notes, 197. 

Textile — 

fabrics, finishing, treatise, 696. 
Industry, use of X-rays in, 297. 
merchandise, directory, 898. 
oils for dyeing and finishing of cotton, 

98 . 

research, fellowship for, 199. 
Textiles— 

and clothing, textbook, 790. 
and the new generation, 697. 


Textiles — Continued 

collecting the literature of, 297. 
light-fastness tests, 396. 
technical research In, 193. 
treatise, 93. 

(See also Fabrics.) 

Theresia ampelophaga in Crimean vine- 
yards, 360. 

Thermometer, new type for soil and air 
temperature, 620. ' 

TMelavia basicola, notes, 62. 

Thistle butterfly, notes, Wis., 756. 

Thistle, Russian, control, Mont, 134. 
Thomas slag. (See rhosphatic slag.) 
Thresher adjustments, notes, 111., 280. 
Thrips affecting blackberries, 659. 

Thrips, red-bauded, notes, 552. 

Thrtpa tahaci. (See Onion thrips.) 
Thrypiocera pilipennis, notes, 361. 
Thyroid- 

apparatus, rOle in growth of reproduc- 
tive system, 819. 

feeding, effi'ct on oestrous cycle, 465. 
surveys in 10 States, 697. 

Thysaiioptera of Europe, 857. 

Thyaanosoma aetinoides, Infestation experi- 
ments, Wyo., 574. 

Tick- 

bite, t>phus-like fever following, 277, 
fever. (See Piroplasmo&is, bovine, and 
Texas fever.) 

paralysis in Australia, 476. 
paralysis in pigs, 678. 

Ticks, destruction in Jamaica, 65. 
TilachUdmm cinnaharinum n.sp., descrip- 
tion, 849. 

Tillage experiments, Utah, 525 ; Wash.Col., 
500. 

Tillage Implements, types, 282. 

TilleMa— 

laewa, varietal susceptibility of wheat 
to, 448. 

spp , lile history and phy.siology, 648. 
irtlici, notes, 44S. 

tritwi spores, toxicity to animals, 648. 
trieiti, violent spoie-discharge in, 726. 
Timber — 

and concrete in flexure, studies^ C80. 
and underwood Industries, treatise, 487. 
estimating, accuracy ot methods, 046. 
harvesting and sale in national forests, 
U.R.D.A., 239. 

standing, volume tabl('s, Minn., 143. 

V. conciete for bridge floors, U S.D.A., 

177, 

(Sec also Lumber and Wood.) 

Timothy — 

energy value for sheep, 111., 807. 
hay, chopping for work horses, Wls., 
706. 

rust resistant varieties, 853. 

Tin determination in Its alloy, 804. 

Tiphia spp., notes, U.S.D.A., 860. 

Tissues — - 

and cells, physical chemistry of, 108. 
arginine determination in, 710 
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Tmetocera omllana, (See Bud moth, eye- 
spotted. ) 

Tobacco — 

bacterinl Icnf spots, longevity of or- 
ganisms, Ky., 144. 
blat'lc shank, studios, Fla., 848. 
blue mold disease, 848. 
brown root, cause, Ky , 143. 
budworm, seasonal history and food 
habits, 157. 

chlorine in, effect, 437. 
cooperative marketing associations, 
TJ.SD.A., 587. 

costs, returns, iind profits, Ky , 181. 
culture and prefunution in southern 
Africa, 737 

cutworms control, summary, IJ.S.D.A , 

dis' a'^es, studies, Fla., 848. 
du''t, aphlscldal pioperties, M.Y.State, 
Lr>'i. 

envet of fertilizer salts, Ky., 132. 
fermentation, biology, Can , 639. 
fertilizer experlraimts, 35 ; Fla , 821 ; 
Ga.Coastal Plain, 524 ; Ky , 812 ; 
Miss., 731; Wis , 733. 
flea beetle, studies, Ky., 64, 
from Palestine, Nigeria, and Mauritius, 
merits, 339. 

Insects affecting, 553. 
irrigation experiments, 35, 
leaf diseases, 452, 
marketing, Ky., 182. 
mosaic and mosaic of I^icotiana yluti- 
nosum, identity, 62. 
mosaic, cytologlcal studies, 52, 652. 
mohhic in Smitbern Uhodi sia, 452. 
iiH)S.*.le infi'ctlon from use of chewing 
tobacco by imui, Ky., 144 
nicotine content, factois affecting, I’a , 

J 0 1 

nicotine content, Increasing, N.Y.State, 
233, 

I*h.\ tophthora resistant, notes, 52. 
lles('ajvli Institute, German National, 
499 

root rot r<‘fcislaiiee, 52. 
jo< t rot -1 esistant strain, notc^s, Wis., 
733 

seed bed injury by flea beetles, Wis , 
755. 

sci'd bed solN, disinfection, 118. 
seed In'ds, dustiug and spraying ex- 
periments, 52 

seed beds, infection by spitting, 52. 
seed disinfection against wildfire, 52. 
standard sizes, tJ.S.D.A., 688. 
studies, Can., 638. 
topping tests, S.C., 625. 
variety tests, Fla., 821 ; Ga.Coastal 
Plain, 523. 

wildfire bacteria, overwintering, 248. 
wildfire, control, 62, 248. 
wlbiflre, notes, 748. 

Tofnaspis pOfiticata, notes, 155. 

Tomato — > 

bacterial soft-rot, 452. 


Tom a to — Cou t In ued . 

blight, western yellow, factors affect- 
ing, 247. 

blight, western yellow, resistant varie- 
ties, Calif,, 52. 

buckeye fruit rot, studies, pla., 143, 
cuttings, growth responses to food 
materials, 26. 

disease resistant varieties, 549. 
diseases, control, Tenn., 549. 
diseases in Canada, 353. 
diseases in Florida, causes and control^ 
Fla., 549. 

diseases in Indiana, 547. 
diseases, studies, Utah, 540. 
fruit rot in hothouse, 549. 
fruit worm, notes, S.C., ,553. 
late blight, relation to potato late 
blight, W.Va., 549. 
leaf spot, notes, 647. 
leaf spot, relation to temperature and 
bumidlty, 247. 

mosaic transmission by flea beetle, 349. 
naiiliead rust, notes, IHa., 840. 
plant, blooming and fruiting period, 42. 
seed-borne diseases, fungicides for, Fla., 
840. 

soft rot, cause, 452. 
stem end and center rot, 549. 
stocks, diflVrences between strains, 
Utah, 633, 

stripe or stnuik disease in Quebec, 248. 
will nsistant ^'trains, Kans., 842. 
wilt i(>siHtai)t \ark'lies, 247. 

Toma toes — 

ui.‘-enlcal injury to. 041 
breeding experiments, Pa., 130. 
culture, 441 ; Utah, 8i34 ; Ga.Coastal 
Plain, 631. 

du'=5ting by airplane, 57. 
effect (;f phospliorus, 111., 234. 
fertilizer experiments, 41, 42, 441 ; 
Colo., 831; Fla,, 832; 111., 343; 
Miss, 739, 740. 
fruiting habit, 42. 
green, bacterial disea.se, Colo., 839. 
greenhouse, ferlilizir experiments, 111., 
641. 

hybiid, seed production, Colo,, 831. 
natural cro&sing in, 833. 
number of blossoms per cluster and 
dropping, effect of nutrition, 140. 
leproduction and metabolic efficiency^ 
Mo., 440. 

variety tests, Mies., 740, 
wllt-rebl.stant, yields, III., 343. 

Tortnw fumifetana. (See Spruce bud- 
worm.) 

Town and country population, social and 
economic relations, 890. 

Toxins, ilocomposition by soil organisms,. 
Ala., 21, 

Toa'optcra (jraminum, iSee Green bug.) 
Tractor lug studies on sandy soli, 282. 
Tractors — 

cost of usliijr. 111., a86 ; 0,8.0.A., 78». 
on California farruxS, Calif., 679. 
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IVactorfl — Cotitintted, 

wheel type, Mnematice and dynamtcg, 
68Z 

yearly u«e and costa, 111., 286. 

TrameieB — 

spp. resletance to sodium fluoride and 
stnc chloride, 868. 
suhroaea, studies, 162, 

Transpiration — 

and ascent of sap in plants, 424. 
experiments of crops, Kans,, 818. 
rates of leaves of different apple 
stocks, 43, 

relation to salt concentration of cul- 
ture solution, 628. 
studies of arid plants, 812, 

Tree — 

mycorrhisa, studies, 753. 
seedlings, newly-germinated, descrix>- 
tlons, 347. 

seedlings, South African, use as phyto- 
meters, 217. 

Tre<.S " 

and shrubs, handbook, 443. 
and shrubs of California gardens, 
treatise, 340. 

coniferous. (See Conifers.) 
field manual, 240. 

for roadside planting, D.S.D.A,, 142. 
forest, adaptability to Kansas condi- 
tions, Kans., 833. 

forest, photosynthetic activity and soil 
moisture, Vt., 448. 

forc'st, planted by Ohio sportsmen, 
Ohio, 105. 

hydrostatic system, 725. 
iuse<*t8 alTectlng in Pennsylvania, 468. 
of Grout Kritaiu, treatise, 646. 
parasitic fungi affecting, 762. 
shade, insects affecting, Kans., 856. 
shade, studies at Yale University, 799. 
slime-fluxes of, 763. 

Trembles and acidosis, 672. 

T Half ur odea vaporariorum, (See Whltcfly, 
greenhouse.) 

Trichogf amma tmnutum, notes, 801, 667. 
Tricho'jrammatomyia iortrioie, notes, N.Y. 
^tate, 262. 

Triehogrammldae on Orthoptera, 760. 
Tricholesterol, properties, 10. 

Tncholyga aorMllam, notes, 61. 

THchopoda penfUpea, notes, 662. 

Tnfollum, cytolo^cal studies in, 28. 
Trioxyraethylene, use as larvicldo for mos- 
quitoes, 268. 

Triphlepa matralie n.sp., description, 655. 
TromJ^ivula hylae, life history and biology, 
760. 

Tropic excitation, conduction, 126. 

Truck crop diseases, control, Fla., 840. 
Truck crops— 

fertiliser experiments, 111., 848. 
gall midges of« 768. 

Trucks. (See Motor trucks.) 

Trypanblue, action in treatment of piro- 
plasmoses, 877. 

69630—27 8 


TrypamaomC'^ 

onUfi, new iuvertebtate host of, 862. 
evanai of horses and cattle in India, 
877. 

Trypetldae, data, 868. 

Trypsin digestion of proteins in vitro, 
effect of fat, G94. 

Tryptophane in proteins, determination, 18. 
Tuart bud weevil, notes, 862. 

Tubercle bacilli, natural resistance of rab- 
bits to, 777. 

Tuberculin reaction and anaphylaxis, 777. 
Tuberculosis — 

among underweight children, 496. 

avian, control, 176. 

avinn, In cattle, 476. 

avian, in pigs. 111., 276. 

avian, transmission to calves, 111., 879. 

cutaneous (?), in buffaloes, 777. 

Immunological studies, 476. 

In cattle, Immunisation, 279. 
of domestic Carnivora, 677. 
research work in Canada, 774. 
Tularemia — 

Infection, hereditary transmission by 
wood tick, 261, 

susceptibility of coyotes to, 66. 

Tumor — 

formation In Bryophyllum, 641. 
transplantable, genetic study, 225. 
Tumors — 

and hybrid vigor in mice, 622. 
of domestic animals, U.S.D.A., 278. 
Tung oil press cake, fertilizing value, Fla., 
811. 

Turkeys, raising, 73; Nebr., 168. 

Turnip gall weevil, control, 63. 

Turnips — 

culture experiments, Can., 438. 
proteins of, 709. 
variety tests, Can., 432. 

Tussock moth, small, life history notes, 61. 
Twins — 

resemblance in, 131. 

single and double ovum, studies, 331. 

Bole patterns of, 131. 

Tpienohus — 

devastatriar, notes, 541. 
dipaaci, importance in America, 54. 
dipaacij notes, Utah, 640. 
dipaaol on narcissus, 456. 

Tpphlooyha — 

cornea, (See Grape leafhopper.) 
lethierpi, notes, 68. 
sp., notes, 766. 

Typhlocyba, revision of genus, 59. 

Typhoid, avian. (See Fowl typhoid.) 
Typhus, endemic, in southern United States,. 
68, 673. 

Typhus-like fever following tick bite, 277. 
Tproglpphue spp. In flaxseed, 662. 

Tyrosine in proteins, determination, 18. 
Udder cocci, characteristics, 473. 

Ultra-violet irradiation — 

in veterinary medicine, 176. 
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Ultra-violet irradiation— Continued, 

of ood-liver oil, elfect on antirachitic 
factor, 603. 

of food, effect on vitamin D in, 797. 
of Infants, effect, 91, 
of mother, effect on properties of milk, 
295. 

of sawdust, effect on rats, 295. 
of sterols, effect on antirachitic prop* 
erties, 295. 

Ultra-violet light — 

and antirachitic vitamin in eggs, T98. 
destruction of vitamin A in milk by, 
« 8 . 

effect on antirachitic properties of 
rations, 190. 

effect on growth rate of chicks, 868. 
effect on mineral metabolism of lac- 
fating animals, 73. 

Ultra-violet spectroscopy of engine-fuel 
flames, 883. 

Uudernntrltion in children, studies, 395. 
(Kec also Diet deflclency and Nutri- 
tion.) 

Undulant fever — 

as public health problem, 677. 
due to Brumlla ahortns, 174. 
in South Africa, cause, 877. 

United States Department of Agriculture — 
appropriations, 1927-28, 301. 

Bur*‘au of Entomology. (See Bureau 
of Entomology.) 

Office of Experiment Stations* (See 
Office of Experiment Stations.) 

Urea, fertlllziug value, Fla., 811. 

Urea mixtures with phosphatic and potassic 
fertilizers, 821. 

Uredlnales, terminology, 643. 

Uredospores, viability, 446. 

Uric add in blood, cyclic variations In, 
193. 

Urine, cystine determination in, 14. 

Urine, sugar in, determination, 112. 
VrocyttHf — 

cepulae, control, 847. 
tritici, notes, 448. 
viokte, transmissibllity, 762. 

Vromyces vignae, studies, 246. 

UroyhlyctU alfalfae, notes, Utah, 540. 
Uspulun, seed treatment data, 640. 

UstUago — 

avenae, infection and susceptibility, 
448. 

fuardeti, physiological ^;>sdaUzatian, 447. 

levig, notes, 661. 

reiliana, notes, 449. 

spp., life history and physiology, 648. 

tiriaeformiBt notes, 647, 

gtriaeformii, spore germination, 244. 

notes, 448, 641. 
eeae, notes, Kans., 842. 

Utah College, notes, 07, 798. 

UtaJh Station, notes, 798. 

Utah Station, report, 599. 

Vacuum extractor, description, 12. 
VohUiwmpfia m^Ufioae n.sp., notes, 866. 


Vanessa oas'dui, notes, Wit., 766. 

VanesBa notes, 68. 

Varnish, spar, water-resisting, master 
specification, 676. 

Varnishes and paints, analysis, 313. 

Vasa effereutia in rats, ligation, 43t. 
Vegetable — 

fats. (Bee Fats.) 
gardening. {Bee Gardening.) 
proteins. (Bee Proteins.) 
shippers, operations of, N.Y.Comell, 
584. 

tissues, proteins of, 708. 

Vegetables — 

breeding experlmentw, Fa., 189. 
culture, treatise, 888. 
disease resistant, 649. 
effect of irrigation, Iowa, 833. 
in market gardens, winter-killing, 140. 
Insects affecting. {Bee Garden Insects.) 
insoluble pectic substances in, 618. 
maggots attacking roots, control, 63. 
non-acid, canning, Pla., 894. 
preservation methods, manual, 893. 
variety testa, Minn., 631. 
vitamin B losses lu cooking, Wis., 794. 
vitamins In, Kans.. 894. 

Vegetation — 

effect of temperature and rainfall, 16. 
of northeastern Arizona, 744. 

{See also Flora afid PlantH.) 

Velvet bean caterpillar, notes, 156; Fla., 
152. 

Velvet beans — 

varieties as cover crop, Guam, 228. 
variety tests, Fla., 821 ; Ga. Coastal 
Plain, 528. 

Ventilation — 

of stables, automatic control, 683. 
studies, 397. 

systcuns for dairy stables, plans and 
construction, 884. 

Venturia spp., notes, 747, 

Venturia spp., studies, 849, 

Vermont Station, available bulletins, 698. 
Vermont Station, report, 599. 

Vermont University, notes, 197. 

VertioilUum spp., notes, 649, 748. 

Vetch — 

culture methods, Miss., 731. 
proteins of, 798. 

variety tests, Ga.Coa8tal Plain, 628. 
Vetches — 

annual, morphological characters, 88. 
important forage, determination, 88, 
Veterinary. (Bee Animal diseases.) 

Vibrio comma growth, effects of salt and 
pH, 860, 

Vibrios from calves, serological relation to 
VibHo fetus, 777. 

Viaia faha Irradiated with X-rays, changefs 
in, 26. 

Vigna oligosperma, Ehisoctonla disease of, 
$ 48 . 

Village life, papers on, 889. 

Vinegar making, studies, 111., 206. 
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Violet smut, trausmisslbllity, T62. 

Yiresc^ce In I>elt>Mnlum, 517. 

V^tuseSi flltrabls, 775. 

Viruses, flltrable, symposium on, 676. 
Viruses, ultra-microscopic, 676. 

Vitamin A — 

bodily store, effect of aipe, 87. 

color test for, 10, 818. 

color tests, effects of various agents, 

410. 

deficiency, effect on teetb of rats and 
dogs, 792. 

deficiency, relation to anemia, 208. 
determination methods, 411. 
excess, effect on basal metabolism, 602. 
Poaron pyrogallol test for, 112, 410, 

411. 

for poultry, succulent feeds as source, 
Calif., 878. 

growth-promoting properties, 692. 
in bananas, 894. 

in butter, effect of different feeds, 472. 
in butterfat and cod-liver oil, 490. 

In cheese, 794. 
in grapefruit rind, 409. 
in milk, destruction by ultra-violet 
light, 88. 

requirements of calves, 169. 
storage, quantitative study, 88. 
Vitamin, aiitineurltlc — 

and vitamin B, differentiation, 294. 

In rice bran, 410. 
motliods of determining, 203. 

Vitamin 15 — 

and antineuritic vitiimln, differentia- 
tion, 294. 
ronccntratlon, 11. 

deficiency, effect on resistance to para- 
sites in chickens, Kans., 876. 
deflcienej in birds, gaseous metabolism 
In, 696 

deficiency manifested in second genera- 
tion, 90. 

excess, effect on ba.sal metabolism, 692. 
in bananas, 894 

In commercial egg albumin, 401. 
in evaporated milk, 190. 

In Gerrann proprietary foods, 895. 
in grapefniit rind, 409. 
in malt and malt extract, 804. 
in meat residue, 491. f 

in milk, effect of vitamin B In cow’s 
ration, Pa., 169, 

In potatoes, 89. 

In vegetables, Josses in cookery, Wis., 
794. 

in wheat germ, extraction, 11. 
in yeast, fresh and dried, 794. 
methods of determining, 203. 
physiological rOle, 694. 
pigeons and rats as test subjects for, 
12 . 

rate of destruction on heating, effect 
of pH, 803. 

relation to food assimilation, 795. 


Vitamin B — Continued. 

relation to gastric motility, 796, 
requirement of calves, JPa., 168. 
two substances in, 896. 

Vitamin C— 

chemical nature, 811. 
estimation, preparation of reagent, 12. 
in bananas, 804. 
in canned spinach, S.Dak., 696. 
in concentrated orange juice, 296, 
in lemon rind, 606. 
in malt and molt extract, 894. 
in poultry nutrition, 166. 
inactivated, regenerated by reduction, 
12 . 

requirements of chickens, 768. 

Vitamin D — 

and peroxidation, relation, 109. 
determination methods, 411. 
growth-promoting properties, 692. 

In butterfat and cod-liver oil, 490. 
in butterfat, variation In, 296. 

In cod-liver oil, Inactivation, 603. 

In eggs, relatioJi to ultra-violet light* 
768. 

In irradiated orange juice, 91. 
in irradiated sterols, 295. 
in mothers’ milk, effect of cod-liver oil 
In diet, 796. 
in puffer-fish oil, 296. 
in rations, effect of irradiation, 190 
in raw and canned oysters, Wl.s., 794. 
substances containing, 30. 
summary, 393. 

.synthesis in food by ultra-violet light, 
Wis., 797. 
test for, 412, 

Vitamin — 

deficiencies in poultry rations, 111., 270. 
E and reproduction, 064. 

B deficiency, effc'ct on rats, Mo., 659. 

E in wheat oil, Ark., 303. 

E, review, 805. 

patent foods, vitamin B In, 895. 

P-P and pellagra, 296. 

Vitamins — 

fat-soluble, dolermlnation metliods, 411. 
fat-soluble, studies, 490, 771. 
for pigs, Arlz., 764. 

In fruits and vegetables, Kans., 894. 
in oysters, 7J)3. 

In papaya, 87. 

physiology of, 795. 

relation to medical supplies, 593. 

studies, 190, 795. 

Vitamite, tests, Can , 613. 

Volck’s oil spray for fire worm control, 
Wash.CoI., 658. 

Voles, life history sfudios, U S.D.A., 55. 
Volutclhi fructi, notes, C47. 

Vohow aureus, rate of reproduction, factors 
affecting, 517. 

Walls, hollow-tile, strength tests, 77. 

Walls, rammed enrtii. duraMUty, 479. 
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Walnut— 

fruit Wotclj, notea, T48, 
ieedlings, absorption of tons by, Calif., 
219. 

Walnuto — 

bree^ling exp<^rlment8, g.Diik„ 641. 
Jnaects affecting, 565. 
varieties, food and timber value, Iowa, 
SU, 

Wapiti^ Manchurian, notes, 551. 

Warble flies, arsenical dip for, results, 758. 
Warblers, hybrid, Mendelian inheritance In, 
521, 

Washington College, notes, OOO, 

Washinglon College Station, report, 699. 
Wasp parasites of codling moth, Del., 357. 
Wasps — 

bees, and ants, treatise, 862. 

Intestinal bacteria, 362, 
parasitic, Inheritance of eye color In. 
223. 

parasitic, wing mutations In, 228. 
Water— 

capillary rise through soil columns, 
effect of size, 280, 415. 
distilled In metallic vessels, toxicity, 
828. 

distribution in animal body, 501. 
economy of corn, studies, 80. 
flow In 54-ln. concrete conduit, 76. 
flow Interference In vascular diseases, 
measuring, 446. 
flow through culverts, 388, 
for cows, 872. 

ground, plants as Indicators, 679, 
heating systems, $84. 
ices, manufacture, N.Y.State, 189. 
movement In soU in fall and In spring, 
19. 

of condensation from agar slant tubes. 
573. 

power plants, small, design, 881. 
Quality, relation to industrial develop- 
ment, 382. 
rain. {See Bain.) 
relation to crop yield, Mont., 177. 
resources of AilzoUa, character, Arl* 
177. 

run-off, loss of soluble salts In, 118. 
supplies, development and sanitary con- 
trol, 881. 

Supplies 111 Illinois, 76. 

Supplies, farm and sewage disposal, 
W.Va., 81. 

supply for pigs, Iowa, 266, 267. 
supply of Great Basin, 576. 
supply of Hawaii, 382. 
supply of Hudson Bay and upper Mis- 
sissippi basins, 576. 
supply of New Mexico, 778. 

Sflpply of Northern Padfle slope basins, 
177, 478. 

supply of St. Lawrence River basin. 
382. 

syatem for farms, 779. 

systems for Florida rural homes, 488. 


Water— Continued. 

table experiments, Fla., 81,1. 
works practice, manual, 280. 
Watermelon — 

anthracnose, seed treatment for, 

143. 

wilt resistant variety, 111., 284. 
wilt, seed treatment for, Fla., 143, 
WatermelOiifH- 

cultUre, ArlS., 642; Ga.Coastal Plain, 
531. 

Injury from crows, 456, 
pollination and fruiting habit, 441. 
Water-soluble B. {See Vitamin B.) 
Water-soluble C. {See Vitamin C.) 

Wattles, inheritance of In goats, 224. 

Wax moth, control, 61, 

Wax moth larvae, infectious disease fatal 
to, 758. 

Weather- - 

and hay in New York State, tJ.S.B.A., 
714. 

changes, long-period, and solar activity, 
15. 

conditions and ciops, Minn,, 607. 
effect on apple scab, 550. 
effect on crops, difllcuUies In study, 
113. 

effect on sugar production, U.8.D.A., 
314. 

effect on yields, 207. 
forecasting and solar radiation, 15. 
forecasts, popular long-range, accuracy, 
616. 

In arid regions, effect on crops, 
U.S.D.A., 15. 
of 1926, U.8.r).A., 713. 
of Scotland in 1926, 16. 
relation to date of potato planting, 
Ohio, 837. 

spring, forecasting, 414. 
technical control, 806. 
types in Hawaii, U.S.D.A., 314, 
unusual, crop losses from, 207. 
world, and Nile flood, 807. 

{See a/«o Meteorological observations 
and Meteorology.) 

Weed rye, distribution, 640. 

Weed seeds, j>olsonlng, tests, 439. 

Weeds — 

control, Can., 640; Colo,, 821; Iowa, 
^ 831 ; Mont., 134 ; Wash.Coh, 525. 

control In Idaho, 40. 
idontlflcatiou and control, 41. 
in cultivated crops of Buenos Aires, 
40. 

of ponds, water-courses, and undralned 
lands, 881. 

perennial, control, Colo., 40. 
recent In Indiana, 640. 
spraying and dusting experiments, 40. 
subdued by crops, 40. 

Weevil borer, notes, 368. 

Weight, normal, maintaining, 698. 

West Virginia Station, notes, 198. 

West Virginia University* notes, 198. 
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"Wb«at— 

and Aagilapa bybfids, morphology and 
cytology, 03g. 

and daz mixtures, tests, Minn., 524; 
Mont, I3S. 

and dour studies, 502. 
and rye hybrids, Chromosome behavior 
in, 584. 

and rye hybrids, cytological studies, 
81. 

and rye hybrids, fertile, segregation In, 
634. 

and rye hybrids, studies, 633. 
areas, State, 111., 886. 
bran, laxative action, 291. 
bran, proteins of, nutritive properties, 
188. 

bran v. rice bran, feeding value, Ark., 
375. 

breeding experiments, 830; Ark,, 332; 

Utah, 625; Wash.Col., 626. 
breeding for high protein content, 430. 
bunt. {See Wheat smut, stinking.) 
Canadian, American importation, 486. 
carbon dioxide output, effect of anes- 
thetics, 126. 

commercial protein teat, 340. 
correlated inheritance In, 620. 
correlations and yields In, 830. 
cost of production, Ohio, 82; U.S.D.A., 
784. 

cost of production, effect of yield, Ky., 
181. 

cross, linkage in, 130. 
crosses, Inheritance of reaction to rust, 
544. 

culms, number of nodes In, 230. 
cultural and planting tests, Kans., 822. 
culture experiments, 35; Md., 132. 
cultures, changes in pU values, 324. 
development, effect of se eding date, 
Wi8„ 732. 

disease caused by Pseudomonas tritioi, 
749. 

diseases and treatment, 448. 
dry-farmed, Injury from false wire- 
worms, Idaho, 63. 
dwarfing in, Minn., 222. 
effect of fallow, Wyo., 826. 
fertilizer experiments, Ariz., 731 ; 
Kans., 822; Ky., 132; Ohio, 138; 
Utah, 525. 

flag smut resistance, breeding for, 845. 
flour. (Kee Flour.) 
foot-rot disease, notes, Kans., 841. 
foreign and domestic, milling and bak- 
ing tests, 39. 

frozen, germination tests, Mont., 133. 
Fulhlo, for Ohio farms, Ohio, 187. 
genetics of, 430. 
gem oil, phytosterols of, 310. 
germ, vitamin B extraction from, 11. 
giiadln, preparation, 202. 
grades and ouaUty> 89. 
growth, salt requirements at different 
phases, 616. 


Wheat — Continued. 

hardiness and strength tests, 111., 229. 
harvesting with the combine, losses in. 
282. 

hybrid selections of Marquis and Kota. 
N.Dak., 437. 

hybrids, anomalies in, 521. 
hybrids, triplold, chromosome behavior, 
633. 

Improvement, Kans., 822, 
irrigation experiments, 85 ; Utah, 626, 
Kansas, marketing, Kans., 886, 

Kansas, quality, factors affecting, 
Kans,, 880. 

kernel layers, nutritive value, 68. 
leaf rust resistance, Kans., 841 ; Wls., 
740. 

liguleless durum, from Cyprus, 89. 
McNary-Haugen plan applied to, 787. 
mildew resistant varieties, 48. 
milling and baking tests, Ariz., 731. 
nitrogen percentage, converting into 
that of protein, 111, 
oil as source of vitamin B, Ark , 368. 
pickling to prevent ball smut, 846. 
pickling with carbonate of copper, 850. 
pine and hardwood stands, studies, 846 
plant, haploid, studies, 380. 
prices, 111., 386. 
prices, forecasting, 688. 
protein In, testing, U.S.D.A., 614. 
protein survey in Minnesota, 437. 
proteins, biological value, 290. 
quality, effect of cropping systems, 39. 
roots, growth in salt solutions, 425. 
rotation experiments, Idaho, 339. 
rust resistance and addlty, 644. 
rust resistance, inheritance of, 644. 

{See also Wheat stem rust.) 
seed, effect of formalin on vitality, 749. 
seeding experiments, 825 ; Minn., 524 ; 

Utah, 525 ; Wash.Col., 525. 
situation, world, 486. 
smut, control, 360 ; Wash.Col., 540. 
smut, dry treatment of seed, 749. 
smut, loose, control, breeding for, 658. 
smut, loose, in Indiana, 663. 
smut, notes, 541. 
smut, seed treatment for, 846. 
smut, stinking, control, 860 ; Colo., 839 ; 

Iowa, 841 ; U.S.D.A., 48. 
smut, stinking, control, breeding for, 
658 . 

smut, stinking, In Indiana, 663, 
smut, stinking, studies, Kans,, 841. 

(ISee also Smut and Cereal smut.) 
spring and winter types In, 728. 
spring, breeding experiments, lU., 833. 
spring, culture, 111., 639. 
spring, culture experiments, Mont., 787. 
spring, variety tests, 111., 229, 333 ; 
Kans., 822; Minn., 524; Mont., 133; 
Utah, 626; Wash.Col., 625. 
stem rust, control, Minn., 644; Mont., 
644. 
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stem mit ef^deMc, cMmstie eonditlons, 
244 * 

stem mst, irsrletal fetlstance and 
acidity, 652. 

{809 fitter Barberxy eradication.) 
storage, sbrinaage and damage in, 
Kans., 885. 

straw, use as fertiliser, Minn., 518. 
straw worm, reappearance in Utah, 260. 
strength, effect of heat, 710. 
tahe^all in western Canada, 360. 
treated with copper carbonatei effect 
on mice, 457, 

Trumbull, for Ohio farms, Ohio, 187. 
types, varying characteristics, 840. 
varieties, Ind., 132. 
varieties, gasoline color value, 205. 
varieties in Caucasus, aonal distribu- 
tion, 439. 

varieties, registration, 483. 
varieties resistant to Hessian fly, HI., 
280. 

varieties, susceptibility to disease, 
Minn., 524. 

variety tests, 85, 825; Arls,, 781; 
Ark., 382; Ga.Coastal Plain, 523; 
Iowa, 821; Wyo., 626. 
winter, breeding experiments, 111., 338. 
winter, cost of production. 111., 385. 
winter, culture experiments, Kans,, 
823; Mont, 737. 

winter, effect of mulching, 111., 334. 
winter, improved production, Wyo., 829, 
winter, physiological properties, 187. 
winter, quality, effect of fertiliaers, 
639. 

winter, seasonal changes in composi- 
tion, relation to frost resistance, 829. 
winter, seeding experiments, Idaho, 
238, Wis., 732. 

winter, tillage experiments, Kans., 823. 
winter, varietal susceptibility of Til- 
ktia to, 448. 

winter, variety tests, 111,, 333; Kans., 
822; Minn., 524; Mont, 133; Utah, 
526; Waah.Col.. 625. 
winter, yield, effect of weather, 207. 
yield and proieln content, relation to 
nitrogen of soil, Idaho, 339, 
yields, effect of precipitation and tem- 
perature, 41.3. 

yields, trend In, U.S.D.A,, 085. 

Wheels, rear, of vehicles in starting down- 
ward kick, U.S.D.A,, 681. 

White ants. {See Termites.) 

White fly— 

cloudy-winged, notes, 562. 
greenhouse, English and American 
races, 60. 

larvae, control, Fla., 865. 

White grubs— 
control, 552, 

in Southern Quebec, parasites of, 458. 


White pine blister rust--" 

aedosporeSfr wind disseminstlim^ 55. 
control in Northeastern States, 55. 
notes, 642, 748. 

{See also Eibes eradication.) 

White pine, western, age of planting stocky 
relation to site, 142. 

Wind power for electrical generators, 80; 
U.S4).A., 815. 

Winthemia qmMpustulata, biology, Miss.^ 
657. 

Wireworms — 

concentration before soil fumigation,. 
167. 

control, Pa., 154. 
false, affecting wheat, Idaho, 63. 
in dahlia roots, control, Calif., 256. 
in glass houses, control, 860. 

Wisconsin — 

Station, notes, 198, 600, 799. 

Station, report, 797. 

University, notes, 07, 198, 600, 700, 
799. 

Witches’ broom of potatoes, .352. 

Wojnowioia gramfsCe, notes, 448; Kans., 
841. 

Women, farm, use of time by, Idaho, 597. 
Women, metabolism in, 193. 

Women’s — 

institute movement in Great Britain,. 
389. 

Institute library of cookery, 86. 
institutes and clubs, papers on, 889. 
Wood — 

and cellulose, chemistry of, treatise, 
107. 

chemistry of, treatise, 107. 
decay, studies, 655. 

for furniture, identifleatiou. U.S.D.A., 
444. 

identification and classification systemr 
240 

lice, notes, 659 

oil, oxidation and hydrolysis, 801. 
preservatives, penetration, U.S.D.A.^ 
884. 

pulp. {See Paper pulp.) 
rat, anatomy, 656. 

sodium fluoride penetration in, visual 
determination, 858. 
technology, Indian, manual, 46, 
tick, hereditary transmission of tula- 
remia by, 261. 

treatment with water-soluble toxic 
salts. Ark., 882. 

{See also Lumber and Timber.) 
Woodlot taxation, Mich., 887. 

Woods, commercial, of the South, 240. 
Woods of Madagascar, 888. 

Woods, water-retaining capacity. 639, 
Woody plants, germination, 426. 

Wool- 

action of ammonia on, 490. 
action of atmosphere on, 194. 
characters and inheritance, N.H., 828. 
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"Wopl — ^Continued. 

cblorlnatlon, 696, 898. 
dasfllxig, 94. 

dry weight determination, 96. 
effect of alkalies, 697. 
fibers, extension under constant stress, 
94. 

fibers, gel structure, 94 
Isoelectric point, determination. 712. 
production, improvement, Mont., 164. 
production in South America, 697. 
rendering unshrinkable, 898. 
review, annual, 898. 
standardization, 298. 
tar on, 95. 

tariff on, treatise, 486. 
tensile strength and elasticity, effect of 
sheep management, 562. 
yarns, damped, variations in, 194. 
Woolen goods, odors In, 397. 

Woolly aphid. (See Aphids, woolly.) 

Worm parasites of domestic animals, 571. 
Wound reaction s, temperature relation In, 
326. 

Wyoming St,atlon, notes, 499. 

Wyoming Station, report, 599. 

Xanthiurn seeds, dormant, continuous respi- 
ration studies. 510. 

Xenia in domestic fowls, 225, 226. 

Xenia in plants, 226. 

X-rays. (See Roentgen rays.) 

JCplaria sp., notes, 111., 349, 

Xylchoras oonfuam on coconut palm, 68. 
Xylehorue sp., notes, 868. 


Xylehoms app., notes, 469. 

Yak and zebu, crossing between, 480. 
Yams, culture in New Zealand, 834. 

Yams, West Indian, varieties, 439. 

Yarns — 

and fabrics, testing, treatise, 496. 
breaking, 194. 

damped knitting, valuations in, 194. 
treatments, physical tests, 898. 

Yautlas, variety tests, 625. 

Yeast — 

extract as supplement to gelatin, 696. 
fermentation, effect on proteins of 
flour, 602. 
for pigs, Wls., 766. 
fresh and dried, vitamin B in, 794. 
growth, studies, 726. 
nitrogenous constituents, 9. 

Yeasts In soil, studies, 612. 

Yellow dung fly, notes, 669. 

Zebu and yak, crossing between, 430. 

Zeln, cystine In, 13. 

Zewsera coffae, notes, 459. 

Zinc— 

biological function in animal metab- 
olism, 793. 

chloride, resistance of wood-destroying 
fungi to, 858. 

In Kentucky bluegrass, 804. 
metabolism in rats, 293. 

Zionist Organization in Palestine, agricul- 
tural colonization, 790. 

Zygaenldae, data, 358. 
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